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oes INtroduction

This book is devoted te the gathering of
fault codes, and to the understanding and
testing af the self-dlagnogis element of the
modern engine management system. This
Automotive Diagnostic Fault Code Techbook
is a campanion volume to the Haynes Engine
Management and Fuel Injection Systemns
Manual, and for a complete understanding of
the madern gngine management system, the
content of both books should be exarmined.

The book first gives a tachnical overview of
sell-diagnosis. Other Chapters descrbe t{est
equipment and general test routines for
individual compornents which may be
indicated 1o be defective by the presence of a
stored fault code. Finally, each vehicle
marufacturer is given a specific Chapter with
a comprehensive list of fault codes, details of
how to obtain codes, and other relevant
information. Even If the reader has no
intention of actually attempting to investigate
faults on his or her awn vehicle, the oook still
pravides valuable insight inte self-diagnosis.

On the other hand, if you relish the task of
slectronlc fault diagnosis, this book wili
provide you with much of the background
knowledge necessary to test the components
and circuits on your engine. Ganerally, we
describe how 1o dlagnose faults using simple
tools and equipment, which will be available
from most gacd automotive parts retailers.
We also mentien where the use ot more
specialised equipment is pecessary, and
describe some of the comman routines usad
by the prefessional garage trade,

The vehicle manufacturers may not in fact
specifically endorsea a number of our tests and
routines. In the main, this will be because the
manufacturer's test routines are becoming

more focused on their own dedicated test
equipment which is not gensrally available
outside of a2 main dealer netwark. In almast all
instances, our own tests follow weil-defined
testing methods taught in independent
training schools, and used by many madern
vehicie technical specialists. We mainly
describe simple testing methads that are
possible with the ald of the ubiquitous digital
multi-maeter (DMM).

Refer to the companion volume (Haynes

Engins  Managemseni Techbook) for a
description of the operatien and fest
pracedurss of the modern  engine
managemant systaerm. Dur test procedures are
necessanly generic. However, in many cases,
following our proceduras in conjunction with a
good wiring diagram will reveal the reason for
most faults,
The routine and test methods which we
describe are perfectly safe to carry out on
electronic systens, so long as ceriain simple
rules are observed. These rules are actually
no more than the observation of good
clectrical practice. Be aware that darhage to
highly-expensive slectronic control modules
can resuit from nol following these rules.
Refar to the Warnings section in the
Haference section at the back of this book -
these warnings will be repeated/referred to
where necassary in the various procedures,

Throughout Furope, the USA and the Far
East, the various manufacturers tend to use
their own particular tearms to describe a
particular component. Of course, all thase
terms tend to be different, and the problem is
exacerbated by transiation into different
languages, This often leads to confusion
when several terms are used to describa

essentially the same component. There haus
heen several attompts to bring all %=
manufacturers into line, with a com
naming standard for all. One such does i+
exist (J1930), but it seems unlikely that 22
manufacturers will adont this particula
standard, and we are not sure that the izms
used are that meaningful anyway. Thus, ths
terms used in this book will follow those which
ara commonly used in the UK. To reduce
confusion, we will apply these terms for ths
whole range of manufacturers covered in i
kock, and any commonly-used alternatives
will be listed in the Refarence section at the
end.
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Safety First! oss

Working on your car can be dangerous.
This page shows just some of the potential
fisks and hazards, with the aim of creating a
safety-conscious attitude.

General hazards
Scalding

* Don't remove the radiator ot expansion

tank cap while the engine is hot.

* Engine oil, automatic transmission fwid or
power steering fluid may also be dangserously
hot if the engine has recently been running.

Burning

* Baware of burns from the exhaust system
and from any part of the engine. Brake discs
and drums can also be extremely hot
immediataly after use.

Crushing

« When working under or naar
araised vehicle,
atways
supplement the
jack with axle
stands, or use
drive-on
ramps.

Neover
vonture
under a car which

iz onfy supported by a jack.

* Take care if loosening or tightening high-
torque nuts when the vehicle 1s op stands.
Initial loosening and final tightening should

be done with the whesls on the ground.

Fire

» Fual is highly flammable; fuel vapour is
axplosive.

* Don't 18t fuel <pill onto a hot engine.

*» Do not smoke or allow nakad lights
{including pilot lights) anywhere near a

vehicle being worked on. Alsa beware of
creating sparks

{dectrically or by use of tools).

* Fuel vapour is heavier than air, so dont
work on the fuel systern with the vehicle over
an inspection pit.

* Angther cause of fire is an electrical
overload or short-circuit. Take care when
repainng or modifying the vehicle wiring.

+ Keep a fire extinguisher handy, of a type
suitable for use on fusel and electrical fires.

Electric shock

= ignition HT il
voltagecan be -
dangercus,
espacially to ~
peaple with heart
prablems or a
pacemakar. Don't
work on or near the
ignition system with
the engine running or j j
the ignitian switched on.

» Mains voltage is alse dangerous. Make
sure that any mains-operated sguipment is
correctly garthed. Mains power points should
ke protected by a rasidual current device
{RCD) circuit breaker.

Fume or gas intaxication

* Exhaust fumes are
poiscnous; they often
contain carbon
manaxide, which is
rapidly fatal if inhaled.
MNewver run the
angine In a

confined space
such as a garage
with the doors shut.
» Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.

Poisonous or irritant substances

+ Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, especially
antifreeze, brake hydraulic fluid and Diesel
tuel. Don't ayphon them by mouth. If such a

substance is swallowed or gets into the eyes,

seek medical advice.

* Prolonged contact with used engine oil can
cause skin cancer. Wear gloves or use a
barrier cream if necessary. Change out of oil-
soaked clothes and do not keep oily rags in
your pocket.

« Air conditioning refrigerant forms a
poisonous gas if exposed to a naked flame
{including a cigarstte). [l can alsc causes skin
hurns on contact.

Asbestos

* Asbestos dust can cause cancer if inhaled
or swallowed, Asbestos may be found in
gaskets and in brake and clutch linings.
When dealing with such components it is
safest to assuma thal they contain asbastos.

Special hazards

Hydrofluoric acid

* This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings, cil seals, fuel hoses etc, are
exposed to temperaiures above 400°C. The
rubber changes into a charrad or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concerned.

* When dealing with a vehicle which has
suffered a fire. or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use.

The battery

+ Batteries contain sulphuric acid, which
attacks clothing, eyes and skin. Take care
when topping-up or carrying the battery.

* The hydrogen gas given off by the battery
is highly explosive. Never causa a spark of
allow a naked light nearby. Be careful when
connecting and disconnecting battery
chargers or jump leads.

Air bags
* Air bags can cause injury if they go off
accidentally. Take care when removing the

steering wheel and/or facia. Special storage
instructions may apply.

Diesel injection equipment

* Diesel injection pumps supply fuel at very
high pressure. Take care when working on
ihe fuel injectors and fuel pipes.

Waming: Never expose the hands,
face or any other part of the body
to injector spray; the fusf can

ponetrate the skin with potentiaily fatal
resufts.

"' Remamber '

+ Do waarg&mormhwdermnw
protectywr handsm nccmme.,

* Do gt Someone 10 check perlodically .
that ail is weklw}m workjng alom@n‘ths .
vehicha,

& Bo keep |

* [Xo rernove rings;. wr!stwat;:h mwﬂa
working on the vaigal" W;e the :
alectrical system. .

* Do mmthmmgﬂw«]aeldhg

adsquaie for tha»j@b

CooNT

s Do usemmteeﬂmm usk'gg power

lmdmw and ]mw wek -
out of the way of moving mwm. o

;\Ebﬂﬁmwﬂﬁahﬁwm
mmh beyond your capabiifty ~ gst
m

' -&m‘tmhloﬁwhhaiob.ortaka

unveiified ahort cuts.

1) Doh‘t use ii-fitting tools which may stip
; ‘ammminiury,
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upbﬂmdﬁ&isplﬂsatdnce
« Don't aliow chiiirer or pets to play in or
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oss INdex of vehicles covered

Madel

ALFA ROMEOD

33, 1.7ie, Sportwagon, 4x4 cat
33, Boxer 18Y, 4x4 and cat
75 3.0i V6 cat

145 1.3ie SOHC

145 1.8ie SOHC

145 1.6ie SOHC

145 1.7 16V DOHC

145 2.0 16V DOHC

146 1.3ie SCHC

146 1.6ie SOHC

146 1.7 16¥ DOHC

146 2.0 16V DOHC

155 T-Spark DOHC cat

155 1.8 T-Spark DCHC cat
155 2.0 T-Spark DOHC cat
155 2.5 V8 SOHC cat

155 2.0 18V DOHC T-Spark
164 2.0 T-Spark DOHC

164 2.0 T-Spark DOHC cat
164 2.0 T-Spark DOHC 16V
184 V6

164 v6 and cat

164 VB Clovetlaaf cat SOHC
164 VG 24V

164 V6 24V

184 V6 24V Cloverleaf

164 V& 24V Cloverleaf

GTV 2.0 16V DOHC

Spider DOHC cat

Spider 2.0 16V DOHC

AUDI

Audi A3 1.6

AudrA31.8

Audi A3 1.8i

Audi A3 1.8 Turbo

Audi Ad 1.8

AudiAd 1.8

Audi Ad4 1.8 Turbo

Audi A426

Audi A4 28

Audi A4 2.8

Audi AS 2.01

Audi A6 2.8 30V

Audi A6 56 2.2 cat

Audi AB 2.6

Audi A6 2.8

Audi A6 86 2.2

Audi AG 56 4.2

Audi AB 2.8i V&

Audi AB 2.8

Audi A8 3.7

Audi A8 4.2

Audi VB 3.6 cat

Audi VB 4.2 cat

Audi 80 1.6 cat

Audi 80 1.6 cat

Audi 8¢ 1.8i and 4x4 cat
Audi 80 1.8i and 4x4 cat
Audi 80 1.8 and 4x4 cat
Audi 80 2.0i Quattro cat
Audi 80 Coupe 16V 2.0 cat
Audi BD Coupe 2.0 and 4x4 cat
Audi 80 Coupe and 4x4 2.0 cat

Engine code

307.37
307.46
061.20
AR33501
AR33201
AR33201
AR33401
ARG7204
AR33501
AR33201
AR334N
ARB7204
ARG71.03
ARB71.02
ARB71.02
ARE73.01/02
ARB7204
064,20
064.16
ARG4.103
084.10
064.12
064.301
066.301
ARB6.302
064.304
ARE64.308
AR162.01
D15.88
AR162.01

AEH
AGN

Year

1992 10 1865
1580 to 1985
1987 to 1993
1994 to 1997
1594 to 1998
1894 to 1997
1994 111 1997
1996 to 1397
1994 to 1957
1994 to 1996
1984 to 1997
1986 to 1997
1992 to 1992
1992 to 1996
1892 to 1996
1992 to 1996
1996 to 1997
1980 to 1863
1980 to 1983
1983 to 1996
1988 to 1983
1988 to 1993
1990 to 1893
1993 to 1995
19905 to 1987
1994 to 1997
1895 to 1997
1998 to 1897
1990 to 1894
1996 to 1997

1996 to 1957
1996 to 1997
1987 an

1996 to 1997
1995 to 1967
1995 to 1997
1985 to 1997
1995 1o 1997
1995 to 1998
1996 to 1997
1894 to 1996
1955 to 1997
1921 o 1897
1992 to 1957
1991 to 1997
1896 10 1997
1984 to 1997
1994 to 1997
1996 to 1957
1995 to 1997
1984 1o 1997
1980 1o 1994
1992 to 1894
19592 to 1985
1993 to 1995
1986 to 1981
1988 to 1989
195C to 1991
1902 10 1995
1990 1o 1995
1988 to 1990
1990 to 1982

System

Bosch Motronic MP32.1
Bosch Motronic ML4.1
Bosch Motronic ML4.1
Weber IAW BF 6B
Bosch Motronic MP3.4
GM Muftec XM

Bosch Motronic M2.10.3
Boach Motronic M2.10.3
Weber |1AW 8F.6B

GM Multec XM

Bosch Motronic M2.10.3
Bosch Motronic M2,10.3
Bosch Matronic 1.7
Basch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic M2.10.3
Bosch Motronic ML4.1
Basch Motrenic ML4.1
Bosch Motronic 1.7
Bosch Motronic ML4 1
Bosch Matronic ML4.1
Bosch Motronic ML4.1
Basch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Motranic 1.7
Besch Motronig M2.10.3
Bosch Motronic ML
Bosch Motronic M2.10.3

Simos

Bosch Motronic 3.2
Bosch Motronic 3.8.2
Baosch Matronic 3.2
Bosch Motronic 3.2
Bosch Matrenic 3.2
Bosch Motronic 3.2
WAG MPFi

VAG MPi

Boach Motronic MP)
VAG Digifart

Bosch Metronic
Bosch Motronic M2.3.2
VAG MPFI

VAG MPi

Bosch Motronic
Bosch Motronic

VAG MPFi

Bosch Motronic
Bosch Motronic
Bosch Motronic M2.4
Bosch Motronic M2.4
Busch Motronic M2.4
Bosch Mono-Motronic MA1.2
VAG MPi

Bosch KE-Jetronic
Bosch Mana-Jetronic A2.2
Basch Mone-Motronic
Bosch Monc-Motronic
Bosch KE1.2 Motronic
Bosch KE1.1 Motronic
Basch KE1.2 Motronic
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Audi 80 2.0 cat

Audi 80, 90 Coups and Cabrio 2.3
Aydh 80 2.3 cat

Audi B0 2.6 cat

Audi 80, 90 2.0 cat

Audi 80, 90 2.8 cat

Audi B0 52

Audi 90 Coupe 2.0 20V cat
Audi 90 Coupe and 4x4 2.3 cat
Audi 100 1.8i cat

Audi 100 1.8i cat

Audi 100 2.0 cat

Audi 100 2.0i

Audi 100 2.0 cat

Audi 100 4x4 2.0 16V cat

Audi 100 54 2.2 cat

Audi 100 2.3E cat

Audi 100 2.3 cat

Audil0o2s

Audi 100 2.8

Audi 100 54 4.2

Audi 200 4x4 Turbo cat

Audi Coupe 82

Audi Coupe and Cabrio 2.0 cat
Audi Coupe and Cabrig 2.6 cat
Audi Coupe and Cabrio 2.8
Audi Coupe 82

Audi Quattro 20V cat

Audi RS2 Avant

BMW

a16i (E30) and cat

316i (E3B) cat

316i (E36) cat and Compact
318i {(E30) Touring and cat

318i {E30) and Touring

318i (E36) and cat

318i (E36)

318iS {E30} 16Y Touring and cat
318i5 (E36) and Compact

3201 (E30)

320i (E30) and Touring and cat
320t (E36} 24V cat

3201 (E36) 24V cat

2201 (E36) 24V cat

3251 (E30) and 4x4

325i and Touring (E30)

325iX (E30-4)

325ix and Touring

125i (E36) 24V cat

325i (E36) 24V

325e {£30) and cat

518i (E34)

516i (E34) cat

520i (E34) and cat

520i (E34} 24V and Touring cat
520i (E34) 24V and Touring cat
520 {E34) 24V cat

5251 (E34) and cat

525i [E34) 24V cat

5251 (E34) 24V

5301 (E34) and cat

540i (E34) V8 4.0 32V DOHC cat
535i (E34) and cat

635 CSi (E24)

Engine code

ABK
NG
NG
ABC
PS
AAH
ABY
NM
TA
4B
PH
AAE
ABK
AAD

M40/B16 164E1
M40/B16 164E1
M43/816
M40/B18 184E11
M40/B18
M40/B18 184E2
M43/B18
M42/B18 18481
M42/818 184581
M20/B20 206EE
M20/B20 206EE
M50/B20 20631
M50 2.0 Vanos
MS0/B20
M20/B25 BK1
M20/B25 6K1
M20/B25 6E2
M20/B25 6E2
M50/B25 25681
M50 2.5 Vanos
M20/B27
M40/B18
Ma3/B818
M20/B20M 206KA
M50/B20 206881
M5C 2.Q Vanos
M50/820
M20/B25M 256K1
ME0/B25 25651
M50 2.5 Vanos
M30/B30M 306KA
MB0

M30/B35M 346KB
M30/B34

Year

1992 to 1995
1987 to 1995
1992 to 1994
1992 ta 1995
1987 to 1991
1992 10 1994
1993 to 1995
1988 to 1981
1988 to 1991
1888 tp 1991
1985 to 1991
1991 to 1994
1993 to 1996
1991 to 1994
1992 to 1994
1991 to 1997
1986 tc 1891
1991 {o 1994
1982 to 1597
1991 to 1997
1993 to 1984
1969 to 1991
1990 to 1993
1992 to 1997
1993 10 1997
1991 10 1997
1983 to 1996
1989 to 1991
1994 to 1996

1988 10 1993
1980 10 1993
1993 to 1997
1988 to 1983
1989 to 1992
1991 to 1993
1993 1o 1997
1990 to 1991
1992 to 19596
1986 to 1988
1988 to 1983
1991 to 1983
1993 to 1996
1993 to 1996
1985 to 1987
1988 10 1993
198510 1987
1988 to 1993
1951 ta 1993
1993 to 1996
1986 to 1991
1988 to 1983
1983 1o 1996
1988 to 1991
1290 to 1993
1993 10 1996
1503 to 1996
1988 to 1981
1990 ta 1993
1993 to 1996
1988 to 1852
1993 to 19596
1988 to 15893
1986 to 1987

System

VAG Digifant

Bosch KE3-Jetronic
Bosch KE3-Jetronic
VAG MPFi

Bosch KE Jetronic

VAG MPI

Bosch Matronic + Turbo
VAG MPi

VAG MPi

Bosch Mono-Jetranic
Bosch KE-Jetronic
Bosch Mono-Motronic MA1.2
VAG Digitant

Bosch KE-Motronic
Bosch KE-Motronic
Bosch Motronic 2.3.2
Bosch KE3-Jetronic
Bosch KE3-Jetronic
VAG MPFi

VAG MPi

Bosch Motronic

Bosch Motronic + Turbo
Bosch Motronic + Turbo
VAG Digifant

VAG MPFi

VAG MPi

Bosch Motronic + Turbo
Bosch Matronic + Turbo
Bosch Matronic + Turbo

Beosch Motronic 1.3
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic 1.3
Bosch Motronic 1.7
Basch Motranic 1.7
Bosch Motronic 1.7
Bosch Motronic 1.7
Basch Motronic 1.7
Bosch Motronic 1.1
Bosch Motranic 1.3
Bosch Motranic 3.1
Bosch Motronic 3.1
Siemens MS4.0

Bosch Motronic 1.1
Bosch Motronic 1.3
Bosch Motronic 1.1
Bosch Motronic 1.3
Bosch Motronic 3.1
Bosch Matronic 3.1
Bosch Motronic 1.1
Basch Motronic 1.3
Bosch Motronic 1.7
Basch Motronic 1.3
Bosch Motronic 3.1
Bosch Motronic 3.1
Siemens mMS34.0

Bosch Motronic 1.3
Bosch Motronic 3.1
Basch Motranic 3.1
Bosch Motronic 1.3
Bosch Motrenic 3.3
Basch Motronic 1.3
Bosch Motronic 1.1
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Model

BMW (Continued)

635 CSi (E24) and ¢at
MB35 CS8i (E24)

730i (£32) and cal

730i (E32) and cat

730i {(E32) VB 3.0 cat
735i(E32) and cat

735i (E32) and cat

740iL (E32) V8 cat

T40i (E38) V8 4.0 32v DOHC cat
7501 and cat

750iL

7501

8401 V8 4.0 32V DOHC cat
850

M3 (E36)

MS (E34)

Z1

CITROEN

AX1.0i cat

AX 1.0 cat

AX 1. dicat

AX 1 1icat

AX 110 cat

AX GT 1 4cat

AX GT ard 1.4i cat
AX 1.4icat

AX 1.4 GTi

AX 1.4 GTi cat
Berlingo 1.1

Berlingo 1.4

BX. 14i cat

BX 16i cat

BX 161 cal

BX19 GTi and 4X4
BX19 GTi 16V

BX18 7Zi 8V cat
BX138 18V DOHC cat
8X19 16V DOHC
BX19i 4X4 cat

C15E 1.1i Van cat
C15E 1.4i Van cat
C15E 1.4i Van cat
Evasion 2.0i cat
Evasion 2.0i turbo cal
Jumper 2.0i cat
Jumpy 1.6i

Relay 2.0i cat
Saxo10

Saxo 1.1

Saxo 1.4

Saxp 1.4

Synargie 2.0i cat
Synergie 2.0i turbo cat
Xantia 1 61 cat

Xantia 1.8 16
Xantia 1.8i and Break
Xantia 2.0i ard Break
Xantia 2.0i 16V cat
Xantia 2.01 18V and Break
Xantia Activa 2.0i
Xantia Turbo 2.0i GT
XM 2.0i MPi

XM 2.0i cat

Engine code

M30/B35M 346EC
MBE/3

M30/B30MZ 306KA
M30/B30M2 306KA
MEDB330
M30/B35M2
M30/B35M2 346EC
MEB0/B40

MG0

t470/B850 5012A
M73/B50 5012A
M70/B54

M50

M70/B50 50124,
350/B30

538/B38 38631
M20/B25

TUSM/L.Z (CDY)
TUIM/L.Z {CDZ)
TUIM (HDZ)
TUIMAL Z (HDY)
TUIM/L.Z (HDZ)
TUSM (KDZ)
TU3FMC/L.Z (KDY)
TUBFM/AL.Z (KDX)
TU3J2/K (KEB)
TUSJ2/LZ (KFZ)
TU1M (HDZ)

TUSJP (KFX)

TU3M (KDY)

XUSM (BDZ)
XUSM3Z BDY)
XLU9.J2 (D80}
XU9J4 (DBC)
XUQJAZ (DKZ)
XUBJAZ (DFW)
XU9J4K (DEC)
DDZ{XUSM)

TUTM (HDZ)
TUSF.M/Z (KDY)
TUBF.M/WZ (KDY2)
XU10J2CZ/L (AFU)
XUT0J2CTEZ/LRGX)
XU10J2U (RFW}
220 A2,000
XU10J2U (RFW)
TUIMALA/L
TUTMALSAL
TU3JP/L3
TUSJP/L3 (NFZ)
XU10J2CZ/L (RFUS
XU10J2CTEZ/L(RGX)
XUSJP/Z (BFX)
XU7JP4/LS (LFY)
XU7JP/Z (LF2)
XU10J2C/Z {RFX)
XU10J4D/Z {RFY)
XU 10J4R/Z/L3(RFV)
XU10J4D/Z (RFT)
XU10J2CTEALIRGX
XU10J2 (RBA)
XU10J2/Z (RFZ)

Year

1988 to 1980
1687 to 1989
1986 to 1987
1988 to 1994
1992 to 1954
1986 to 1987
1887 to 1992
1892 1o 1994
1994 {0 1997
1852 to 1994
1992 to 1984
1984 to 1987
1993 to 1897
1883 to 1994
1893 to 1997
1992 to 1996
1988 to 1992

1992 to 1997
1692 to 1996
1985 to 1992
1992 10 1997
1992 to 1997
1888 10 1990
1990 to 1992
1992 to 1956
1891 to 1992
18921 10 1996
1996 10 1897
1996 to 1997
1991 to 1994
1980 10 1992
1991 10 1994
1990 to 1992
1687 to 1981
1980 10 1993
1990 te 1992
1991 to 1992
1980 to 1983
198010 1997
1990 to 1995
1993 to 1995
1864 to 1957
1994 10 1997
1984 10 1887
19958 to 1997
1854 to 1997
1996 to 1997
1996 to 1887
1996 to 1997
1986 to 1997
1494 t0 1997
1994 to 1967
1993 to 1997
1895 to 1997
1983 to 1997
1993 to 19897
1993 to 1995
1895 to 1997
1984 to 1996
1995 to 1996
1990 to 1992
1950 to 1992

System

Bosch Matronic 1.3
Besch Motronic 1.3
Bosch Motrenic 1.1
Bosch Motronic 1.3
Bosch Motronic 3.3
Bosch Matronic 1.1
Basch Motronic 1.3
Bosch Motronic 3.3
Bosch Motronic 3.3
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic 7.2
Bosch Motronic 3.3
Bosch Motronic 1.7
Bosch Motranic 3.3
Bosch Motronic 3.3
Bosch Motronic 1.3

Bosch Monco-Motronic MA3.0
Bosch Mono-Motronic MA3.0
Bosch Mono-Jetronic AZ.2
Magneti-Maralli G6-11
Magneti-Marelii z6-11

Bosch Mona-Jetronic A2.2
Bosch Mano-Jetromic A2
Bosch Mono-Motronic MA3.0
Bosch WMotronic MP3.1
Basch Motronic MP3.1
Basch Molronic MAZ.A
Magneti-Marelli

Bosch Maono-Jetronic A2 .2
Bosch Mono-Jetronic or MM G5/6
Magneti-Marelli GB-10

Bosch Motronic MP3.1
Bosch Motronic ML4.1
Bosch Motronic 1.3

Bosch Motronic 1.3

Bosch Motronic 1.3

Fenix 1B

Bosch Mono-Jetronic A2.2
Basch Mono-Jetronic A2.2
Bosch Mono-Jetronic A2.2
Magneti-Marelli BF22

Bosch Motrenic MP3.2
Magneti-Marelli DCM8P-11
Bosch Mono-Motroric MAT.7
Magneti-Marelli DCMBP-11
Bosch Mono-Matronic MA3.1
Bosch Mong-Motronic MA3.1
Magneti-Marelli

Bosch Motronic MAS. 1
Magneti-Marelli 8P22

Bosch Motronic MP3.2
Magneti-Marelli DCMBP13
Bosch Motranic MP5.1.1
Basch Motronic MP5.1
Magneti-Marelli DCM8P20
Bosch Motronic MP3.2
Bosch Motronic MP5.1.4
Basch Motronic MP3.2

Bosch Motronic MP3.2
Magneti-Marelli BA G5

Bosch Motronic MP3.1



Index of vehicles covered o.s

Model

XM 2.0 cat

XM 2.0i 1BV cat

XM 2.01 turbg cat

XM 2.0i CT turbo cat

XM 3.0V8 LHD

XM 3.0 VB cat

XM 3.0 V6 cat

XM 2.0 V6 Estate

XM 3.0 V6 24V cat

M 3.0 V6 24V

(1. cat

ZX 1.1i cat

ZX1.icat

ZX1.icat

ZX 1.4 cat

Z¥X 1.4i and Break cal
Z¥ 1.4i and Break cat
D16

X 1.6i

ZX 1.6i cat

ZX 1.6i and Break cat
ZX¥ 1.6 and Break cat
ZX 1.8i and Break cat
ZX 1.8/ and Break cal
X198y

K15

ZX 2.0i cat

ZX 2.0i 18V cat

X 2.0 16Y

DAEWOO

Mexia 1.5 8V SCHC
Nexia 1.5 16V DOHC
Espero 1.5 16 OOHC
Esperp 1.8 8V SOHC
Espera 2.0 8V SOHC

DAIHATSU

Applause

Charada 1.3i cat SOHC 16V
Charade 1.3 SOHC 16Y
Charade 1.5/ SOHC 18v
Charade 1.8 SOHC 16V
Hi-Jet

Sportrak cat SOHC 16V

FIAT

Brava 1.4 12V
Brava 1.6 16V
Bravo 2.0

Cinquecento 899 OHV DiS cat
Cinquecento 300 CHY DIS cat

Cinquecento Sporting
Coupe 18Y

Coupe 16V Turbo

Coupe 2.0 20V

Crama 2000Qie

Groma 2000ie DOHC 8Y
Croma 2.0ie DOHC

Croma 2.0ig DOHC DIS cat
Croma 2.0ie 168V cat

Fiorino 1500 SOHC cat
Panda 1.0ie OHG and 4x4 cat
Panda 1.1ie OHC cal

Engine ¢code
XU10J2/Z (RFZ)

XU10JAR/L/Z (RFV)
XU10J2TE/Z (RGY)
XU1002TE/L/Z(RGX)

ZPJ (SBA)
ZPJ (SF2)

ZPJ (LFZ)
ZPJ/Z (UFY)
ZPJ4/Y3 (SKZ)
ZPJA/Y3 (UKZ)
TUTW/Z (HDY)
TU1M/Z (HDZ)
TU1M/Z (HDY)
TUTM/Z {HDZ)
TUSM/Z (KDY}
TUaM (KDX)
TU3M (KDX)
XUSM.2K (B4A)
XUSM.3K (B4A)
XUSM.3Z {BDVY)

XUSJPL/Z (BF2)
XU5JPL/Z (BFZ)

XU7JPL/Z (LFZ)
XUTJPUZ (LFZ)
XUQJAZ (DKZ)
XUSJA/K (DBE)

XUJ10J2/C/L/Z(RFX)
XUJ10J4/DASZ(RFY)
XUJ10J4/D/L/Z(RFT)

HD-E

HD-E
cB42
HD-E

182 AA 184
182 A4.000
182 A1.000
1170 A1.046
170 A1.046
176 B2000
836 A3.000
175 A1.000

834 B.00O
154 C.000
154 C3.000
154 C3.046
154 E1.000
149 C1.000
156 A2.246
156 C.046

Year

1992 to 1994
1994 to 1997
1993 to 1984
1994 to 1986
1988 to 1993
1989 10 1984
1994 to 1897
1895 to 1996
199C to 1994
1994 to 1997
1991 to 1994
1991 to 1594
1994 to 1897
1994 10 1997
1891 1o 1992
1852 to 1997
1994 ic 1996
1981 to 1992
1981 to 1993
1992 to 1993
1894 to 1997
1995 to 1996
1992 to 1987
1895 to 19986
1992 10 1994
1897 1o 1992
1492 to 1996
1992 (o 1995
1994 to 1997

1985 to 1897
1995 to 1897
1985 10 1997
1995 to 1997
1895 to 1997

1985 to 1996
1991 10 1993
1893 t0 1997
1896 to 1997
1993 to 1996
1995 to 1987
1990 to 1987

1986 to 1997
1996 to 1997
1496 to 1997
1993 to 1997
1992 to 1994
1995 to 1987
1994 to 1987
1994 to 1986
1997

1986 to 1989
1989 1o 1991
1990 to 1892
1991 to 1994
1993 to 1995
1991 to 1995
1991 to 1986
1991 to 1987

System

Basch Motronic MP5.1
Bosch Motronic MP5.1.1
Bosch Motronic MP3.2
Basch Motronic MP3.2
Fenix 3B

Fenix 38

Fenix 3B

Fenix 3B

Fenix 4

Fenix 4B

Bosch Mono-Jetronic A2.2
Bosch Mono-Jetronic A2.2

Basch Mono-Motronic MA3.Q
Basch Mono-Motronic MA3.0

Bosch Mono-Jetronic A2 2

Bosch Mono-Motranic MA3.0

fMagneti-Mareli G6-14
Magneti-Marelli G5 52
Magneti-Marelll G6.12
Magnati-Marelli G6.10
Magneti-Marelli BP-13
Sagem/Lucas 4GJ
Bosch Motronic MP5.1
Magneti-Marelli BE-10
Bosch Motrenic 1.3
Bosch Matronic MP3.1
Magreti-Marelli 8P-20
Bosch Motrome MP3.2
Basch Motronic MP3.2

GM-Multec
GM-Multec
GM-Muhlec
GM-Multec
GM-Multec

Daihatsu EFi
Dalhatsu EFi
Daihatsy MPi
Daihatsu MPi
Daihatsu MPi
Daihatsu MPi
Daihatsu EFi

Bosch Mono-Matronic SPi
Weber Marelii AW

Bosch Matronic M2.10.4
Weber-Marelll IAW SPi
Webar-Marslli IAW SPi
Waber-Marelli 1AW SPi
Weber-Marelli 1AW MPi
Weber-Marelli 1AW MPi
Basch Motronic M2.10.4
Weber-Maralll (AW MPi
Weber-Marelli IAW MPi
Weber-Marelli AW MPi
Weber-Marelli IAW MPi
Bosch Motronic M1.7
Bosch Mono-detronic A2 .4
Bosch Mono-Jetronic A2.4
Bosch Mono-Jetronic A2.4



0-10 INdex of vehicles covered

Model

FIAT (Continued)

Panda 899

Punto 55

Punto 60

Punto 75

Punta GT

Regata 100 Sie & Weekend 1.6 DOHC
Regata 100 Sie & Weekend 1.6 DOHC
Tempra 1.4ie SOHC DIS cat
Tempra 1.6ie SCHC DIS cat
Tempra 1.6ie SOHC cat
Tempra 1.8 DOHC 8Y
Tempra 1.8ie DOHC 8V cat
Tempra 1.8 DOHC

Tempra 2.0ie and 4x4 DOHG 8V
Tipo 1.4ie cat

Tipo 1.6ie SCHC DIS cat
Tipo 1.6ie SOHG

Tipo 1.6ie SOHC cat

Tipo 1.8ie DOKC 8y

Tipo 1.8ie DOHC 8Y

Tipo 1.81 COHC 16V

Tipo 1.8ie DOHC 8Y cat
Tipo 2.0ie DOHC 8V cal
Tipo 2.0ie DOHC 8V cat

Tipo 2.0ie DOHC 16V cat
Ulysse 2.0 SOHC 89kW
Ulysse 2.0 Turbo

Uno 1.0ie SOHC and Van cat
Uno 1.1ie SOHC

Une 70 1.4 SCHC

Uno 1.4 SOHC cal

Uno 1.5ie SOHC DIS cat
Uno 994

FORD

Escort 1.3 cat
Escort 1.3 cat
Escort 1.3 and Van

Escort 1.4 CFi cat

Escort 1.4 CFi cat

Escon 1.4 CFi cat

Escort 1.41

Escort 1.6i XRA3Ji

Escort 1.6i XR3i cat

Escort 1 6 16V cat

Escort 1.6i

Escort 1.6i and cat

Escort XR3i 1.6 and gat

Escort BS Cosworth DOHC turbo cat
Escort RS2000 and cat

Escort 1.8i 16V cat

Escort 1.8i 18V cat

Escort 2.00 7 4x4 cat

Fiasta 1.1 and Van cat

Fiesta 1.25

Fiesta 1.3 Van Courier cat

Fiesta 1.3i and Courier cat

Fiesta 1.3 and Courier

Fiesta 1.4i and Van cat

Fiesta 1.4

fiesta Classic 1.4

Fiesta XR2i 1.6 cat

Fiesta RS turbc 1.6

Fiesta 1.6i and cat

Engine cade

1170A%.046
176 A6,000
176 A7.000
176 AB.Q0OD
176 A4.C00
149 C3.000
1149 £3.000
160 A1.046
159 A3.046
159 A3.046
159 A4.000
155 A4.046
835 C2.000
159 A6.048
160 A1.046
158 A3.046
835 C1.000
159 A3.046
159 A4 000
159 A4 000
160 A5.000
159 A4.046
159 A5.046
159 AB.046
160 AB.046
ZFAZ20000
ZFA220000
156 AZ2.246
156 C.046
146 C1.000
160 A1.046
149 C1.000
146 C7.000

N7A
RDA
RQB
NYA
G6A
DHA
HCS
JEB

JJA

F6E
FHA
PTE F4A
LD
LHA
LuC

Year

1992 to 1997
1894 to 1987
1894 to 1997
18994 10 1997
1994 to 1997
1986 to 1968
1988 to 1990
1992 to 1994
1991 to 1982
1893 to 1994
1990 f0 1992
1992 to 1994
1993 to 1996
1981 o 1897
1491 to 1996
1980 to 1992
1994 to 1996
1993 to 1895
1990 to 1992
1992 to 1995
1590 to 1991
1992 10 1994
1490 to 1992
1992 to 1995
1991 to 1995
1985 to 1997
1895 to 1997
1992 to 1995
1989 to 1805
1990 to 1992
1950 to 1995
1593 to 1994
1994 to 1996

1991 to 1992
1991 to 1995
18895 to 1997
1988 10 1890
1990 to 1995
1990 to 15995
1984 to 1997
1989 to 1892
1889 to 1992
1992 to 1997
1988 to 1990
1990 to 1992
1889 to 1992
1992 to 1896
1991 1o 1995
1992 to 1885
14992 to 1995
1991 to 1997
1989 o 1997
1695 to 1997
1891 to 1894
1991 10 1996
1995 to 1947
1989 to 1995
1995 to 1997
1295 to 1996
1889 to 1593
1990 to 1892
1984 ta 1932

System

Weber-Marelli AW SPi
Waber-Maraili |1AW SPi
Weber-Marelli 1AW SPi
Weber-Marelli AW MPi

Bosch Motronic M2.7 MPi

GM/Qelco SPi
Weber MIW Centrajet SPj

Basch Mera-Jetronic A2 4
Bosch Mono-Jetranic A2.4
Bosch Mono-Molronic MA1.7

Weber-Mareili [AW MPi
Waber-Mareilt |AW MPi
Waber-Marelti L1AW MPi
Weber-Marelli AW MPi

Bosch Mong-Jetronic AZ 4
Bosch Mono-Jdetronic A2.4
Bosch Mane-Motronic MA1.7
Bosch Mono-Motronic MAT.7

Weber-Marelli 1AW MPj
Weber-Marelli isW MPi
Weber-Marglli 1AW MPi
Welber-Mareli 8F
Waeber-Mareili AW MP
Webar-Marelli 1AW MPi
Weber-Marelli |AW MPi
Weber-Mareflli IAW MPi
Bosch Motronic 3.2
Bosch Monc-Jsetronic
Bosch Mano-Jetronic
Bosch Mono-Jetronic
Bosch Mono-Jdetronic
Bosch Mono-Jetronic
Weber-Marelli IAW SPi

Fora EEC IV
Ford EEC IV
Ford EEC V
Ford EEC IV
Ford EEC W
Ford EEC iV
Ford EEC V
Ford EEC W
Ford EEC IV
Ford EEC IV
Ford EEC IV
Fard EEC IV
Ford EEC (v
Weber AW

Ford EEC IV
fFard EEC |V
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC V

Ford EEC IV
Ford EEC IV
Fard EEC V

Ford EEC IV
Ford EEC V

Ford EEC 'V
Ford EEC IV
Ford EEC IV
Ford EEC IV




Index of vehicles covered o.1:

Model Engine code Year System
Finsta XR&) 1.6 LJC 19849 1 1983 Ford EEC IV
Flesta 1 51 16 LiG 1994 1o 1995 Fard EEC IV
Fresty X800 1 & 16V cat RCE 1992 to 1995 Ford EEC IV
Fasia 1% T6Y cat RGG 1992 to 199h Ford EFC IV
Galaxy NSD 1995 to 1957 Ford EEC V
Galasy " 3 Y568 1996 to T4 Ford EEC v
Galaxy 2 Band dxd ASAA 1994 10 1997 Ford EEC v
Granada 2.0 LCF NRA 1955 to 1989 Fora EEC I
Granada 2 0 andd cat NYB 14959 to 1995 Ford EEC IV
Granada 2.0 EFr dwd cat NSD 1989 to 1992 Ford EEC 1V
Granada 2 4 Vi ARG 1987 10 1903 Ford EEC |V
Granada @ 4 V6 cat ARD 1937 10 1001 Ford EEC IV
Grnagda 2 9 Ve and dx4 BRC 1987 1o 1992 Ford €EEC IV
Grandda 2 9 V6 cat BRD 198% w1994 Ford EEC IV
Granada 2.9 VB cat BRE 1087 to1992 Ford rEC IV
Granoda D4 e et BOA 134971 1o 1995 Ford EEC IV
Kat1l JaA 1994, to 1997 Ford EEC W
Mavenck 2 A KAZ4F 1993 1o 1997 Nigsan ECCS
Mondeo 74 DOHYT cat LiF/d 1993 to 1996 Ford EEC IV
Mandaa 1,60 16V L1 1996 to 1997 Ford EEC V
Yandeo 1.8 16Y RB 1606 to 1997 Fowd EECV
Mongeo 1 8 and dxad cat REA/B 1995 to 1996 Ford EEC 1V
RMundao 2.0 16Y 4xd cal MGA 1993 to 19896 Fowvd EEC IV
Manden & 018 NGA 1996 1o 18997 Ford EEC W
Mondeo 2 5 Ve DOHC cat SEA 1994 to 1390 Ford EEC IV
Mondra > & SEA 1996 to 1897 Ford EEC v
Crion 13 ¢t HCS 1991 to 1997 Ford EEC IV
Cion 1.3 cat JBA 10581 o 1995 Ford EEC W
Cron 14 SEocat Fen 1387 o 1980 Ford EEC v
Unen 1.4 CFicat FoF 15901 1o 1985 Ford EEG IV
Unoe 14 CFcat FEG 1990 1o 1945 Fard EEC IV
Oners 160 and cat LJF 1960 to 1993 Fard EEC IV
Oron 143 ¢at | JF 1980 to 1994 Ford EEC IV
Onon 1 51 LJA 1989 to 1990 Ford EEC IV
Onen 16 DOHG 16Y cat L1E 1992 to 1497 Ford EFC v
Onan 1.6 Lta 1989 1o 1990 Ford EFC v
Cnon 1.81 16w LOHC cat ROA, 19492 10 1995 Ford FEC IV
Onon 1 8 16 MOHC cat HOB 1992 to 1985 Ford EEC IV
Probe 2.00 DOHC 18Y cat - 1991 1t 1997 Mazda EGr
Probe 2 5 24V cat V& 1994 to 1997 Mazda LG
Saoplure 76 CVH cat | 6B 1990 to 1903 Ford LEC IV
Sapphire 1.8 CVH cat REA 1992 t0 19493 Ford EEC IV
Sappture 2 0 ER DONIC M9A 1989 10 1942 Ford LEC 'V
Sapphere 2 0 B 8Y cal NBG 1984 ta 19492 Ford EEC IV
Scorpio 2 O MN&0 19494 to 1997 Ford EEC IV
Scorpio 2 L1 NRA 1984 to 1888 Ford EEC IV
Scorplo 2 O 15V N3A 18904 to 1996 Ford EEC WV
Scorpio & Ly and At NSB 1889 to 1995 Ford EEC IV
Seorpig 2, NSD 1304 tn 1997 Ford EEC W
Sonrpng 2316 YEA 19596 10 1997 Ford EEC V
Scors P8 Axd FRE 10E5 1o 198/ Ford EEC IV
seorma P9 VB and 4.4 BRC 10387 1o 149 Ford EEC IV
Sconmn 2.9 VE cal BRD 1987 to 1995 Fard EEC IV
Scorpn T8 VE cut BRE 1987 to 199~ Ford EEC IV
Soorpn 2 9 Ye 29 oat BOA 1991 to 1994 tord EEC IV
SCorpin 2 Wy BRG 1994 to 1907 Ford FFC v
Soorpa 2 W Ve 24y BOR 1994 1o 1897 Ford FEEC v
Sarra 168 CVH rat LEB THS) 1 1995 Ford EEC v
Sierra 1.8 CVH ot RGA 1992 to 1982 Ford EEC IV
Serra 2.0 FF DO 8y NYA 1989 to 1992 Ford EEC IV
Serra 0 FF BV cat NaC 1989 to 1060 Ford EEC IV
St 2.9 XR 44 V6 BdA 1989 to 1581 Fard EEC IV
St T8 XK Ax4 V6 cat BB 1989 to 1997 Ford EFC IV
Tranat Yun 2 0 CFcat NG 1990 to 1947 Ford EEC IV
Tranat van 2 0 CFcat - 1991 to 7997 Ford EEC v

Transit 2 4 Ve €F) ERT 1981 to 199: Ford FEC 1Y



o1z Index of vehicles covered

Model

FORD {Continued)

Transit and Tourmnec 2.0i DOHC cat
Transit and Tourneo 2.0i
Transit 2.9 EFi

HONDA

Accord 1.8

Accord EFi A4 SOHC

Accord 2.0i-16 A2 DCHC 168V
Accord 2.0i SOHC 16V & cat
Accord 2.0i F20AB SOHC & cat
Accord 2.0i Coupe SOHC cat
Accord 2.2i SOHC 16V cat
Accord 2 2i

Accerd 2.3 DOHC 16V cat
Aerodeck EFi &4 SCHC
Aerodeck 2.2i SORC 16V cat
Ballade EXi SOHC 3w

Civic CRX

Civic GT

Civic 1.4i 5-door

Civic 1.4i 3-door

Civic 1.5 VEi SOHC 16V VTEC cat
Civi¢ 1.5 LS SOHC 16V

Civic Coupe SOHC 16V cat

Civic 1.5 VTEC-E SOHC 16V
Civic 1.5i 3- & 4-door

Civic 1.6i-16 DOHC 16V

CRX 1.6i-16 DOHG 18V

Cwic 1.6 VT DOHC 16V VTEC cat
CRX 1.6 VT DCHC 18V VTEC cat
Civic 1.6 ESi 3CHC 16V VTEC cat
CRX 1.6 ESi SOHC 18V VTEC cat
Civic 1.6 VTi DOHC 16V VTEG cat
CRX 1.6 VTi DOHC 16V VTEC cat
Civic 1.6i SOHC 18V

Civic 1.6i VTEC SOHC 16V

Civic 1.6i Coupe

Civic 1.61 VTEC Coupe

Concerto 1.5i SOHC 16V cat
Congerlo 1.6 DOHC 18V
Concerto 1.6 DOHC 18V auto
Concerto 1.6i SORGC 16V cat
Concerto 1.6 DOHC 16V cat
Integra EX 16 A2 DOHC 16V
Legend

Legand 2.7 and Coupe SOHC
Lagand 2.7 SCHC cat

Legend 3.2 SOHC 24V cat

NSX DOHC 24V VTEC cat
Prelude Fi

Prelude 4WS 2.0i-16 DOHC 18V
Prelude 4WS 2.0i-16 DOHC cat
Prelude 2.01 16V SOHC cat
Prelude 2.2i VTEC DOHC 16V
Prelude 2.3i 16V DOHC 16V cat
Shuttlte 1.6i 4WD SOHC 168V
Stuile 2.2i

HYUNDAI

Accent 1.3i SOCHC
Accent 1.51 SOHC
Coupa 1.6 DOHC 16V
Coupe 1.8 DOHC 16V

Engine cade

NSG
NSF
B4T

F18A3
A2

B2C
F20A4
F20A5
F20A7
F22A3/AT/AB
F2a2z2
H23A2
A20
F22A3/AT/AB
EW3
EW3
EW3
D14A2
D14A4
D15Z1
D1sB2
01582
1523
D15Z6
D16A9
[16A9
B16A1
B16A1
D16Z6
D1676
B16A2
B16A2
D16Y3
DYz
D16Y7
C16Y8
D1582
D16A9
D16Z4
01622
D16A8
D16
C258A2
caraz
C27A1
CazA2
C30A
B20Ad1
B20A7
B20A9
F20A4
Hz2Aa2
H234A2
D1BAY
F22B8

G4GR
G4GM

Year

1994 {0 1997
1994 to 1997
1989 16 1991

1995 ta 1997
1885 to 1989
1987 to 1949
1989 to 1992
1992 to 1996
1992 to 1996
1989 to 19986
1986 to 1997
1993 to 1996
1985 to 1989
1989 to 1996
1986 to 1989
1984 to 1987
1984 to 1987
1995 to 1997
1996 to 1997
1491 to 1995
1891 to 1995
1921 10 1995
1995 to 1997
1996 to 1997
1987 to 1992
1987 to 1992
1990 10 1991
1990 to 1991
1991 to 1997
1991 to 1996
1851 10 1995
1981 to 1895
1985 to 1997
1985 to 1987
1996 to 1997
1996 to 1997
1991 to 1995
1989 to 1991
1989 to 1991
1982 to 1995
1982 1o 1895
1986 1o 1990
1986 to 1988
1988 to 1991
1990 to 1991
1992 to 1997
1991 to 1997
1985 to 1987
1987 101992
1987 1o 1592
1992 10 1587
1994 to 1897
1992 to 1997
1988 to 1990
1995 to 1997

1995 to 1997
1995 to 1997
1996 to 1957
1996 to 1997

System

Ford EEC V
Ford EEC V
Ford EEC IV

Honda PGM-Fi
Henda PGM-Fi
Honda FGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Handa PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Handa PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Henda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Handa PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-F
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Henda PGM-Fi

Hyundai MFi
Hyundai MPi
Hyundai MP:
Hyundai MPi




Index of vehicles covered o.13
Model Engine code Year System
Goupe 2.0 DOHC 18V G4GF 1996 to 1997 Hyundai MPi
Lantra 1.5i SORC cat 4G15/G4J 1993 to 1985 Hyundai MPi
Lantra 1.6i DOHG cat 4361 1991 10 1995 Hyundai MPi
Lantra 1.6 DOHC 16Y G4GR 1996 to 1897 Hyundai MPi
Lartra 1.8: DOHC cat AGE7 1992 to 1995 Hyundai MPi
Lantra 1.8 DOHG 16Y G4AGM 1996 to 1997 Hyundai MPi
Pony X2 1.5i SOHC cat 4G15/G4d 19980 to 1954 Hyundai MPi
$ Coupe 1.51 SOHC cat 4G15/G4d 1990 1o 1992 Hyundai MPi
§ Coupe 1.5i SOHC Alpha 1992 to 1996 Bosch Motronic M2,10.1
S Coupe 1.5 turboc SCHC Aloha 18992 to 1926 Bosch Motronic M2.7
Sonata 1.8 SOHC 4G62 1989 to 1992 Hyundai MPi
Sonata 2.0 SOHC 4G63 1989 tp 1992 Hyundai MPi
Sonata 2.0 18Y DOHC - 1992 10 1997 Hyundai MPi
Sonata 2.4 SOHC 4G54 1989 1o 1992 Hyundai MFi
Sonata 3.0 SOHC Vo 1994 to 1947 Hyundai MPi
1sUzu
Flazza Turbo 4Z CAT 1986 to 1990 Isuzu I-Tec + Turbo
Trooper 2.6 4Z81 1988 10 1992 Isuzu I-Tec
Traoper 3.2 £vD1 1983 to 1997 Isuzu -Tec
JAGUAR
XJ6/Sovereign 3.2 DOHC cat AJ-8 1990 to 1954 Lucas LH-15CU
XJ6/Soveraign 3.6 24V AJ-6 1986 to 19898 Lucas LH-9CU
XJ6/Saveraign 4.0 AJ-& 1891 to 1997 Lucas LH-15CU
X5 4.0 AJ-6 1991 to 1997 Lucas LH-15CU
KiA
Mentor 1.8i SOHC 8v - 1995 to 1997 Kia EGi
Sportage 2.0i SOHC 8v FE 1995 to 1987 Bosch Motronic M2.10.1
Spoertage 2.0i DOHG 16V FE 1995 to 1997 Bosch Motronic M2.10.1
LANCIA
¥10 LXie and 4wd 1108 SCHC FIRE 156 C.000 1989 to 1993 Bosch Mona-Jetronic A2.2
¥10 1108ie and 4x4 SOHC cat 156 C.046 1990 to 1992 Bosch Mono-Jetronic A2.2
Y104 1108ie and 4x4 SOHC cat 156 G.046 1992 to 1994 Bosch Mong-Motronic MA1.7
Dedra 1.6ie SOHC 835 A1.000 1990 to 19494 Weber MIW Canirajet 2
Dedra 1600ie SOHC cat 835 A1.045 1890 to 1954 Bosch Mono-Jetranic A2.2
Dedra 1.8le DOHC 835 Az.000 1990 to 1993 Weber-Marslli |AW MPi
Dedra 1.8ie DOHC cat 835 A2.046 1950 to 1994 Weber-Marslli AW MPi
Dedra 2.0ie DOHC 835 A5.000 1990 to 1992 Waeaher-Marelli IAW MPi
Dedra 2.0ie DOHC cat 835 A5.045 1890 to 1994 Waber-Marelli IAW MPi
Bedra 2.0ie DOHC cat 835 A5.046 1990 to 1994 Waber-Marelli 1AW MPFi
Dedra 2.0ie DOHC Turbo and cat 835 AB.00O0 1991 to 1996 Waber-Marelii AW MPi
Dedra 2.0ie Integrale Turbo and cat 835 A7.000 1981 to 1996 Waber-Maralli }JAW MPi
Delta 2.0 16V Turbo 836.A2.000 1993 1o 1997 Weber-Maralli IAW MPi
Delta 1600ie DCHC 831 B87.000 1986 to 1988 Weber-Marslli tAW MPi
Delta 1600ie DOHC 831 B7.000 1989 tg 1980 Webar-Marelli IAW MPi
Deita 1600ie DOHC static 831 B7.000 1991 to 1992 Wabar-Mareili IAW MPi
Delta HF Turbo and Martini 160G DOHC 831 B3.000 1986 to 1992 Waber-Marelli IAW MPi
Delta HF Turbo DOHC cat 831 B7.046 1991 1o 1693 Waeber-Marelli IAW MPi
Delta HF Integrale Turbo DOHC 831 B5.000 1988 to 1989 Weaber-Marelli 1AW MPi
Delta HF Intagrale Turbo DOHC 831 C5.000 1988 to 1989 Weber-Maralii 1AW MPi
Delta HF Intagrale Turbo 16Y DOHC 831 D5.000 1989 to 1992 Weber-Maralli 1AW MPi
Qelta HF Integrale Turbo 16V and cat B31 ES.000 1891 to 1994 Weber-Maralli 1AW MPi
Prisma 1600ie DOHGC 831 B7.000 1986 to 1989 Weber-Marelli IAW MPi
Prisma 1600ie DOHG 831 B7.000 1989 to 1990 Weber-Marelli AW MPi
Prisma 1600ie DOHC static 831 B7.00D 1991 to 1992 Webar-Marelli 1AW MSj
Scudo 1.6i 220 A2.000 1996 to 1997 Bosch Metronic 1.7
Thema FL 2000ie 16V DOHC cat 834 F1.000 1992 to 1994 Bosch Motronic M1.7
Thema FL 2000ie Turbo 16 DOHC cat B34 F2.000 1992 to 1994 Bosch Motronic M2.7
Thema FL 3000 V6 SOHC cat 834 F.000 1992 to 1994 Bosch Matronic M1.7
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Model
LAND ROVER

Discovery MPi 2.0 20HD DOHC 16V
Discovery 2.0 MPi DOHG 18V

Discovery 3.5 vai
Discovery 3.5 VBi cat
Discovery 3.9i V8
Range Rover 3.9 EFi V8
Range Rover 4 0
Ranga Rover 4.2i cat

LEXUS

Lexus G300
Lexus LS400

MAZDA

121 1.3 SOHG 16V cat
323 1.3i SOHC 16V cat
323 1.3 SOHC 18V

323 1.5 DOHC 16V

323 1600i

323 1.8i Turbo 4x4 DOHC
323 1.8i SOHC 18V cat
323 1.6i Estata SOHC cat
323 1.8i DOHC 16Y cat
323 2.0i DOHC V6 24V
323 2.0i DOHC V6 24V
626 1.8i cat DOHC 16V
B26 2000i fwd

B26 2.0i GT DOHC 18V
626 2.01 DOHC 18V
626 2.0i DOHC 16V cat
826 2.0i DOHC 18V cat
626 2.2i 4x4 SCHC cat
626 2.5 DOHC V6 cat
E2000

MX-3 1.6i SOHC 16V
MX-3 1.8i DOHC v
MX-5 1.8i DOHC 16Y
MX-6 2.5 ¥6 DOHC cat
Xedos 6 1.6i DOHC 18Y
Xedos 6 2.0 DOHC 24V
Xedos 9 2.0i DOHG 24V
Xeados B 2.5i DOHC 24V
RX7

MERCEDES

C180

190E cat

190E 2.3 cat

190E 2.5-16 & cat
190E 2.5-16 Evolution
190E26

190E 2.6 cat

C200

E200

200E & TE cat

c22a

E220

230 & Kompressor
230E, TE & CE cat
230GE

260E & cat

260E 4-Matic & cat

Engine code

M16i
20T4
va
va
Ve
3.9L
4.0L
420

2JZ7-GE
1UZ-FE

111920
102.962
102.985
102.09C
162.991
103.942
103.942
111.544
111.940
102.963
111,961
111,960

102.982
102.980
103.840
103.943

Year

1993 to 1995
1995 to 1997
1990 %0 1992
1980 to 1995
1995 to 1997
1989 to 1996
1894 to 1997
1992 to 1994

1993 on
1990 to 1983

1991 10 1095
1991 to 1995
1895'to 1997
1994 to 1997
1985 to 1987
1986 1o 1989
1991 to 1994
1991 to 1994
1981 to 1994
1995 to 1997
1996 to 1997
1992 to 1997
1985 to 1987
1987 to 1999
1990 to 1993
1980 to 1995
1992 to 1997
1990 to 1993
1992 to 1697
1994 to 1997
1991 to 1997
1991 to 1897
1995 to 1897
1992 to 1997
1994 to 1997
1992 to 1997
1994 to 1995
1994 to 1987
1986 to 1990

1893 to 1897
1988 to 1993
1589 to 1893
1988 to 1993
1989 to 1992
1989 to 1993
1987 to 1593
1494 to 1997
1542 to 1996
1888 to 1993
1993 to 1897
1992 to 1997
19495 to 1997
1988 1o 1993
1989 to 193
1989 to 19683
1988 to 1992

System

Rover MEMS MPi
Rover MEMS MPi
Lucas 14CUX
Lugas 14CUX
Lucas 14CUX
Lucas 14CUX
Lucas 14CUX
Lucas 14CUX

Toyota TCCS
Toyota TCCS

Mazda EGI-S SPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MP|
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGI MPi
Mazda EG(I MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPij
Mazda €Gi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGi MPi
Mazda EGI MPj
Mazda EGi MPi
Mazda EGi MPi

PMS (Siemans)
Bosch KE3.5-Jetronic
Bosch KE3.5-Jetronic
Bosch KE3. 1-Jetronic
Bosch KE3.1-Jetronic
Bosch KE3.5b-Jetronic
Bosch KE3.5-Jetronic
PMS [Siemens)
PMS/Motranic 6.0/6.1
Basch KE3.5-Jetronic
HFM

HFM

HFM

Bosch KE3.5-Jetronic
Bosch KE3.5-Jetronic
Bosch KE3.5-Jetronic
Bosch KE3.5-Jatronic
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Modal Engine code Year System

J60SE & cat 103.941 1988 to 1992 Basch KE3.5-Jetronic

€280 104.911 1993 to 1897 HFM

£280 cat 104.942 1992 to 1996 HFM

$280 104.944 1993 10 1997 HFM

SL280 104.943 1993 to 1997 HFM

E300 103.985 1992 to 1995 Bosch KE3.5-Jetronic

300SE, SEL & cat 103.981 1986 to 1992 Bosch KE3.5-Jetronic

300E, TE, CE & cat 103,983 1987 to 1993 Bosch KE3.5-Jetranic

300E & cat 103.985 1988 to 1983 Bosch KE3.5-Jetronic

300E-24, TE-24 & CE-24 cat 104.880 1989 to 1993 Bosch KE5.2-Jetronic/EZ-L ignition

300TE 4-Matic & cat 103.985 1988 to 1993 Bosch KE3.5-Jetronic

3008L & cat 103,984 1989 1o 1995 Bosch KES.2-Jetronic/EZ-L ignition

300SL-24 & cat 104.681 198D to 1895 Bosch KES.2-Jetronic/EZ-L ignition

E320 104,982 1992 to 1897 HFM

8320 104.994 1993 {0 1997 HFM

8320 104.991 1993 1o 1997 HFM

4008, SE & SEL 119.971 1931 on Bosch LH4.1-Jetronic/EZ-L ignition

E420 119.975 1992 10 1995 Bosch LH4.1-Jetronic/EZ-L ignition

5420 119.971 1993 to 1997 Bosch LH4.1-Jetronic/EZ-L ignition

500E 119.974 1992 on Bosch LH4.1-Jetronic/EZ-L ignition

5005L 119.972 1992 on Bosch LH4.1-Jetronic/EZ-L ignition

5Q0SE & SEL 119.970 1991 on Bosch LH4.1-Jetronic/EZ-L ignition

S00SEC 118870 1992 on Bosch LH4.1-Jetronic/EZ-L ignition

5005L cat 119.960 1988 ta 1994 Bosch KES.2-Jetronic/EZ-1. ignition

E500 119.974 1992 ta 1995 Bosch LH4.1-Jetromc/EZ-L ignition

8500 119.870 1993 ta 1997 Bosch LH4.1-Jetromc/EZ-L ignition

81500 119.572 1993 ta 1997 Bosch LH4.1-Jetronic/EZ-L ignition

BOOSEL 120.580 1991 to 1996 Bosch LH-Jstronic/EZ-L ignition

$R00 cat 120.880 1991 to 1996 Bosch LH4.1-Jetronic/EZ-L ignition

S600 120.980 1996 to 1997 Bosch LH4.1-Jetronic/EZ-L ignition
‘ SL600 120.981 1993 10 1997 Bosch LH4. 1-Jetronic/EZ-L ignition

MITSUBISHI

000 GT 24V B8G72 1992 to 1997 Mitsubishi ECI-Multi- MPi

Carisma 1.6 SOHC 16V 4392 1996 to 1997 Mitsubishi ECI-Multi- MP)

Carisma 1.8 BOHC 16V 4393 1996 to 1997 Mitsubishi ECI-Multi- MPi

Carisna 1.8 DOHC 16V 4(393 1996 to 1997 Mitsubishi ECI-Multi- MPi

Cokt 1.3i SOHC 12V cat 4G13 1992 to 1996 Mitsubishi ECl-Multi- MPi

Colt 1.3 SOHC 12V 4G13 1996 to 1997 Mitsubishi ECI-Multi- MPi

Colt 1600 GTi DOHC 4G61 1988 to 1990 Mitsubishi ECI-Multi- MPi

Colt 1.8i SOHC 16V 492 1992 to 1996 Mitsubishi ECI-Multi- MPi

Colt 1.6f 4x4 SOHC 16V cat 4G92 1992 to 1996 Mitsubishi ECI-Mutti- MPi

Cok 1.6 SODHC 16V 4392 1996 to 1997 Mitsubishi ECI-Muiti- SEFi

Colt 1800 GTi-16Y DOQHC 168V 4G67 1990 to 1993 Mitsubishi ECI-Muiti- MPi

Colt 1.8 GTi DOHC 18V cat 4G93 1992 to 1995 Mitsubishi ECI-Multi- MPi

Cordia 1800 Turbo 4G62T 1985 to 1989 Mitsubishi ECI-Multi- MPi

Galant 1800 SOHC 16V cat 4G93 1993 to 1997 Mitsubishi ECI-Multi- MPi

Galant Turbo 4G63T 1985 to 1988 Mitsubishi ECI-Multi- Turbo

Gatant 2000 GLSi SOHC 4G83 1988 10 1993 Mitsubishi ECI-Multi- MPi

Galant 2000 GTi 16V DQHC 4G83 1988 to 1993 Mitsubishi ECI-Multi- MPi

Galant 2000 4WD COHC 4GB3 1989 to 1994 Mitsubishi ECI-Multi- MPi

Galant 2000 4WS cat DOHC 4G63 1989 to 1984 Mitsubishi ECI-Multi- MPi

Galant 2.0i SOHC 16V cat - 1993 to 1997 Mitsubishi ECI-Multi- MPi

Galant 2.0i V6 DOHC 24V B6A12 1993 to 1997 Mitsubishi ECI-Multi- MPt

Galant Sappore 2400 4G64 1987 to 1989 Mitsubishi ECI-bulti- MPi

Galant 2.5i V6 DOHC 24V 6G73 1993 to 1995 Mitsubishi ECI-Multi- MPi

L300 SOHC 16V 4GB3 : 1994 to 1997 Mitsubishi ECI-Multi- MPi

Lancer 1600 GTi 16V DOHC 4GB 15888 to 1990 Mitsubrshi ECI-Multi- MPi

l.ancer 1.6i SCHC 16V 4392 1592 to 1996 Mitsubishi ECI-Multi- MPi

Lancer 1.6 4x4 SOHGC 16V cat 492 1992 to 1996 Mitsubishi ECI-Multi- MPi

Lancer 1800 GTi DOHC t6v 4GB7 1990 o 1923 Mitsubishi ECI-Multi- MPi

Lancer 1.8 GTi DOHCG 18Y cat 4353 1992 to 19585 Mitsubishi ECI-Multi- MPi

Lancer 1800 4WD cat 4G37-8 198G to 1983 Mitsubishi ECI-Multi- MPi

Shogun 3.5i V& DOHC 24V 6G74 1894 tp 1997 Mitsubishi ECi-Multi- MPi

Sigma Estate 12V 6G72 1993 1o 1996 Mitsubishi ECI-Multi- MPi
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MITSUBISHI (Continued)

Sigma Wagcen 12V cat

Sigma 3.0i 24V cat

Space Wagon 1,81 S0HC 18V
Space Wagon 2.0i DOHC 16V
Starion Turbo

Starion 2.6 Turbao cat

NISSAN

dx4 Pick-up 2.4

4AWD Pick-up 2.4i cat

4WD Wagon 3.01 cat
100NX 2.0 SOHC 16V cat
200 8X 16V Turbo cat

220 SX DOHC 16V Turbe
00

300 ZX

390 ZX Turbe

330 26 Twin-Turbo cat
Almera 1.4 DOHC 16V
Amera 1.6 DOHC 16V
Amera 2.0 GTi

B uebird ZX Turbo SOHC
Biuebird 2.0i SOHC

Micra 1 0i DOHC 18V cat
Micra 1.3 DOHC 16V cat
Maxima & cat

Patrol 4.21 OBV 128kW
Prairie 2.0i SQHC cat
Primera 1.6i

Primera 1.6i DOHC 18V
Primera 2.0 DOHC cat
Primera Estate 2.0 DOHG 16V cat
Primara 2.0¢ ZX DOHG 16V
Primera 2.0e GT

Primera 2.0e cat

Primera 2 0i DOHC 16V
Prirngra 2.0i GT DOHG 16V
Prmera 2.0i DOHC 16V
Primera 2.0i GT DOHC 16V
Qx 2.0 DOHC 24V V6

QX 3.0 DOHC 24V V6
Gergna 1.06i DOHO 16y
Sersna 2.0i DOHC 18V
Silvia Turbo ZX

Sunny 1.6i SOHC 12V cat
Sunny ZX Coupe DOHC 18V
Sunny 1.8 ZX DOHC 16V cat
Sunny GTi-R DOHG 16V
Sunny 2.0 GTi DOHC 16V cat
Terrano Il 2.4

Urvan 2 .4i cat

Vanette 2.4i OHV cat

PEUGEQT

106 1.0 cat

106 1.1

106 4.0 cal

106 1.1i cat

106 1.4

106 1.4i 8Y SOHC Rallye cat
10€ 1.4

106 1.4i cat

106 1. 4i eat

Engine code

B8G72
6GT72
4393
4GE3
4G63T
G5481

KA24E
224
VG30E
SR20DE
CA18DET
SRZ20DET
VG30E
VG30E
VG30ET
VG30DETT
GA140E
GA16DE
SR20DE
CA18T
CA20E
CG10DE
CG13DE
VG3DE
TB42E
CAZ0E
GA16DE
GA18DE
SR20Di
5R20D
SRZ0DE
SR20DE
SR20DE
SR20DE
SR200DE
SR20DE
SA20DE
vO20DE
VQ30DE
GATEDE
SR20DE
CA1BET
GA1GI
CA16DE
CA18DE
SR20DET
SR200DE
KAZ4EBF
224
Z24i

Year

1983 to 1896
1991 to 1996
1991 to *997
1992 to 1997
1986 to 1989
1989 to “991

1892 to 1997
1980 to 1994
1990 e 1994
1891 to 1994
1889 to 1994
1994 to 1997
1584 1o 1987
1984 to 1980
1984 10 1990
1590 to 1995
1996 to 1997
1996 to 1997
1596 to 1597
1886 to 1980
1988 to 1990
1993 10 1397
1993 to 1997
1889 to 1994
1992 1o 1997
1589 to 1981
1994 to 1997
1996 10 1997
1990 tc 1995
1990 to 1996
1491 to 1995
1991 o 1995
1991 to 1985
1994 to 1997
1894 to 1996
1996 to 1997
1496 to 1697
1984 to 1997
1994 to 1987
1993 to 1997
1863 to 1997
1984 to 1880
1489 to 1991
1867 {0 1939
1889 to 1991
1891 to 1994
1981 to 1904
1993 to 1997
1889 to 1994
1987 to 1554

TUSML/Z (CDY, CDZ) 1993 to 1996
TUIM/LA/L (HDY, HDZ) 1396 to 1997
TUIML/Z (HDY, HOZ) 1891 to 1992
TUIML/Z (HDY, HDZ) 1993 to 1996

TU3JPALS
TU2J2U/Z (MFZ)
TUSJ2K {KEE)
TU3J2L/Z (KF2)
TU3MCLAZ (KOX)

1996 to 1997
1993 1o 1996
1891 to 1992
1991 to 1996
1993 to 1996

System

Mitsubishi EGI-Muliti- MPi
Mitsubishi ECI-Multi- MR
titsubishi ECLI-Multi- P
Mitsubishi ECI-Mulli- MPi
Mitsubishi ECI-Muiti- + Turbo
Mitsubishi ECI-MUlti- + Turba

Nissan ECCS MPi

Nissan ECCS SPj

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan EGCS MPi

Nissan ECCS MPi + Turbo
Nissan ECCS MPi + Turbo
Missan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPj

Nissan ECCS MPi + Turbo
Missan ECCS MPi

Missan ECCS MPy

Nissan ECCS MPi

Nissan ECCS MPi

Missan ECCS MPi

Nissan CCCS MPi

Nissan ECCS SFi

Nissan ECCS MP,

Nissan ECCS SPy with Hol-wire
Nigsan ECCS SPi with Hot-wire
Nissan ECCS MPi with Hot-wire
Nissan ECCS MPi with Hot-wire
Nissan ECCS MPi with Hot-wire
Nissan ECCS SPi

Nissan ECCS SPi

Nissan ECCS MPi

Nissan ECCS MPi

Nigsan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi + Turbo
Nissan ECCS SPi

Nissan ECCS MP

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS MPi

Nissan ECCS SPi

Nissan ECCS 5P

Bosch Mono-Motronic MA3.0
Bosch Mono-Maotronic MA3 1
Bosch Mona-Jetronic A2 2
Magneti-Marell FDG6
Magneti-Marelli 1 AP
Magneti-Mareili §P

Bosch Motronic MP3.1
Bosch Matronic MP3.1
Bosch Mano-Matronic MAZ.0
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Model

10616

10618

106 1.6 MPi

205 1.1i cat

2051.1i cat

205 1.4 LC cat

2051 4i HC cat

205 1 4i

2051 8i cat

205 1.6 and AT cat
205 GT 1.9 BY cat

306 1.1i

306 1.1

306 1.4 cat

306 1.4i cat

306 1.6i cat

306 1.8i Cabrio and cat
306 2.0i Cabrio and cat
306 2.0i 16V cat
306201 GT-6

3091 1igat

308 1.4i cat

309 1.4i cat

308 1.6 cat

309 1.6i cat

309 1.6i cal

3091.9 8Y

309 1.3 168V DOHC
3091 916V DOMC
3091916V cat

309 1.9 SPi cat

405 1.4i cat

405 1 61 cat

405 1.6 cat

405 1.8i cat

405 1.6i cat

405 1.6 cal

405 1 6ical

405 1.8: cat

405 1.9 8V cat

405 1.9 Mi16 and 4x4 16Y
405 1.9 Mit6 and 4x4 16V
4051.9 M6 cat

405 1.9 W/distributor
4051.9 DIS

405 1.9 SFi cat

405 2.0 and 4x4 8BY cat
405 2.01 16V cat

405 2.0i 16V turbo cat
406 1.6i cat

406 t.8i cat

406 1.8 16V

406 2.0 168V

406 2.0 Turbo

605 2.01 cat

805 2.0 cat

805 2.0i 16V

805 2.0 turbo cat

605 2.0i turbo

505 3.01 zat

B05 301 24V DOHC cat
806 3.0i 24V V6
w0620

806 2.0 Turbo

Boxer 2.0

Engine code

TUSJPLZ (NFZ)
TUSJPAL3
TUSJ2L/Z/K (NFY)
TUTML/Z HDZ)
TUTML/Z (HDZ)
TUSMZ (KD2Z)
TUBML/Z (KDY)
TU3FM/L (KDY?)
XUSM2ZL/Z (BDY)
XUSM3L/Z (BDY)
XUSJAZ (DKZ}
TUTML/Z (HDY, HDZ)
TUTML/Z (HDY, HD2)
TUBMCL/Z (KDX)
TUSMCL/Z (KDX)
TUSJIPL/Z (NFZ)
XU7JPL/Z (LFZ)
XU10J2CL/Z (RFX)
XU10J4L/Z (RFY)
XU10J4RS
TUIML/Z (HDZ)
TUSMZ (KDZ)
TUBML/Z (KDY)
XUSMZ (BD2)
XUSM2ZL/Z (BDY)
XUSM3L/Z (BOY)
XUSJA/Z [DKZ)
XU9J4K (DEC)
XUQJ4K {DBC)
XUSJ4L/Z (DFW)
XU9M/Z (DDZ)
TUBMGL/Z (KDX)
XUSMZ (BDZ)
XUSMZ2L/Z (BDY}
XUSM3Z (RDY)
XUSM3L/Z (BDY)
XUSBJPL/Z (BF2)
XUSJPL/Z (BF2)
XU7JPLZ (LF2)
XUSJA/Z (DKZ)
XUBJ4K (D6C)
XUJ4K (D6C
XU9J4/Z (DFW)
XUSJZK (D6D)
XUSJ2K (DED)
XUSM/Z (DDZ)
XU10J2CL/Z (REX)
XU0J4/Z (RFY)
XUT0JATEL/Z (RGZ)
XUSJPL3(BFZ)
XU7JPK(LBA)
XU7JPaL
XU10J4RL
XU10J2TEL3
XU10MU/Z (RDZ)
XU10J2L7Z (RFZ)
XU10JARL/Z/L3 (RFV)
XU1DJ2TEL/Z (RGY)
XUTQJ2CTEL/Z (RGX)
ZPJL/Z (SF2Z)
ZPJ4L/Z (SKZ)
ZPJALIZ (UKZ)
XU0J2CL/Z (RFU)
XU10J2CTEL/Z (BGX)
XU10J2U (RFW)

Year

1994 to 1996
1996 to 1997
1994 to 1996
1989 to 1892
1992 to 1896
1988 to 19M
1991 to 1994
1994 o 1996
1980 to 1981
1992 to 1997
1989 to 1993
1993 to 1997
1993 to 1996
1993 to 1995
1994 to 1997
1993 to 1897
1993 to 1967
1994 to 1957
1994 te 1596
1996 to 1997
1981 10 1994
1988 to 1991
1891 to 1994
1989 to 1991
1991 to 1982
1992 to 1984
188B to 1982
1990 o 1981
1991 to 1992
1980 to 1992
1988 to 1993
1992 to 1994
1989 to 1991
1989 to 1981
1891 to 1982
1992 to 1983
1989 to 19962
1993 to 1895
1992 10 1997
1989 to 1992
1988 to 1991
1890 to 1992
19490 tg 1992
1890 to 1991
1991 to 1992
1989 to 1992
1992 to 1987
1992 to 1985
1993 to 1995
1896 to 1947
1996 to 1997
1995 to 1997
1995 to 1997
14996 to 1997
1989 to 1994
19890 to 1995
1895 to 1997
1993 to 1984
1995 to 1987
1990 to 1995
1990 to 1994
1995 te 1997
1995 to 1997
1985 to 1997
1994 to 1897

System

Bosch Motronic MP5.1
Bosch Motronic 5.2
Magneti-Marelli 8P

Bosch Mono-Jetronic A2.2
Magneti-Marelii FDGB
Bosch Mono-Jetranic AZ.2
Basch Mono-Jetronic A2.2

Bosch Mono-Motronic MA3.0

Magneti-Marelli BAGS
Magneti-Marslii FOGE
Bosch Motronic 1.3

Magneti-Marelli FDG6

Bosch Maono-Motronic MA3.0
Bosch Mona-Motronic MA3.0

Magneti-Maralli FDGE
Bosch Motronie MP5.1
Magneti-Marelli BP
Magneti-Marelli 8P
Bosch Motronic MP3.2
Magneti-Marelh AP 10
Bosch Mono-Jetromic A2.2
Bosch Mona-Jetronic A2.2
Bosch Mono-Jetronic A2.2
Magneti-Marelli BAGS
Magneti-Marelli G5
Magneti-Marelli FDGB
Bosch Motranic 1.3
Bosch Motranic 4.1
Bosch Motronic 1.3
Bosch Motronic 1.2
Fenix 18

Mono Motronic MA3.0
Magpeti-Marelli BAGS
Magneti-Marelli FOGS5
Magneti-Marelli FDGB
Magneti-Marelli FDG6
Bosch Motronic 1.3
Magneti-Marelii DCMEP13
Bosch Motronic MP5.1
Bosch Motronic 1.3
Bosch Motronic ML4.1
Bosch Motronic 1.3
Bosch Motronic 1.3
Bosch Matronic MP3.1
Bosch Matronic MP3.1
Fenix 1B
Magneti-Marelli 8P
Basch Motronic MP3.2
Magneti-Marelli AP MPj
Magneti-Marelli 8P
Magneti-Marelll 8P
Bosch Motronic MP5.1.1
Bosch Motronic MP5.1.1
Bosch Motronic MP5.1.1
Magneti-Marelli G5
Bosch Motronic MP3.1
Baosch Matronic MP5.1.1
Bosch Matronic MP3.2
Bosch Motronic MP3.2
Fenix 3B

Fenix 4

Fenix 4

Magneti-Marelli BR-22
Bosch Motronic MP3.2
Magneti-Marelli BP11
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Modet

PROTON

1.3 MPi 12V SOHC cat
1.5 MPi 12V SOHC cat
Persona 1.3 Compact 80OHC 12V
Persong 1.5 SOHC 12V
Persona 1.5 Compact SOHC 12V
Persona 1.6 SOHC 16V
Persona 1.6 Compact SOHC 16V
Perscna 1.8 12V SOHC
Persona 1.8 16V DOHC

RENAULT

5 1.4 cat

51.4 cat

51.7i cat

51.7i cat

5 1.7 cat

91721 cat

9 1.7 cat

11 1721 cat

11 1.7 cat

19 1.4i cat

19 1.4i cat

19 1.4 cat

19 1.7icat

18 1.7i cat auto

18 1.7 DOHC 18V

19 1.7 DOHC 16V cat
19 1.7 DOHC 16V cat
19 1.7i cat

19 1.7 cat

19 1.7 auto cat

19 1.8i cat ard Cabrio
1% 1.8i cat and Cabrio
19 1.8i cat and Cabrio
19 1.8i cat and Cabrlo
i@ 1.8 cat

21 1.7 cat

21 1.7i cal

211721 cal

21 2.0 12V and 4x4 cat
2120 cat

21 2.0 auto cat

21 2.0 and 4x4

21 2.0 and 4x4 autg
21 2.0 X 12V

21 2.0 turbo and 4x4 cat
21 2.0 turbo

21 2.0 turbo 4x4

21 2.2 cat

21 2.2 auto cat

2520

25 2.0 auto

25 2.0 TX 12V

25 2.0 TXi 12V auto
2520 TX 12V cat
252.2

25 2.2 auto

2522

25 2.2 auto

2522 cat

25 2.2 auto cat

25 2.5 V6 turbe

25 2.5 V6 turbo cat
25VB 2.9

Engine code

4G13-2
4G15-2
4G13-2
4315
4G15
4G92
4392
4G93
4G93

C3J700 (B/C/F407)
C3J760 (B/C/F407)
F3NG716 (B/C408)
FANG717 (B/C409)
F3N702 {C409)
FaN718(L42F/BC37F)
F3NTOB(L42E/C3TE)
F3N718{L42F/BC3TF)
F3N708 L42E/CATE)
C34710 (B/C/L532)
caJ700

E7J700 (B/C/L53A)
FaN740 (B/C/L538
FaN741 (B/C/L53B)
F7P700{8/C/L/D530}
F7P704(B/C/L/D53D)
F7P704 (X530}
F3N746 (B/C/L53F)
F3N742{B/C/L/XS3C)
F3N743 (X530)
F3P704 (X53Y)
F3P705 (X53Y)
F3P706 (X53Y)
F3P707 (X53Y)
FaP700 (X538)
F3N723 (X48F)
FAN722(B/K/L/48E)
F3N 726(L42F/BC37F)
J7R740 (B/L/X48R)
J7R746 (BA/L48C)
JTR747 (B/K/LABC)
JTR750 (B/1/K483)
J7R751 [K4B3)
J7RG754(X4BQ/Y/R)
J7R756 (L4BL}
J7R752 (L485)
J7R752 {L485)
J7T754 (B/K/L4BK)
J7T755 (B/K/LABK)
J7R722 {B29H)
J7R723 (B29H)
JTRGT20 (B262)
JTRG721 (B292)
J7R726 (B294)
J7TE706 (B29E)
J7ITG707 (B29E)
J7TI730 (B29E)
J7TK731 (B29E)
J7T732 (B29B)
J77733 (B29B)
Z7UAT02 (B295
Z7U700 (B28G)
ZTWATOD (B293)

Year

1992 tp 1997
1992 to 1997
1895 to 1897
1993 10 1897
1993 to 1997
1993 to 1997
1983 to 1097
1996 to 1997
1996 to 1997

1986 to 1990
1990 to 1997
1987 o 1991
1987 to 1391
1989 to 1992
19684 to 1989
1986 to 1989
1986 to 1989
1886 to 1989
1990 10 1992
1891 to 1992
1991 to 1995
1980 to 1992
1990 to 1992
1991 to 1993
1991 to 1995
1991 to 1895
1992 to 1993
1990 to 1882
1990 to 1992
1992 to 1996
18992 to 1895
1992 to 1995
1952 to 1995
1992 to 1996
1991 to 1995
1991 lo 1985
19B6 1o 1989
1991 to 1995
1991 to 1985
1891 to 1995
1986 to 1993
1986 to 1993
1989 to 1994
1991 to 1994
1988 to 1992
1991 to 1992
1892 to 1895
1992 to 1995
1986 to 1892
1986 to 1992
1989 to 1992
1989 to 1993
1991 10 1933
1984 to 1987
1884 to 1887
1887 to 1990
1987 to 1980
1890 to 1981
1990 te 1991
1985 to 1990
1991 to 1993
1988 to 1993

System

ECI-Multi- MPi
ECI-Muilti- MPi
ECi-Multi- SEFi
ECI-Multi- SEFi
ECI-Multi- SEFi
ECH-Multi- SEFi
ECI-Multi- SEFi
ECI-Muhi- SEFi
ECI-Muiti- SEFi

Ranix SPi
Renix SPi
Renix 3P
Henix SAi
Renix MPi
Renix SPi
Renix MPi
Renix SPi
Renix MPi
Renix SPi
Renix SPi
Bosch SPi
Renix SPi
Renix SPI
Renix MPi
Renix MPi
Renix MPi
Renix MPi
Renix MPi
Ranix MPi
Bosch SPi
Bosch SPi
Bosch SPi
Bosch SPi
Renix MPi
Reanix SPi
Renix MPi
Renix SPi
Renix MPi
Ranix MPi
Renix WP
Henix MPi
Renix MPi
Renix MPi
Renix. MPi
Renix MPi
Ranix MPi
Renix MPi
Renix MPi
Ranix MPi
Renix MPi
Renix MPi
Renix MPi
Renix MPi
Renix MPi
Renix MFi
Ranix MPi
Renix MPi
Renix MPi
Ranix MP;
Renix MPi
Renix MPi
Renix MP
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Model

25 V6 2.9 autp

25V6 2.9i auto

25V6 2.9i cat

25 V6 2.8 cat auto

Alping 2.5 GTA VB turbo

Mpine 2.5 GTA V6 turbo cat

Alpine 2.5 VB turbo cat
Chamade 1.4i cat
Chamade 1.4i cat
Chamade 1.4 cat
Chamads 1.7i cat
Chamade 1.7i autc cat
Chamade 19 1.7i cat
Chamade 19 1.7i auto cat
Chamade 1.8 cat
Clio 1.2 cat
Clio 1.2 cat
Clio 1.2
Clio 1.4 cat
Ciio 1.4 auto cat
Clie 7.4 cat
Clio 1.4 auto cat
Clio 16v/165
Clic 1.8 cat
Clio 1.8 cat

. Clio 1.8 cat
Clio 1.8i aulo
Cliv 1.8i
Clio 1.8 16¥ DORC
Clig 1.8 16V DCHC cat
Cilo Wllliams 2.0 cat
Espace 2.0i TXE and 4x4
Espacs 2.0i cat

Espace 2.2i TXE and 4x4 cat

Espace 2.2i and 4x4 cat

Espace 2.9i V6 and 4X4 cat
Espace 2.9i V6 and 4X4 cat

Extra 1.2

Extra 1.4 cat

Exira 1.4 cat

Exira 1.4 cat

Extra 1.4 cat

Express 1.2

Express 1.4 cat
Buprass 1.4 cat
Exprass 1.4 cat
Laguna 1.8i

Laguna 2.0i

Laguna 2.0I

Laguna 2.0i

Laguna 3.0i V6
Master 2.2/ cat
Megane 1.4

Megane 1.6

Megane 1.6 Coupe
Megana 2.0

Safrane 2.0i cat
Safrane 2.0 auto cat
Safrane 2.0i 12V cat
Safrane 2.0i 12V cat
Safrane 2.2i 12V cat
Safrane 2.2i 12V auto cat
Safrane 3.0 V6 cat
Safrane 3.0i V6 aulo cat

Sefrane Quadra 3.0 VA cat

Savanna 1.7i cat

Engine code

ZTW701 (B293)
Z7WT09 (8293)
ZTWT06 (B29F)
Z7TWT707 (B29F)
Z7UC730 (D507)
Z7U734 (D502)
Z7X744 (D503)
(B/C/L532)C31710
C3J700

E7J700{ B/C/LS3A)
F3N742 (X53C)
F3N743 (X53C)
F3N740

F3N741 {B/C/L53B)
FAP700

E7E700 (B/C/S5TAR)
E7F706 (B/C/S5TA/R)
GaG720 (B/C/S5TT)
E7J718 (B/C/S57T)
E7J719 (B/C/S5TT)
E74710 (B/C/S5TB/57T)
E7J714(B/C/S57B/57T)
F7P-7-22 (USBT)
F3P71D (8/C57C)
F3P714 (B/C57U)
F3P712 (C579)
F3P755

Fap758

F7P720 (C575)
F7P722 (C57D)
F7P

J7RET60 (J1186)
JTR768 (J636)
J7T770 J117)
J7T772 (J/S637)
ZTWT12 (JB38)
ZTWT13 (J638)
C3G71D

C3J760 (B/C/F4A0T)
C3J762 (F407)
E7J720 (F40V)
E7J724 (FA0U)
C3G710

C3J762 (F407)
E7J720 (F40V)
E7J724 (F40U)
F3P720 (B568)
N7Q 700/704
F3R723/722
FaR722

Z7X760 (BSEE)
J7T782 (RxxA)
E7J764 (BAOE}
K7M 702/720

K7M 702/720
F3R750

J7TR732 (B540)
J7R733 (B540)
J7R734 (B542)
J7R735 (B542)
J7T760 (B543)
J7T761 (B543)
Z7X722 {B544)
Z7X723 {B544)
2Z7X722 (B544}
F3N722 (X48E)

Year

1888 1o 1692
1982 tg 1993
1591 ta 1992
1991 10 1892
1986 to 1892
1990 to 1992
1892 to 1985
1990 to 1982
1991 to 1992
1991 to 1956
1890 to 1992
1990 to 1992
1990 to 1992
1990 to 1992
1992 to 1994
1921 to 1967
1991 10 1695
1895 10 1997
1991 to 1997
1991 to 1996
1991 to 1995
1991 to 1985
1991 to 1897
1991 1o 1997
1851 to 1994
1883 to 1996
1285 to 1997
19485 to 1997
1991 to 1992
1991 to 1996
1993 to 18985
1888 to 19M
1891 to 1596
1991 to 1992
1891 to 1987
1991 to 1997
1991 to 1997
1995 to 1997
1890 to 1995
1992 to 1995
1992 to 1985
1992 to 1997
1985 to 1997
1992 to 1995
1982 to 1995
1962 to 1997
1994 to 1997
1996 to 1997
1984 to 1997
1594 1t 1995
1584 to 1997
1991 to 1993
1996 to 1997
1986 to 1997
1986 to 1997
1996 to 1997
1993 to 1957
1993 to 1995
1953 to 1994
1993 to 1994
1993 to 1997
1993 to 1995
1993 to 1997
19983 1o 1985
1962 o 1584
1991 10 1995

System

Renix MPi

Renix MPi

Ranix MP;

Renix MPi

Renix MPj

Renix MPi

Renix MPi

Renix SPi

Renix SPi

Bosch SPi

Renix MPi

Renix MPi

Renix SPi

Renix SPi

Renix MPj

Bosch SPi

Bosch SPi
Magneti-Marelii SPi
Bosch SPi

Bosch SPi

Basch SPi

Bosch SPi
Siemens Bendix MP
Basch SPi

Bosch SPi

Renix MPi

Siemens Bendix MPi
Siemens Bendix MPi
Renix MPi

Renix MPi

Renix MPi

Renix MPi

Renix MPi

Renix MPi

Renix MPi

Renix MPi

Renix MPi
Magneti-Marelli SPi
Ranix SPi

Ranix SPi

Bosch SPi

Bosch SPi
Magneti-Marelli SPi
Renix SPi

Bosch SPi

Bosch SPi

Bosch SPi
Siemens Bendix SEFi
Siemens Bendix MPi
Renix MPi
Siemens MPi

Renix MPi

Fenix 3

Fenix &

Fenix 5

Fenix 5

Renix MPi

Renix MPi

Reanix MPi

Reanix MPi

Renix MPi

Aenix MPi

Aenix MPi

Renix MEi

Renix MPj

Renix MPi
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Model
RENAULT (Continued)

Savanna 1./ cat

Savanna 2.0 and 4x4
Savanna 2.0 and 4x4 auto
Trafic 2.2 and 4x4 cat
Twingo 13

ROVER

111 1.1 SOHC

114 1.4 SOHC

200 VI DOHC 18V

214 1.4 DOHC 16V

214 1.4 DOHC 16V cat
214 1.4 DOHC 16V cat
214 SOHC 8v

214 DOHG 16Y

216 SOHC 16V

216 SOHC 16V cat

216 SOHC 16V auto cat
216 DOHC 16v

216 DOHC 18Y auto
216 DOHC 168V cat

216 DOHC 16V

220 2.0 DOHC 16V cat
220 2.0 DOHC 16V turbo cat
220 2.0 DOHG 18Y cat
414 1 4 DOHC 168y

414 1 4 DOHC 16V cat
414 1.4 DOHC 16Y cat
414 1 4 DOHC 16V

416 SOHC 168V

416 SOHC 16V cat

416 SOHC 16V auto cat
M6 DIOHC 16V

416 DOHC 16V auto
416 DOHC 16V cat
41611 6§ S0OHC 18Y auto
416 1.6 DOHC 16

420 2.0 DOHC 16Y cat
420 2 0 DOHC 16V lurbo cat
420 2 0 DOHC 18V cat
618 SOHIC 16V

6201 SOHGC 16V

6201 S SOHC 16Y

620 2.0 DOHC 16V turbo
6231 DOHC 168V

820F 5P DORC

8205E 5P DOHC
B200S) DOHC cat

8201 2.0 DOHC 16Y cat
420 2.0 DONC 16V wrbo cat
8420 DOHC 16V

825 Sterling VB

8251 vE SOHC 24V

B2 71 V6 SOHC 24y
B271vH SOHG 24V cat
8271 W6 SOHC 24V cat
Coupe 1.6

Coupe 1.8 168V WG
Cabric 1.6

Cabrio 1 8 16Y W
Tourer 16

Tourer 1 8 16V W
Motre 1 10 SOHC cat

Engine code

F3AN723 (X48F)
J7RTS50 (K483)
J7R751 (K483}
J7T 780 (TAvxxA)
C3G (Co63)

K83

K8
18K16
KiG

K16

K16
14K8
14K16
D1BAY
D16A6
L1622
G16A%
DigZ4
D16AS
16K16
20M4 M18
20T4 716
2074718
K16

K16

K16

K16
D16A7
D16AB
D16Z22
M EAG
D624
D16A8
D186

K16
20M4 M16
2074 T16
2074 Ti6
F18A3
F20z2
F202z1
20T4T16
H23A3
20HD/M1 Be
20HD/M16e
20HD-M1B
2074
2074
2074
KVE

Ve 2.5
VG 2.7
Ve 2.7
Ve 2.7
16K16
18K16
16K18
18K16
16K16
18K16
Ka

Year

1991 1o 1995
1986 tc 1993
1986 tc 1993
1991 to 1983
1994 ic 1997

1885 to 1997
1985 to 1997
1995 to 1897
1988 to 1592
1990 to 1993
1992 to 1996
1995 to 1997
1995 to 1997
1989 to 1996
1989 1o 1986
1989 to 1996
1890 to 1994
1840 to 1994
1990 to 1994
1985 to 1997
19891 to 1994
1992 to 1996
1992 to 1996
19590 to 1993
1990 to 1993
1892 to 1997
1995 to 1997
1989 to 1986
1989 to 1996
1989 to 1996
1990 to 1994
1950 to 1994
1990 to 1994
1995 1o 1596
1995 1o 1996
1991 to 1994
1992 to 1997
1992 to 1997
1895 to 1997
1993 to 1997
1983 to 1997
1984 to 1997
1993 to 1997
1986 to 1990
1986 to 1990
1988 to 1990
1991 to 1996
1892 10 1997
1896 to 1997
1986 to 1997
1986 to 1988
1988 to 1991
1988 to 1991
1991 to 1996
1996 1o 1997
1996 to 1997
1896 to 1997
1996 to 1997
1996 to 1997
19496 to 1997
1991 1o 18394

System

Ranix SF
Renix MPI
Renix MPi
Renix MP
Magneti-Mareih 3P

Rover MEMS SP
Rover MEMS SPi
Rover MEMS MF)
Rover MEMS SP
Rover MEMS SPy
Rover MEMS MPt
Rover MEMS MPy
Rover MEMS MP}
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-FI
Honda PGM-FI
Honda PGM-FI
Honda PGM-F
Rover MEMS MPi
Raver MEMS MP)
Rover MEMS M
Rover MEMS MP1
Rover MEMS SPy
Rover MEMS SH
Rover MEMS MPY
Rover MEMS MFPt
Honda PGM-+
Honda PGM-FI
Honda PGM Fi
Honda PGM-Fi
Honda PGM-FI
Honda PGM-Fi
Honda PGM-F1
Rover MEMS MPY
Rover MEMS MBPY
Rover MEKMS MP
Rover MEMS MP
Honda PGM-FI
Honda PGM-Fi
Honda PGM-Fi
Rover MEMS MP)
Honda PGM Fi
Rover 5P 10CU
Rover 5P 10CL
Lucas MPI 11GU
Rover MEKMS MPi
Raver MEMS MPI
Rover MEMS MP)
Rover MEMS MPj
Haonda PGM-Fi
Honda PGM-F
Monda PGM Fr
Handa PGM-F
Rover MEMS MPi
Rover MEMS P
Rover MEMS MP
Rover MEMS MPY
Rover MEMS M
Raover MEMS MP1
Rover MEMS SP
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Model Engine code Year System

Metro 1.4i SOHC K8 1991 to 1992 Rover MEMS SPi

Metro 1.4i SOHC cat K8 1991 to 1994 Rover MEMS SPi

Metro 1.4i GTa DOHC 16V cat K16 1931 to 1992 Rover MEMS SPi

Metro 1.4 GTi DOHC 16V K16 1990 to 1992 Raver MEMS SPi

Metro 1.4 GTi DOHC 16V cat K16 1990 to 1993 Rover MEMS SPI

Metro 1.4 GTi DOHGC 18V cat K16 1991 o 1994 Rover MEMS MPi

MGF 1.8 DOHC 16V K16 1995 1o 1997 Rover MEMS 1.9 MPi

MGF 1.8 WC DOHC 16V K16 1995 to 1997 Rover MEMS 2J SFi

MG RVY8 OHC 16V VB 4.0 1993 to 1996 Lucas 14CUX MPi

Mini Cooper 1.3i 12A2DF75 1901 to 1996 Rover MEMS SPi

Mini Cooper 1.3i auto 12A2DF76 1991 to 1996 Rover MEMS SPi

Mini Cooper 1.3i Cabriclet 12A2EFTT 1993 to 1594 Rover MEMS SPi

Mini 1.3 12A2EKT71 1996 to 1997 Rover MEMS SPi

Mini 1.3 MPi 12A21.K70 1996 to 1997 Rover MEMS MPI

Montego 2.0 EFi cat 20HF51 1950 to 1992 Lucas MPi 11CL

Montego 2.0 EFi auto cat 20HF52 1990 to 1992 Lucas MPi 11CU

Montego 2.0 EFi 20HE36 1989 10 1992 Rover MEMS MP!

Montego 2.0 EFi auto 20HE37 1989 to 1992 Rover MEMS MPi

Sterling V6 SOHC 24V V625 1986 to 1988 Honda PGM-Fi

SAAB

900/ 18V DOHC B202i 1989 to 1980 Lucas 14CL LH-Jdstronic

900 Turbo 16V DOHC B202 25 1988 to 1990 Lucas 14CU LH-Jetronic

900 2.0 16Y DOHC cat B202 2L 1989 to 1993 Lucas 14CU LH1-Jetronic

900i 16Y DOHC cat B202i 1590 to 1993 Lucas 14CU LH-Jetronic

9005 Turbo cat B202i 1990 to 1993 Lucas 14CU LH-Jstronic

900 2.0i 16V DOHC B202i 1993 to 1997 Bosch Motronic 2.10.2

900 Turbo 168V DOHC B202i 1994 to 1997 Saab Trionic

900i 16V DOHC B206i 1994 to 1997 Bosch Motronic 2.10.2

900i 16Y DOHC B204L 1994 to 1997 Bosch Motronic 2.10.2

800 2.3i 16V DOHC B234i 1993 to 1997 Bosch Motronic 2.10.2

800 2.5i 24V DOHG B258i 1983 to 1997 Bosch Motronic 2.8.1

9000 16Y cat B202i 1988 to 1993 Bosch LH2.4-Jetronic

8000 and CD16 B202 1891 to 1863 Bosch LH2.4.2-Jetronic

9000 16V cat B202 1988 to 1993 Bosch LH2.4-Jetronic

9000 Turbo 16 B202 1991 to 1993 Bosch |LH2,.4.2-Jetronic

9000 Turbo 16 cat B202 1989 to 1963 Bosch LH2.4-Jetrenic

9000 2.0i cat B204i 1994 to 1987 Saab Trionic

8000 2.0 Yurbo cat B204S 1994 to 1957 Saab Trionic

9000 2.0 Ecopower B202S 1992 to 1993 Bosch LH2.4-Jetronic

9000 2.0 Turbe Intercooler B204L 1994 to 1997 Saab Trionic

8000i 2.3 cat B234i 1990 to 1991 Bosch LH2.4.1-Jetronic

90001 2.3 cat B234i 1991 to 1993 Bosch LH2.4.2-Jetronic

9000 2.3i cat B234i 1994 to 1997 Saab Trionic

9000 2.3 Turbo cat B234L 1994 to 1997 Saab Trionic

9000 2.3 Turbo cat B234R 1894 to 1997 Saab Trionic

8000 2.3 Turbo cat B234R 1993 Saab Trionic

9000 2.3 Turbo cat B234L 1991 to 1993 Bosch LH2.4-Jetronic/
Saab Direct tgnition

9000 2.3 Ecopower L/P Turbo B234E 1994 to 1997 Saab Trionic

8000 3.0 24V DOHC B30ai 1985 to 1987 Bosch Motronic 2.8.1

SEAT

Athambra 2.0 ADY 1996 to 1997 Simos

Cordoba 1.4i SOHC 8v ABD 1994 to 1997 Bosch Mono-Motronic

Cardoba 1.6i SOHC 8V ABU 1993 to 1997 Bosch Mono-Motronic

Cordoba 1.8i SOHC 8Y ABS 1993 to 1995 Bosch Mono-Motronic

Cordoba 1.8i 18V ADL 1994 {o 1997 VAG Digifant

Cordoba 2.0i SOHC 8V 2E 1993 to 1997 VAG Digifant

Iiza 1,051 SOHC 8v Aal) 1993 to 1997 Bosch Mono-Motronic

lhiza 1.3i US83 AAY 1993 to 1994 Bosch Mono-Motronic

Ibiza 1.4i SOHC 8V ABD 1994 to 1997 Bosch Mono-Motronic

Ibiza 1.6i SQHC 8V ABU 1993 to 1997 Bosch Mono-Motronic

lbiza 1.8i SOHC 8y ABS 1993 t0 1985 Bosch Monc-Motronic




>

0«22 Index of vehicles covered

Model

SEAT {Continued)

Ibiza 1.8i 16V

Ibiza 2.0i SOHC 8V
inca 1.4i

Inca 1.6i

Toledo 1.6i cat SOHC
Toledo 1.61 SOHC
Tolado 1.8i SOHC
Toledo 1.8i cat SOHC
Toledo 1.8i cat SOHC
Telado 1.8i SOHC 8V
Toledo 2.0

SKODA

Favorit 1.3 cat
Favorit 1.3( cat
Foreman 1.3i cat
Foreman 1.3i cat
Feficia 1.3i
Felicia 1.3t
Freaway 1.3t
Freeway 1.3i

SUBARU

1.8 Turbo Coupe 4x4

‘mpreza 1.6i SOHC 16V
Impreza 1.8i SCHC 18V
Impreza 2.0 Turboe DOMC 16V
Impreza 2.0i 16

Justy (J12) 1.2i cat

Lagacy 1.8i 30HC 18V
Legacy 2.0 SOHC 16V cat
Legacy 2.0 4 Cam Turbo DOQHC 16V
Legacy 2.2 & cat

L-Series Coupe 1.8

L-Series Turbo 4x4

SVX DOHC 24y

Vivio SOHC 8V

XT Turbo Coupe

XT Turbo Coupe

SUZUKI

Alto 1.0

Balenc 1.3

Baleno 1.6

Baleno 1.8

Cappuccine DOHG 12V
Swift 1.0i cat SOHC 8V
Swift GTi DCHC 16V
Swift SF 413 GTi DOHC
Swift SF 413 DOHC cat
Swift 1.3i DOHC 18V
Swift Cabrio DOHC cat
Swift 1.3i cat SOHC 8V
Swift SF 416i SOHC 16V
Swift SF 416i 4x4 SOHC
Swift SF 4167 4x4 cat
Vitara EFi SOHC 16V
Vitara Sport SPi SOHC
Vitara 2.0 V6

X-90 1.6

Engine code

ADL
2E

1F
1F
RP
RP
RP
ABS
2F

135B
1368
1358
136B
1358
1368
135B
1368

AY/EJ1E
AY/EJ20EN
AY/EJ20-GN
EJ22

EAB2

EAB2

EAB2
EA82

G10B
G13BB
G16B
J18A
FoA
G10A

G13B
G138
G138
G13B
G13BA
G16B
G16B
G168

G16B

Year

1994 to 1997
1992 to 1997
1995 to 1996
1995 to 1996
1991 to 1897
1994 to 1987
1981 10 1995
1991 to 1995
1891 to 1996
1984 10 1997
1991 to 1997

1992 to 1996
1994 10 1996
1992 to 1996
1994 to 1996
1995 to 1997
1995 to 1987
1992 to 1997
1995 to 1297

1986 to 1989
1993 to 1997
1983 to 1897
1294 to 1997
1996 to 1997
1932 to 1897
1991 to 1993
1881 to 1996
1991 to 1894
1989 to 1997
1988 to 1990
1985 to 1989
1992 to 1997
1992 to 1996
1985 to 1989
1989 to 1991

1997

1995 to 1987
1995 to 1997
1996 to 1997
1993 to 1996
1991 to 1897
1986 to 1989
1688 to 1982
1988 to 1992
1992 to 1985
1992 {0 1995
1992 to 1897
1889 to 1992
1988 to 1992
1985 to 1992
1991 to 1997
1994 to 1897
1995 to 19897
1896 to 1997

System

VAG Digifant

VAG Digifant

Bosch Motronic MP 9.0
Bosch Mana-Motronic
Bosch Mono-Jetronic
Basch Mono-Motronic
Bosch Mang-Jetronic
Bosch Mono-Jetronic
Bosch Mono-Motronic
Bosch Mono-Motronic
VAG Digifant

Bosch Mono-Motronic MA1.2.2
Bosch Mong-Motronic MA1.2.3
Bosch Mono-Motronic MA1.2.2
Bosch Mono-Motronic MA1.2.3
Bosch Mono-Maotronic MA1.2.2
Bosch Mono-Motronic MA1.2.3
Bosch Mono-Motronic MA1,2.2
Bosch Mono-Motronic MA1.2.3

Subaru MPFi + Turbo
Subaru MPFi
Subaru MPFi
Subaru MPFi
Subaru MPFi
Subaru MPFi
Subary SPFi
Subaru MPFi
Subaru MPFi
Subaru MPFi
Subaru MPFi
Suharu MPFi + Turbo
Subaru MPFi
Subaru MPFi
Subaru MPFi + Turbo
Subary MPFi + Turbo

Suzuki EP-MPi
Suzuki ERPI-MP§
Suzuki ERi-MPi
Suzuki EPi-MPi
Suzuki EPI-MPi
Suzuki EPI-SPI
Suzuki EPi-MPi
Suzuki ERi-MPi
Suzuki EP-MPi
Suzuki EPi-MPi
Suzuki EPi-MPi
Suzuki EPI-SPi
Suzuki EFi-SPi
Suzuki EPi-SPi
Suzuki EPI-SPi
Suzuki EPi-MPj
Suzuki EPi-SPi
Suzuki EPI-MPi
Suzuki EPi-MPi
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Model Engine code Year System
TOYOTA
Camry 2.0i GHC 38-FE 1987 to 1991 Toyota TCCS
Camry 2.0i CHC 4WD 35-FE 1988 to 1989 Toyota TCCS
Camry 2.2i 16V DCHC cat 58-FE 1991 to 1996 Toyota TCCS
Camry 2.2 16V DOHC 58-FE 1997 Toyota TCCS
Camry 2.5i V6 OHC cat 2VZ-FE 1989 to 191 Toyota TCCS
Camry 3.0i V6 24V DOHC cat 3VZ-FE 1991 to 1996 Toyota TCCS
Camry 3.0 V6 DOHC 1MZ-FE 1997 Toyota TCGCS
Carina E 1.6i 16Y DOHC 4A-FE 1992 to 1997 Toyota TCCS
Carina E 1.61 16V DOHC cat 4A-FE 1992 to 1996 Toyota TCCS
Carina E 1.8 16V DOHC TA-FE 1995 to 1997 Toyota TCCS
Carina !l 1.8i QHC 15-E 1986 to 1988 Toyota TCCS
Carina il 2.0i OHC & cat IS-FE 1988 to 1992 Toyota TOGS
Carina E 2.0 DOHC cat 38-FE 1992 to 1997 Toyota TCCS
Carina £ 2.0i DOHC cat 35-GE 1992 to 1995 Toyota TCCS
Celica 1.8i 16V DOHC 7A-FE 1995 to 1997 Toyota TCCS
Celica 2.0 16V DOHC & cat 3S8-GE 1990 te 1994 Toyota TCCS
Celica 2.0i 16V DOHC 38-GE 1994 to 1997 Toyota TCCS
Celica 2.0 18V DOHC 3S-GEL 1985 to 1990 Toyota TCCS
Celica 2.0 GT-4 turbo 16V cat 35-GTE 1988 tc 1990 Toyota TCCS
Celica 2.0 GT-4 turbo 16V cat 38-GTE 1990 o 1993 Toyota TCCS
Celica 2.2i 16V DOHC cat 55-FE 1991 to 1594 Toyota TCCS
Celica Supra 2.8i COHC cat 5M-GE 1984 to 1986 Teoyota TCCS
Corolla 1.3i OHC cat 2E-E 1980 to 1932 Toyota TCCS
Corolla 1.3i 16V DOHC cat 4E-FE 1982 {0 19397 Toyota TCCS
Corolla 1.6 GT QHC 4A-GEL 1885 to 1987 Toyota TCCS
Gorolla 1.6 GT coupe OHC 4A-GE 1984 to 1587 Toyota TCCS
Corolla 1.6 GTi OHC & cat 4A-GE 1987 to 1989 Toyota TCCS
Corolla 1.6 GTi OHC 4A-GE 1980 {0 1992 Toyota TCCS
Corolla 1.6 GTi OHC cat 4A-GE 1989 to 1992 Toyota TCCS
Corolla 1.6i and 4x4 OHC cat 4A-FE 1989 to 1992 Toyota TCCS
Corolla 1.6i 16V DOHC cat 4A-FE 1992 to 1997 Toyota TCCS
Corolla 1.8i 16V DOHC cat 7A-FE 1993 to 1995 Toyota TCCS
Hi-Ace 2.4i CHC 2RZ-E 1989 to 1994 Toyota TCCS
Hi-Ace 2.4i 4x4 OHC 2RZ-E 1989 to 1996 Toyota TCCS
Land Cruiser Colorado 5VZ-FE 1996 to 1997 Toyota TCCS
Land Cruiser 4.5 1FZ-FE 1995 to 1997 Toyota TCCS
MR2 1.6 OHC 4A-GEL 1984 to 1930 Toyota TCCS
MR2 2.0 16V DOHC GT cat 35-GE 1990 to 1997 Toyota TCCS
MR2 2.0 16V DOHC cat 3S-FE 1990 to 1984 Toyota TCCS
Pasen 1.5 5E-FE 1996 to 1997 Toyota TCCS
Picnic 2.0 16V GOHC 3S8-FE 1997 Toyota TCCS
Previa 2.4i 16V DOHC cat 2TZ-FE 1990 to 1997 Toyota TCCS
RAV 4 2.0i 16V DOHC 35-FE 1994 to 1997 Toyota TCCS
Starlet 1.3/ 12V SOHC 2E-E 1993 to 1996 Toyota TCCS
Starlet 1.3 16V COHC 4E-FE 1996 to 1997 Toyota TCCS
Supra 3.0i 24V DOHC 7M-GE 1986 to 1993 Toyota TCCS
Supra 3.0i 24V DOHC cat 7M-GE 1986 to 1993 Toyota TCCS
Supra 3.0i Turbo DOHC DIS cat 7M-GTE 1989 to 1993 Toyota DIS
Supra 3.0i Turbo DOHC DIS cat 2J2-GTE 1993 to 1984 Toyota DIS
Tarago 2.4i 16Y DOHC cat 2TZ-FE 1990 to 1997 Toyota TCCS
4-Runner 3.0i 4wd V6 SOHC 12V cat VZ-E 1991 to 1995 Toyota TCCS
VAUXHALL
Astra-F 1.4i cat C14NZ 1990 to 1936 GM-Multec CFi-he
Astra-F 1.4i cat C14SE 1991 to 1997 GM-Multec MPi
Astra-F 1.4i cat C14SE 1993 to 1994 GM-Multec MPi-DIS
Astra 1.4i cat C14NZ 1990 to 1993 GM-Multec ZE CFi
Astra-F 1.4i X14NZ 1997 GM-Multec CFi
Astra-F 1.4i 16V X14XE 1996 to 1997 GM-Multec-5 MPi
Astra-F 1.6 cat G16MNZ 1990 to 1995 GM-Multac CFi
Astra Van 1.6i cat C16NZ 1991 to 1994 GM-Multec CFi
Astra-F 1.6i cat C16SE 1992 {0 1997 GM-Multec MPi
Astra-F 1.6i X168Z 1993 to 1996 GM-Multec CFi
Astra-F 1,61 cat C16SE 1992 to 1994 GM-Multec MPi
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VAUXHALL {Continued)

Astra 1.6 cat

Astra-F 1.6i cat

Astra-F 1.6i

Astra-F 1.6i 16Y

Astra-F 1.8i cat

Astra-F 1.8{ 16V

Astra-F 1.8i 16V

Astra-F 1.8i 16V

Astra-F 2.0i 16V

Astra-F 2.0i cat

Astra-F 2.0i cat

Astra-F 2.0i cat

Astra 1.8i

Astra 1.8i

Astra-F 1.Bi 16V

Astra GTE 2.0

Astra GTE 2.0

Astra 2.01

Astra 2.0i cat

Astra 2.0i 168V DOHC
Astra 2.0i 16Y DOHC cat
Astra-F 2.0i 16 DOHC
Belmont 1.4i cat
Belmont 1.6 cat
Belmont 1.8i

Belmont 1.8i

Belmant 1.8i cat

Calibra 2.0i 16V

Cahbra 2.0i 16V

Calibra 2.Qi 30HC and 4x4 cat
Calibra 2.0t 16V dxd4 DOHC cat
Calibra 2.0i 18V 4x4 DOHC cat
Calibra 2.5i 24¥

Calibra 2.5i

Carlton 2.0

Carlton 2.0i SOHC
Carlton 2.0i SOHC cat
Carlton 2.4i CIH cat
Cariton 2.6i CiIH cat
Carlton 3.01 CIH cat
Carlton 24V DOHC 24V cat

Carfton 24V Estate DOHC 24V cat

Cavalier 1.6i cat
Cavalier 1.6i cat
Cavalier 1.6i 7 cat
Cavalier 1.6i E-Drive
Cavalier 1.6i

Cavalier 1.6t

Cavalier 1.8i cat
Cavalier 2.0

Cavalier SRi 130
Cavalier 2.0 SRi
Cavalier 2.0i SOHC
Cavalier 2.0i SRi SOHC
Cavalier 2.0i 4x4 SCHC
Cavalier 2.0i cat SCHC
Cavalier 2.0i 16Y DOHC
Cavalier 2.0 18V
Cavalier 2.0i 16V
Cavalier Turbo cat
Cavalier 2.5i 24V
Corsa 1.2 cat

Corsa 1.2i cat

Engine code

C1eNZ
C18NZ
X1687R
X16XEL
C18NZ
C18XE
C18%EL
C18XE
X20XEV
C20NE
GZ0XE
C20XE
185E
18E
X18XE
20NE
208EH
20SEH
C20NE
20XEJ
C20XE

C14NZ
C18NZ
18E
18SE
C18NZ
X20XEV
X20XEV
C20NE
C20XE
C20XE
C25XE
X25XE
20SE
208E
C20NEJ
C24NE
C2BNE
C30NE
C30SE
C30SEd
C16NZ
C16N22
E16NZ
X16xZ
C18NZ
C16NZ2
C18N2Z
20NE
205EH
20SEH
20NE
20SEH
20SEH
C20NE
20XEJ
C20XE
X20XEV
C20LET
C25xE
X125Z2
C12NZ

Year

1987 to 1993
1991 to 1995
1996 to 1997
1995 to 1997
1891 to0 1994
1995 on
1985 to 1996
1993 to 1895
1995 to 1996
1991 to 1995
1981 to 1983
1993 to 1997
1987 to 1991
1984 to 1887
1996 to 1997
1987 to 1990
1687 1o 1990
1900 to 1993
1991 to 1995
1988 to 1891
1990 to 1995
1993 on
1890 to 1993
1987 to 1993
1984 to 1987
1987 to 1691
199( to 1992
1995 to 1996
1997

1990 to 1996
1920 to 1993
1993 on
1993 to 1996
1997

1987 to 1990
1990 to 1994
1990 to 1993
1990 to 1983
1990 to 1994
19490 to 1994
1989 to 1994
1990 to 1994
1990 to 1993
1993 to 1994
1988 to 1995
1993 10 1995
1995 on
1995 on
1990 to 1995
1987 to 1988
1987 to 1988
1988 to 1990
1990 to 1993
1880 to 1993
1990 to 1993
1990 to 1993
1988 to 1991
1989 to 1985
1995

1993 to 1995
1993 to 1895
1993 to 1996
1890 to 1984

System

GM-Muitec ZE CFi
GM-Multec ZE CFi
GM-Multec CFi
GM-Multec-S
GM-hultec CFi
Simtec 56.1

Simtec 56,1

Simtec 56

Simtec 56.1

Bosch Motronic 1.5.2
Bosch Motronic 2.5
Bosch Motronic 2.8
Basch EZB1 ignition
GM-Multec ZE CFi
Simtec 56.5

Bosch Motronic ML4.1
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Matronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.5
Bosch Motronic 2.5
GM-Multec CFi
GM-Multec ZE CFi
GM-Multec ZE CFi
Bosch EZ261 ignition
GM-Multec CFi
Simtec 56.1

Simtec 56.5

Besch Motronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.8
Bosch Motronic 2.8
Bosch Motronic 2.8
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Matronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Gt-Muttec CFi
GM-Multec CFi
GM-Multec ZE CFi
GM-Multec ZE CF
GM-Multec CFi
GM-Muttec CFi
GM-Multec CFi
Bosch Motronic ML4.1
Bosch Motronic ML4.1
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Besch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.5
Simtec 56.1

Basch Motronic 2.7
Bosch Motronic 2.8
GM-Multec CFi
GM-Multec CFi
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Model

Corsa-B and Combo 1.2i
Corsa-B 1.2i E-Drive
Corsa 1.4i cat

Corsa-B 1.4i and Van
Corsa 1.4i cat

Corsa-B 1.4i and Van
Corsa-B 1.4i 168V
Corsa-B and Combo 1,41
Corsa 1.4i cat

Corsa 1.6 cat

Corsa 1.61 cat

Corsa 1.6i cat

Corsa-A 1.6i SPi cat
Corsa-B 1.6 GSi

Corsa 1.6 MPi cat
Corsa-B 1.6i

Frontera 2.0i cat SOHC
Frontera 2.0

Frontera 2.2i

Frontera 2.4i cat CIH
Kadett-E 1.4i cat
Kadett-E 1.6 cat
Kadett-E 1.8i cat
Kadett 2.0i

Kadett 2.0i

Kadett GSi 8V 2.0i SOHC
Kadett 2.0i cat SOHC
Kadett 2.0i 16V DOHC
Kadett 2.0i 16V DOHC cat
Kadett 1.6 cat

Nova 1.2i cat

Nova 1.4 cat

Nova 1.4i cat

Nova 1.6i cat

Nova 1.6i cat

Nova 1.6i cat

Nova 1.6 MPi cat
Omega-B 2.01

Omega 2.0

Omega 2.0i SOHC
Omega 2.0i SOHC cat
Omega 2.0i SOHC cat
Omega-8 2.0i 16
Omega-B 2.0i 16V
Orfiega 2.4i CIH cat
Omega 2.5i

Omega 2.6i CIH cat
Omega 3.0

Omega 3.0i CIH cat
Omega 24v DOHC cat
Omega 24V DOHC Estate cat
Senator 2.6i CIH cat
Senator 3.0i CIH cat
Senator 24Y DOHC cat
Senator 24V DOHC Estate cat
Tigra 1.4i 16V

Tigra 1.6

Vectra 1.6i cat

Vectra 1.6i cat

Vectra 1.6 & cat
Vectra-A 1.6i E-Drive
Vectra-B 1.6i

Vactra-B 1.6 168V
Vectra 1.8i cat

Engine code

C12NZ
X1287
G14NZ
C14NZ
C14SE
C14NZ
X14XE
X148Z
C14SE
C1BNZ
C1BSE
C16SE
C16NZ
C16XE
C165E
X16XE
C20NE
X20SE
X22XE
C24NE
C14NZ
C16NZ
C18NZ
20NE
20SEH
20SEH
C20NE
C20XEJ
CR0XE
C16NZ
C12NZ
C14NZ
C14SE
C16NZ
C16SE
C16SE
C16SEI
X20SE
20SE
20SE
C20NE
C20NEJ
X20XEV
X20XEV
C24NE
X25XE
C26NE
X30XE
C30NE
C30SE
C30SEJ
C26NE
C30NE
C30SE
C30SEJ
X14XE
X16XE
C16NZ
C16NZ2
E16NZ
X16XZ
X16SZR
X16XEL
C18NZ

Year

1993 to 1997
1993 to 1997
1980 to 1993
1993 to 1997
1993 to 1994
1993 to 1296
1995 to 1997
1996 io 1997
1892 to 1993
1290 to 1592
1992 to 1993
1993 to 1994
1888 to 1991
1893 to 1995
1990 to 1992
1995 to 1997
1991 to 1995
1995 to 1997
1995 to 1997
1891 to 1985
1990 to 1993
1990 to 1993
1990 to 1921
1987 to 1980
1987 to 1980
1990 to 1993
1990 to 1993
1880 to 1981
1990 to 1992
1987 to 1993
1990 to 1994
1990 to 1993
1992 to 1993
1990 to 1992
1992 to 1983
1993 to 1994
1990 to 1982
1994 to 1997
1887 to 1980
1990 to 1993
1990 to 1993
1990 to 1993
1994 to 1996
1997

1890 to 1993
1994 to 1987
1990 to 1993
1994 to 1997
1880 to 1984
1989 to 1994
1990 to 1994
1990¢ to 1983
1990 to 1994
1989 to 1994
1990 to 1992
1994 to 1987
1994 to 1997
1980 to 1983
1993 to 1994
1988 to 1995
1993 to 1995
1895 to 1997
1995 to 1997
1980 to 1994

System

GM-Multec CFi
Multec ZE CFi
GM-Multec CFi
GM-Multec ZE CFi
GM-Multac MPi
GM-Multec CFi
GM-Multec X5
GM-Multec CFi
GM-Muttec MPi
GM-Multec CFi
GM-Multec MPi
GM-Multec MPi
GM-Multec ZE CFi
GM-Multec MPi
Bosch Motronic 1.5
GM-Multec XS
Bosch Motronic 1.5
Bosch Motronic 1.5.4
Bosch Moetronic 1.5.4
Bosch Motronic 1.5
GM-Multec CFi
GM-Multec CFi
GM-Multec CFi
Bosch Motronic ML4.1
Bosch Motranic ML4.1
Bosch Motronic 1.5
Bosch Motrenic 1.5
Basch Motronic 2.5
Bosch Motronic 2.5
Multec: ZE CFi
GM-Multec CFi
GM-Multec CFi
GM-Multec MPi
GM-Multec CFi
GM-Multec MPi
GM-Multec MPt
Bosch Motronic 1.5
Bosch Motronic 1.5.4
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Simtec 56.1

Simtec 56.5

Bosch Motronic 1.5
Bosch Motranic 2.8.1
Bosch Motronic 1.5
Bosch Motronic 2.8.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
GM-Multec MPi
GM-Multec MPi
GM-Multec CFi
GM-hMultec CFi
GM-Multec ZE CFi
GM-Multec ZE CFi
GM-Multec SPi
GM-Multec-8 SEFi
GM-Multec CFi
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Model

VAUXHALL {Continued)

Vectra-B 1.8 16V
Vectra-B 2.0i 16V

Vectra 2.0i

Vectra 2.0i cat

Vectra 2.0 SORC

Vectra 2.0 and 4x4 SCHC
Vectra 2.0i SOHC cat
Vectra GSi 200016V DORHC
Vectra 2.0 16V 4x4 DORC cat
Vectra-A 2.0 16V

Vectra-A Turba cat
Vectra-A 2.51 24V

Vactra-B 2.5i vé

VOLKSWAGEN
Caddy Pick-up
Caravella 2.0 and cat
Caravelle 2.0i cat
Caravelle 2.5i
Caravelle 2.8

Corrado 1.8i (GED supercharger) cat

Corrado 2.0 16V
Corrado 2.0 8V
Corradoe VRS
Corrada 2.0i cat
Golf 1.3i cat
Golf 1.4i cat
Golf 1.4i

Golf 1.6i cat
Golf 1.6i cal
Golf 1.6i

Goif 1.6 8V

Galf 1.6 8V

Golf 1.8

Golf 1.8i cat
Golf 16V cat
Golf Syncro 2.9
Golf 1.8 cat
Goif 1.8i cat
Golf 1.8i and 4x4
Golf 1.8i cat
Golf 2.0i cat
Golf 2.0i 16V cat
Golf 2.0i

Golt 20

Galf VRE

Jetta 16V cat
Jotta 1.8i cat
Jetta 1.8i

Jetta 1.8i cat
LT2.3

Passat 1.6i cat
Passat 18V cat
Passat 1.6i
Passat 1.8 cat
Passat 1.8i and cat
Passat 1.8i
Passat 1.8i and cat
Passat 1.8 cat
Passat 1.8t cat
Passat 1.8i cat
Passat 1.8i cat
Passat 1.8
Passat 1.8i

Engine code

X1BXE
X20XEV
20SEH
C20NE
20NE
20SEH

C20XE
X20XEV
C20LET
C25XE
X25XE

ABV

Year

1995 10 1997
1985 to 1997
1987 to 1990
1991 to 1992
1990 1o 1993
1980 to 1993
1980 to 1993
1589 to 1991
1889 tg 1992
1995

1993 1o 1995
1993 to 1595
1995 to 1897

1997

1991 to 1997
1994 to 1995
1994 to 1997
1986 to 1997
1992 to 1993
1892 to 1996
1994 to 1996
1992 to 1996
1993 1o 1594
1991 10 1992
1987 to 1985
19495 to 1997
1993 to 1995
1994 to 1995
1984 1o 1995
1965 to 1597
1996 to 1997
1584 to 1992
1984 to 1992
1986 to 1992
1994 10 1997
1992 to 1997
1992 to 1994
1904 to 1997
1987 to 1992
1991 to 1985
1962 to 1997
1994 10 1987
1996 to 1597
1882 to 1996
1586 to 1992
1987 to 1992
1986 10 1992
1986 to 1992
1997

1988 to 1990
1986 to 1993
1994 to 1996
1984 1o 1988
1988 to 1991
1990 to 1991
1980 to 1991
1990 to 1992
1692 to 1994
1993 10 1994
1984 10 1985
1991 to 1993
1993 to 1994

System

Simtec 56.5

Simteg 56.5

Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motranic 1.5
Bosch Matranic 2.5
Bosch Motronic 2.5
Simtec 56.1

Basch Motronic 2.7
Bosch Motronic 2.8
Bosch Motronic 2.8.3

Magneti-Marelli 1AV

VAG Digifant

VAG Digifant

VAG Digitant

Bosch Motronic

VAG

Basch KE-Motranic 1.2
Simos

Bosch Motronic 2.9

VAG Digilant

Bosch Meno-Motronic 1.2.1
Bosch Mono-Motronic 1.2.3R
Bosch Motronic MP9.0
Bosch Mong-Motronic 1.2.3
Basch Mona-Motronic 1.3
Bosch Motronic
Magneti-Marelli 1AV

Simos 452

Bosch KE-Jetronic

Bosch KE-Jetronic

Besch KE-Jetronic

Bosch Motronic 2.9 MPi
Bosch Mono-Maotronic 1.2.3
Bosch Mono-Motronic 1.2.2
Bosch Mono-Motranic
Bosch Mona-Jetronic A2.2
VAG Digifant

VAG Digifant

Simos

Simos 45 MFJ

Bosch Motronic 2.7

Bosch KE-Jetronic

Bosch Mano-Jetronic A2.2
Bosch KE-Jstronic

Bosch KE-Jetronic

Bosch Motronic

Bosch Mono-Jetronic
Bosch KE1.2-Motronic
Bosch M2.9 Motronic
Bosch KE-Jetronic

Bosch Mono-Jetronic A2.2
Bosch Mono-Metranic 1.2.1
Bosch Mono-Maotronic 1.2.1
Bosch Mono-Matronic 1.2.1
Bosch Mono-Motronic 1.2.3
Basch Mono-Motronic 1.2.3
Bosch Mono-Motronic 1.3
Bosch Mono-Motranic 1.2.1
Bosch Mono-Motronic 1.2.1
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Model

Passat 1.8

Passat 1.8

Passat 1.8i cat

Passat 1.8] cat

Passat 2.0 and Syncro
Passat 2.0i

Passat VR6G

Passat 2.0i and 4 x 4 cat
Passat 2.0i cat

Passat 2.8 VR6G

Passat 2.9 Syncro
Pclo 1.05i cat

Polo 1.0i cat

Polo 1.05i cat

Polo 1.05i cat

Pelo 1.3i cat

Pelo 1.3 cat

Pole Classic/Caddy 1.4
Polo Classic/Caddy 1.6
Polo 1.4 8V 44kW

Polo 1.4 16V

Polo 1.6i 8V

Polo Classic 1.6 8V
Polo 1.8i cat

Santana 1.8 cat

Sharan 2.0

Sharan 2.8

Transporter 2.04 and cat
Transporter 2.5i cat
Transporter 2.5i cat
Transporter 2.8

Vento 1.4i cat

Vento 1.40

Vento 1.6 8Y

Vento 1.81 cat

Vento 1.6} cat

Vento 1.8

Vento 1.8i cat

Vento 1.81 cat

Vento 1.8 and 4x4
Vento 2.01

Vento VRE

Vento 2.01 cat

VOLVO

240 2.0i cat

24023 cat

240 2.3i cat
2402.3icat

400 1.7i SOHC

400 1.7i SOHC cat
400 1.7i SOHC 8V
400 1.7i SOHC 8V cat
400 1.8i SOHC cat
400 1.8 SOHC cat
400 2.0i SOHC 8Y cat
400 2.0i SOHC 8Y cat
440 1.6i SOHC 8V
460 1.6i SOHC 8V
740 2.0 cat

740 2.3 18V cat

740 2.3 Turbo cat

740 2.3 Turbo cat

760 2.3 Turba cat

760 2.3 Turbo cat

Engine code Year System

ABS 1991 to 1992 Bosch Mono-Motronic 1.2.1
ABS 1992 to 1494 Bosch Mono-Motronic 1.2.3
ABS 1992 to 1894 Bosch Mono-Motronic 1.2.3
ADZ 1994 to 1897 Bosch Mono-Motronic 1.2.3
ADY 1994 to 1896 Simos

AGG 1995 to 1997 Simos

AAA 1921 to 1893 Bosch Motronic M2.7/2.9
2E 1992 to 1994 VAG Digifant

ABF 1994 to 1895 VAG Digifant

AAA 1993 to 1996 Bosch Motronic M2.7/2.9
ABY 1994 {0 1996 Bosch Motronic M2.2

AAK 1988 10 1890 Bosch Mono-Jetronic A2.2
AEV 1994 to 1997 Bosch Mono-Motronic 1.2.3
AAL 1950 to 1993 Bosch Mono-Motronic 1.2.1
AAU 19923 to 1994 Bosch Mono-Motronic 1.2.3
AAY 1921 to 1894 Bosch Mono-Motronic 1.2.3
ADX 1994 to 1995 Bosch Mono-Motronic 1.3
AEX 1996 to 1997 Besch Motronic MP2.0 MPi
1F 1996 to 1997 Bosch Mono-Matronic

AEX 1995 to 1897 Bosch Matronic MP9.0
AFH 1996 to 1997 Magneti-Marslli 1AV

AEE 1995 to 1997 Magneti-Marelli 1AV

AFT 1996 to 1997 Simos MPi

AEA 1994 to 1996 Basch Mono-Motronic 1.3
JN 1984 to 1988 Bosch KE-Jetronic

ADY 1995 to 1997 Simos

AAA 1995 to 1997 Bosch Motronic 3.8.1

AAC 1991 to 1997 VAG Digifant

AAF 1991 to 1995 VAG Digifant

ACU 1994 to 1997 VAG Digifant

AES 1996 to 1997 Bosch Motronic

ABD 1992 to 1995 Bosch Mono-Motronic 1.2.3R
AEX 1995 to 1997 Bosch Matronic MPZ.0

AEE 1995 to 1997 Magneti-Marelli 1AV

ABU 1993 to 1994 Bosch Mono-Motronic 1.2.3
AEA 1994 o 1895 Bosch Mano-Motronic 1.3
AEK 1994 to 1895 Bosch Motronic

AAM 1992 to 1897 Bosch Mono-Motronic 1.2.3
ABS 1992 to 1994 Bosch Mono-Motronic 1.2.2
ADZ 1994 to 1997 Bosch Mono-Motronic

ADY 1994 ta 1897 Simos

AL 1992 to 1997 Bosch Motronic 2.7/2.9

2E 1992 to 1994 WAG Digifant

B200OF 1991 to 1993 Bosch LH2.4-Jetronic
B230F 1984 to 1991 Bosch LH2.4-Jetronic
B230F 1989 to 1993 Bosch LH2.4-Jetranic
B230FD 1993 to 1994 Bosch LH2.4-Jetronic
B18ED-104 1986 to 1980 Fenix 1 or 3.2

B18ES-105 1986 to 1930 Fenix 1 or 3.2

B18EP-115 1990 to 1934 Fenix 3B

B18FP-115 1990 to 1935 Fenix 3B

B18U-103 1992 to 1997 Fenix 3BF SPi

B18U-103 1986 to 1997 Fanix 3BF SPi
B20F-116/118 1993 to 1996 Fenix 3B MPi
B20F-208/2082 1984 to 1997 Fenix 3B MPi

B16F-109 1981 {0 1997 Fenix 3B MPi

B16F-109 1991 to 1997 Fenix 38 MPi

B200F 1990 to 1992 Bosch LH2.4-Jetronic
B234F 1989 to 1991 Bosch LH2 .4-Jetronic
B230FT 1985 to 1989 Bosch LH2 4-Jetronic
B230FT 1990 to 1992 Bosch LH2 4-Jetronic
B230FT 1985 to 1989 Bosch LH2.4-Jetronic

B230FT 1990 to 1991 Bosch LH2.4-Jetronic



se28 INdex of vehicles covered

Model Engine code Yaar System

VOLVO (Continued)

B850 2.0i 20v B5204S 1992 to 1997 Bosch LH3.2-Jetronic

850 2.5i 20v B52548 1992 to 1997 Bosch LH3.2-Jatronic

850 2.0 20V Turbo B5204T 1994 to 1997 Bosch Motronic M4.3 SEFI
850 TS DOHC 20v B5234T 1994 10 1997 Bosch Motronic M4.3 SEF)
850 T-5R B5234T-5 1994 1o 1997 Bosch Motronic M4.3 SEFI
850R B5234T-5 1994 to 1997 Bosch Motronic M4.3 SEFI
850 2.0i 10V SOHC B52028 1995 to 1997 Fenix 5.2 SEFI

850 2.5i 10V SOHC B52525 1893 to 1997 Fenix 5.2 SEFI

900 2.3 LPT Turbo B230FK 1995 to 1997 Bosch LH2.4-Jetronic

940 2.0 cat B200F 1990 to 1996 Basch LH2.4-Jatronic

940 2.3i B230F 1992 to 1994 Bosch LH2.4-Jetranic

940 2.0i Turba cat B20OFT 1990 to 1996 Bosch LH2.4-Jetronic



Chapter 1
Introduction to Self-Diagnosis

1e1
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Limited Operating Strategy {LOS) - “limp-home” mode

effective operation of vehicutar engines was
accepted and argued by the California Air
Resources Board {CARB). By 1968 regulations

were introduced in California by Catifornian
State Govemment under the “Clagan Air Act” to
restrict pollutant emissions for passenger cars.

The objective of the Self-Diagnosis {SD)

function (scmetimes termed On-Board
Diagnosis or OBD) is to minimise pollutant
emissions for motor vehicles. Self-diagnoesis is
the basis for controlling engine performance
in ordar to provide the most effective
conditions for efficient operation.

Haynes Engine Management
Techbook

A general knowledge of engine
management system (EMS) operation and of
the chemical sequences of combustion for
intarmal combustion engines will help explain
why and how SD has become such an
important part of the modern vehicle. Refer to
the companion volume “Automotive Engine
Management and Fuel injection Systems
Manual” (Book No 3344, available from the
pubiishers of this title) for a description of the
operation of the modern EMS.

The chemical seguence of
combustion

Fuels for spark ignition and diesel engines .
consist of various hydrocarbon compounds, Air
which combine with the oxygen of the intake Oxygen
air. Nitrogen and other residual gases also 0,
combing during the combustion process. With
perfect combustion, no toxic substances
would be produced. Under actuai operating
conditions, non-toxic exhaust gases such as
nitrogen (N,), water vapour (H,0) and carbon
dioxide (CO,) join the toxic products of
incormnplete combustmn Toxic substances in
axhaust gases include carbon monoxide {CO},
partially-unburnt hydrocarbons (HC), nitrogen
oxides, sulphur dioxide (SO,), lead
compounds and soot {see illustrations 1.1
and 1.2). The high concentration of pollutants
resulting from vehicle amiasions are known to
be causing health problems, notably
respiratery  illnesses, and also have
environmentaily-damaging effects.

Fuel
Hydrocarbons
HC

Fuel

Hydrocarbons
HC

Perfect
cambustion

Incomplete
combustion

Carbon

Dioxide
CO»2

Hydrocarbons )
HC

/ (E:arbun Monomde)
_' C Oxygen )

A Carbon Dioxide >

N6

Water >
HaO
Oxides of Nitrogen
NO;

Heseso

The idea that toxic emissions should be
reduced while maintaining or improving the

1.1 Combustion chart
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/—Nitrogen 723

Pollutants 1-0

Water Vapour 12-7

Argon and

Residual 1-0

Carbon
Oxygen 0-7 Dioxide 123

J

1.2 Pallutant chart showing the percentage of toxic emissions in

1.0% of exthaust gas

Control functions, monitoring
and dilagnostic communication

By 1978 the first Engine Management
Systems were devseloped, first appearing as
the Bosch Motronic which was fitted to the
BMW 732i. Engine management serves the
purpose of enabling the angine components
to cperate effectively by means of an
Electronic Cantrol Module {ECM) which
controls, monitorg and in some cases adapts
to ensure that the most efficient levels af
engine operation can be expected.

The EMS soon evolved to include a Self-
Diagnosis {50} function which not only
controls and monitors components of the
engine system but alsc enables the driver or
technician to identify faults that are otherwise
difficult to detect. This was achieved by the
invention and application of a data
communication sysiem, and the introduction
of a computerised memary into the ECM.
Faults could then be stored in ECM memory
and retrieved at a later time. On some modeis,
a self-diagnostic warning light iluminates to
give warning of a fault, or the light can he
used to display the stored faults as a series of
flashes. A 1981 Cadillac was the first vehicle
to which an ECM with self-diagnosis was
fitted, and the system was Bendix Digital.

Since the early 1980s, the evolution of the
EMS has been relatively guick, and most
vehicle manufacturers now equip their
vehicles with an EMS that only bears some
small resembtance to the early systerns. Not
only are the most recent Engine Management
Systemns almost universally fitted with a self-
diagnosis capability, but many automatic
transmigsions, anti-lock braking systermns
{ABS) and supplernentary restraint sysiems
(SRS, typically airbags) controlled by ECMs
nave self-diagnosis. An adaptive capability
has been introduced so that component
operation is continually monitored and
adjusted for optimum performance.

A brief definition of
Seif-Diagnosis (SD)

The Self-Diagnosis tunction checks the
signals from the ECM circuits against a set of
control parameters. If a signal does not lie
within the bounds of the control parametars,
an internal fault is stored in ECM memory. The
storad faults are represented in the main by
codes termed "Fault Cedes”. When the fault
codes ars retrieved from the ECM they
become an invaluable aid to diagnosis.

Standardisation of
On-Board Diagnosis (OBD)

On-board Diagnosis established three
essential criteria for manufacturers and
vaehicla technicians/engineers to ensure that
vehicles contorm fraom model year 1988. First,
vehicles must be equipped with an electronic
5D system. Second, any faults {(malfunctions)
relevant to exhaust emissions must be
displayed by means of an 80 warning light
installed on tha instrument panel. Third, the
fault must be recorded in ECM faull memory,
and may be retrievable with the aid of a Fault
Cods Reader (FCR), or via Flash Codes,

From 19288 to 1991 ths International
Standards Organisation drafted and updated
150 9141 to 1S09141-2, which attempts to
standardise:

The S0 piug connaction.

The diagnostic equipment and its range of
diagnoses.

The contents of the protocols.

Tha extent of dafa to be exchanged,

These were based on the regulations for
America. Howaver, these agreed requirements
are now being adopted by European govem-
merts and govermnments of all five continents
in consultation with vehicle manufacturers.

More requirements were laid down by a
second regulation, OBD lI, which was applied
fram model year 1994, Diessl engines were
also subject to the OBOD requirements as of
model year 1996, The additional requiraments
arg as follows:

1.3 18-pin SeH-Dlagnosis connector

Additional filashing function of the 5D
warning fight.

Monitonng of functions and components,
not only for defects, but also for ensuring
adherence fo emission values.

In addition to storing faults as a digital
code, the operating conditions are afso
stored in the so-called "Freeze Frame”.
The contents of the fauft memory must be
capabie of being retrieved by a Fault
Code Reader instead of Flash Codes.
Note: Systems designed to OBD Il are
equipped with a 16-pin SI connector
{saa illustration 1.3).

The monitoring function of engmne
management systems has also been
extended and regulated. OBD i calls for the
continuous monitoring of the fallowing
componants and araas:

Combustion.

Catalytic converter,

Oxygen sensor.

Secondary air system.

Fusf evaporation system.

Exhaust-gas recirculation (EGR) system,

Diesel engines are subject to the same
regulations and abjectives. but cbviously
diffarent compenents, such as glow plugs, are
monitored to interact with the relevant
technology amployed on each system.

The ISO, the SAE and a plethora of
transport and environmentally-concerned nen-
governmental organisations have argued for
further and ceonsistent regulations. The US
“Clean Air Agts” bave adopied the CARB
standards as a minimum level of protection for
putlic health and well-baing; similar legislation
has been brought into being by many logal and
national governments since 1968. The
introduction of catalytic converters, fuel
injection systems, the increased use of vehicle
diegel engines and of unleaded petrol engines
during the past 30 years, has made further
positive contributions to  reducing the
probiems which arise with pollutant emissions.
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European On-Board Diagnosis
{EOBD)

European vehicle manufacturers await the
intreduction of a Eurppean On-Board
Oiagnosis (EOBD) definition, which will
strengthen tha ISO 914 1-CARB definition, and
that Is expected to be introduced by the 2000
millennium. A Europe-wide working party is in
sxistence ta determine the details of the
ECBD standards. EOBD is likely to incluce
many of the OBD Il conditions, but additional
measures are also being considered.

Seif-Diagnosis function

The Self-Diagrnosis  (SD)  function
{someilimes termed Cn-Board Diagngsis or
CBD} of the modern Engine Manageament
System ¢ontinually examines the signal values
from the various angine senscors and
actuators. The signals are then compared with
pre-programmed control parameters. The
control pararmaters may vary from system ta
system, and could include upper and lower
measurement values, a specific number of
erronacus signals within a pre-determined
tme period, implausible signals, signals
outside of adaptive limits, and cther
parameiers determined by the system
designar or vehicle manufacturer. If the signal
value is outside of the conirol parameters (for
sxample a short-circuit or an cpen-circuit), the
ECM determines that a fauit is present, and
stores a code in ECM fault memory.

Early SD systams wers capable of
ganerating and storing no more than a handful
of codes. However, 10 years on, many of the
more agvanced systers can generata 100 or
more codes, and this may sharply increase
over the next decade as engine management
becomes capable of dlagnasing many more
fault conditions,

For example. in one SD system, a simple
code may ba generated to cover all possible
fault conditions that could affect a particular
circuit. in another SD system, several codes
may be generated 1o cover various fault
conditions, and this could pinpeint the reason
for the tault in that particular sensor. If we use
the Coclant Temperature Sensor {CTS} cireuit
a8 an axample, the first code may be
gonerated as a general CTS tauit, Other codes
may be generated to indicate an open or
short-circuit. In addition, codes that indicate a
weak or a rich mixture condition may be
generated as a cansequence of this particular
componaert failure. Where the ECGM practises
adaptive control around the jdeal mixture
ratio, a fault may cause the adaptive limits 1o
be exceaded, and even more codes may ke
raised, However. on determination of such a
fault, the EMS will certainly move into LOS or
“limp-home™ mode - this will reduce the

mixture problems and the prebable number of
different codes that could be generated.

As the EMS evolves, many more
components will be controlled and monitored
by the ECM, and the SD function will certainly
extend to cover these additional components.
This bock is mainly concerned with testing
areas that relate to the engine, although all
codes generatad by anciillary systems such as
the air conditioning and automatic
transmission will be listed in the Fault Gode
tables appearing in each Chapter.

Limitations to Self-Diagnosis

There are some limitations to Self-
Diagnosis, and some sensor faults may not
necessarily cause a code tc be stored. Faults
in components for which a code is not
available or for conditions not covered by the
diagnostic software will rot be stored. This
also means that mechanical problems and
secondary ignition circuit {HT} faults are not
directly covered by the SD system. Howaver,
side-eflecis from, for example, a vacuum leak
or faulty exhaust valve will create mixture and
idle preblems, which may cause appropriate
codes to be stored. The trick then is to relate
the fault code to the engine condition - engine
chacks may be nacessary to aid diagnosis in
this respect.

In addition, a fault code generally only
points to a faulty circuit, For example, a code
indicating a CTS fault may be caused by a
faulty coolant temperatura sensor, a wiring
fault or a corraded connector.

Some vehicle systems are capabile of storing
faults that occur intermittently - others are not.
In somg instances, a fault code may be lost the
momaent that the ignition is switched off; care
should be taken when retrieving codes or
investigating faults in this kind of system.

The smart technician will use the faull code
as a starting paint, and as such, it can quickly
point him in the right direction. On the other
hand, ahsence of a coda may not always be
indicativa of a fault-free system, and care
shouid be exercised during diagnosis.

Spurious signal

Faulty HT signals or faulty electrical
components can create Radio Frequency

Interference {RFI) that may disrupt the EMS or
cause spuricus (erronecus) codes to be
generated. A disrupted EMS may result in
erratic ECM oparation.

Limited range or out-of-range sensors

If the sensor remains within its design
parameters, even if the paramaters are incorrect
for cartain operating conditions, a fault code will
not be stored. For example, a faulty coolant
tempevrature sensor will cause a fault code to be
generated if it is open-circuit or shorted to
earth. However, if the sensor resistance does
not change during a temperature change, a
code may not be genarated, although the
engine will indeed run badly at some
temperatures. The majority of cument 5D
systems would not recognise a fault in this
instance because the signal wouid remain
within the conirel parametsrs. The next
paragraph describes possible methods of
overcoming this particular problem.

implausible signals

The software in some newer systems is
becoming more sophisticated, and may check
for @ change in voltage or curent over a period
of time. If the signal output does not change as
expectad, a fault witl be stored. Alsg, earlier
systems would generate a fault code if a
particular circuit was cutside of the control
paramsters without referance to other data or
circuits. More modern systems may consider
the output from several compeonents, and
relate ong signal to another. A fault code may
be generated based upon the plausibility of the
signal when related to a number of other
signals. For instanca, if the engine speed (RPM)
i3 increasing, the throttle position sansor (TPS)
indicates a wide-opan throttle, yet the airflow
sensar (AFS) does not indicate an increass in
airflow, the AFS signal could be considered
implausible and a code would be generated.

SD warning light

Many vehicles are equipped with an SD
waming light, usually located in the instrument
pane! on the facia {see Mustrations 1.4 to
1.6). Altemnatively, an LED may be set inta the
casing of the ECM. Once the ignition is tumed
on, the warning light or LED will illuminate.

H2DE50

_1 .4 A typical SD warning light located in the inatrument panal
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1.5 A second typical SD warning light
located in the instrument panel

This serves as a check thal the light circuil is
functional. After the engine has started, the
light should extinguish and remain off so long
as the SD sysiem does not detect a fault. If
the ECM determines that a detectable fault is
present, the warning light is turnad on. The
light remains turned on unlil the detectable
fault is no longer prasent. If the fault clears,
the light will usually turn off, allthough the
code itself may remain stored until the ECM
fault memory is cleared. A fault in some
systems may be classified as a minor fault
and although the ECI will log the presence of
the fault, the light may not be turned on.

Nat all vehicies utilise a warning light;
systems without one will reguire interrogation
by & FCR or Flash Code display by manual
means to detenmine whether a fault 1s stored
or not.

Fast and slow codes

Codes tranzmitted by an ECM may be
designated as “siopw codes” or “fast codes”.
Slow codes are faull codes which are emitted
slowly enough to be displayed on an LED or
on a facia-mounted warning light. Fast codes
are digital fault codes that are too fast to be
displayed on the LEC or on the warning light.
A digital FCR instrument is required for
capturing fast codes.

H29692

1.6 Typical appearance for a
5D warning light

Other SD functions

To a large degree. the format ard type of
data to be output is determined by the vehicle
manufacturer (VM}. The function of the FCR or
manual code extraction routine is to initiate
the VM’'s program and to make the best of
what is actually available. In other words, if
the VM does not make certain information
available, then it is not possible to access
such information through the serial port.

In addition to code retrieval and code
clearing, a number of other functions are aften
available through SO, as listed below:

Code retrieval.

Code clearing.

Actuator ant? componernt testing.
Service adjustments.

ECM coding.

Obtaining Datastream.

Flight recorder function.

Note: Not all of the above functions are
avaifable in alt systems, and an FCR will
be necessary for many of the more
advanced functions,

Fault code retrieval

Fault codas can be ratrieved from the ECM
via an SD output termipal {(sometimes known
as a Seral Port), by connecting a suitable
Fauit Code Reader or by triggering a manual

1 second flashes Short pause
1L . between
. flashes
1.5 second pause |
between codes L

(Example of codes 12 and 23}

H29633

1.7 Representation of typical 2-digit flash codes as displayed on_an SD waming light or
LED. The duration of the flashes are the same for units and tens.

retneval routine. Although manual code
retrieving (described below) is possibie in

most early systemg, the practice is dying out;

most modern systems allow retrieval via an

FCR alone.

FCR or Scanner ?

The professional tool used for retrieving
codes from SD systems on motor vehicles in
the UK is termed a Fault Code Reader.
Howewver ancther term sometimes used 15
“Scanner”. The “Scanner” term orginated in
the USA, and defines a tool that “scans” data,
as distinct from a toal whose sole function is
to “refrieve” data. Realistically. the terms can
be used interchangeably 10 describe code-
retrieving eguipment. Genarally, we will use
the term FGR to describe the code-reading
equpment covered by this book.

Manual fault code
retrieval (“Flash Codes”)

Some of the early SD sysiems allowed
manual code retrisval. Athaugh quite useful as
a “"quick-and-dirty” method of accessing
codes  without sophisticated  equipment,
rnanual code retrieval is mited, stow and
prona to error. In addition, it is not possible to
retrieva codes that are transmitted at 1he high
transfer rates seen in modemn syslems.
Typically, manual code refrieval is initiated by
using a jumper lead to bndge cerfain terminals
in the SD connector. The codes are then
displayed by the flashing of the instrument
panel warmning fight, or on the LED set into tha
ECM casing {where these components are
fitted). Codes obtained in this fashion are often
tenned “Flash Codes” (see illustrations 1.7 to
1.8). By counting the flashes or meter sweeps
and referring to the Fault Code table in each
Chapter, faults can thus be deternined. Where
an SD light or LED is not fitted, an LED diode
or a voltmeter {see Warning No 5 in the
Referance Section at the and of this boak)
can be used in some systems.

Fauit code clearing

There are a number of methods used by the
vehicle manufacturers to clear fault memory
over the years. Mid-1980s systems did not
ratain codes, and were automatically cleared
once the ignition was turned off. Soon the
ECM fault memory was provided with a
permanent battery voltage that allowed codes
and other data to be retained after the ignrtion
was turmned off. Codes generaled by these
systems are nermally cleared with an FCR
{preferred rmisthod), although a manual routine
is often possible. Removing a battery lead or
the ECM multi-plug may also clear the codes
fram rmemory. Some of the latest types of
systems utlise non-volatile memory. Non-
velatile memaory retains data even afler the
battery has been disconnacted, and code
clearing must be effected with the aid of an
FCR {see illusiration 1.10}.

Note: Cades shoutld always be cleared after
componertt tests or after repairs involving the
removal of an EMS cornponent.
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Clearing codes manually

It iz often possible to clear fault codes by
intiating & manual routine simelar to that used
to retrieve flash codes.

Actuator and component testing

The FCR can be used to test the wiring and
components 10 certain actuator circuits. For
example, the idle speed control valve (ISCV)
circuit could be enerqised. If the valve
actuates, this proves the integrity of that
circuit. Depending on the system (it is not
possible to test a particular actuator unless the
routine has been designed into the SD
system), possible circuits include the fuel
nectors, relays, 1SCY, and emission actuators
amongst others. It may also be possible to test
the sighals from certain sensors. A commaon
test 1s to check the signal from the throttle
posibon sensor (TPS) as the throttle 1s moved
fram the closed to the fully-open position and
then returned to the closed position. A fault will
be registered If the potentiometer track s
deemed to be defective.

Manual sensor testing and
companent actuation

Component actuation is normally the
province of the FCR. However, in a very few
systems, manual actuation and component
testing is possible. Where appropriate, these
routines will be described in the relevant
Chapter.

Service adjustments

In most modern engines. any kind of
adjustment to the 1dle mixture ar ignition
tming 1s not possible. However, some older
systems are denied external adjustment, and
an FCR is essential if certain adjustments are
to be effected. Examples include some Ford
vehicles with EEC IV, the Rover 800 SPi, and
maore recent Rover vehicles with MEMS. All of
these vehicles require an FCR for various
adjustments including ignition timing and/or
idle mixture adjustment.

ECM coding

In some systems, an FCR may be used to
code the control unit for certain applications.
This function is normally reserved for the
yehicle manufacturar’s main agent, and allows
a smaller range of control modules to be buit
for a large number of different applications.
Codmg the control urit would match the ECM
to a particular vehicle.

Obiaining Datastream

Datastream information 1s live data from the
varnous sensors and actuators that can be
displayed on the FCR screen. This function is
particuiarly useful for rapid testing of suspect
sensors and actuators Dynamic tests could
be performed and the sensor response
recorded. Where a component seems faulty,
but a code ts not generated, Datastream could
be viewed over a range of engine speeds and
temperatures. For example, the coolant
temperature sensor signal could be viewed

1.5 second ﬂashes

Multiples of 10 indicated by

Lnits indicated
by 1.0 second

between codes

1.5 second pause

=
il

(Example of codes 12 and 32)

=
il
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1.8 Representation of typical 2-digit flash codes as displayed on an SD warning light or
LED. The flash duration is onger for the multiples of ten, and shorter for the single units

1 second flashes

1.5 second pause
between codes

0.5 second pauses

W

|
§

A

W]

(Example of code 1223)

1.9 Representation of typical 4-digit flash codes as displayed on an SD warning
light or LED

with the engine cold, and closely monitored as
the engine 15 warmed up. 4ny irregulardies In
the signal should be ohvious during the course
of the time taken to warm the engine.

Although signals  from the various
components can be viewed by connecting an
oscitloscope or digital multi-meter (DMM) to
the refevant circuit, it is often quicker and
more convenient to view the system data on
the screen of the FCR. This function is onily
available with the aid of a FCR, and manual
display of Datastream is not possible. Some
FCRs can be connected to a standard
personal computer {FC) and the data from ali
monitored components could be displayed
simultanecusly upon the screen. This
overcomes the problem of displaying data
from a small number of components on a
small FCR screen. As dynamic tests are
initiated. the response frorn each componsnt
could be more easily ohserved. In addition,
with the aid of suitable software, the PC could
chart and record gach signal as various tests
are performed. All of the signals (or a
selection) could then be played back and
reviewed at some later stage.

- a0
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p———

|
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1.10 A comimon proprietary
Fault Code Reader
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Flight recorder function

A facility that is available in some FCRs
and/or SD systems is ihalt of a “flight
recorder” mode - more usually called a
“snapshot” or “playback™ function. Where a
fault is intermittent or difficult to diagnose, the
condition of the various components can be
determined from the signal output at the
moment of fault occcurrence, and this could
lead to a solution.

The FCR must be attached to the SD
connector, and the vehicle taken for a road test.
The snapshot function is usually initiated at an
early stage in the run. Data will be gathered and
recorded during the running period. However,
since the memory capacity of the ECM or FCR
is limited, data will only be retained for a short
period. When the fault ocours, it iIs necessary to
hit a button, then a pre-determined number of
records before the occurrence and after will be
stored. Back in the workshop, the data {usually
presented as Datastream) can be played back
one samplg at a time, and frozen for evaluation
where required. Reviewing all of the data from
each senscr and actuator may then lead to the
solution. However, not all SD systems or even
all FCRs are capable of this function.

3 Limited Operating Strate
(L“gs) “timp-h::mmy

The majority of modern SD systems also
have a Limited Operating Strategy {LOS) -
otherwise known as “limp-home” mode. This
means that in the event of a fault in certain
sensor circuits {and usually where a faukt code
has been generated, although not all codes will
initiate LOS}, the ECM will automatically enter
LOS and refer to a programmed default value
rather than the sensor signal. This enables the
vehicle 1o be safely driven to a workshop/
garage for repair or testing. Once the fault has
cleared, the ECM will revert to normal
operation.

LOS is a safety system, which allows the
engine to operate at a reduced efficiency
level. Some LOS systems are so smart, the
driver may be unaware that a fault has
occurred unless the warning light is
illuminated (if fitted).

Since the substituted values is often that of
a hot or sami-het engine, celd starting and
running during the warm-up pericd may be
less than satisfactory. Also, failure of a major
sensor, such as the airflow sensor or the MAP
sengor, may cause the ECM to restrict engine
perfarmance. Far example, if @ Ford EEC IV
system detects a major fault within the ECM,
the engine will run with the timing set to 10°
{no timing advance) and the fusl pump will run
continuously.

In sorme systems, failure of a coolant or air
temperature sensor (CTS or ATS) will cause
the ECM to use the other component as a
default. For exampie, if the CTS failed, the
ECM would use the ATS valug. In addition, the

default value might be used when the engine is
cold and then switched to a value that is close
to that of a hot engine after the enging has run
for 10 minutes. Unless the SO warning light
comes on, it would thus be very difficult to
recognise that a fault had actually occurred.

4 Adaptive contiol function

in many modern engine management
systems, the ECM is adaptive to changing
engine operating characteristics. Where the
ECM software is adaptive, the data is
constantly monitored from various engine
functiens, and the data is stored in memery so
that over a fairly long monitoring period, signai
averages can be built.

During normal enging operation, the ECM
refers to several three-dimensional maps for
timing, fuel injection, idle spesd etc.
Depending upon the changing signals from
the varicus sensors (ATS, CTS, AFS or MAP,
TPS, etc), the ECM constantly corrects the
final output signals to the varicus actuators.
By adopting the stored adaptive values as a
carrection to the basic map, the ECM is able
to adapt much more quickly to almost any
changed operating circumstances.

As the engine or its components wear or
even if certain faults develop, the changed
signals are added to the stored adaptive
memory, and the signal averages gradually
change. The ECM continualty reacts to the
adaptive memery and socon adapts to the
changed conditicns. If the adaplive value
exceeds the control parameters, a fault code
may bea generated.

Adaptive control is applied typically to the
following areas, and adaptation and
correction of the various maps usually occurs
during idle or part-lcad engine cperation:

Idile operation.

Mixture adjustment.

Knock control.

Carbon fiiter solencid valve {CFSV)
operation.

Exhaust gas recirculation (EGR).

When the adaptive map is used in
conjunction with the oxygen sensor (05} in a
catalytic converter system, the ECM is able to
respond much more quickly and retain tighter
control over the changlng gases in the exhaust
system. During closed-loop operation, the
basic inection value ls determined by the
values stored in the map for a specific rpm and
load. If the basic injection value causes exhaust
emissions outside of the Lambda value (0.98 to
1.02 air-fuel ratio) the mixture would be too rich
or too lean, and the OS5 would signal the EGM
which in turn will correct the mixture. However,
this response takes a little time, and so the
ECM learns a correction value and adds this
“adaptive” value to the basic map. From now
on, under most operating conditions, the
emissions will be very close to Lambda and so,
after reference to the OS5 signal and adaptive

map, the ECM will only need to make small :
corrections to keep it that way. t

Al idle speed, the systermn will settle down tg ,
idle at the best speed for each individual %
application. Operation of the GFSV introduces
a combustible mixture to the engine that is !
compensated for by the fuel evaporation |
adaptive carrection values after detection by :
the OS. '

Adaplive vaiues are leamt by the ECM aver |
a pericd of time, and {end to be averaged over |
a great number of samples. This means thati :
the change in operating conditions is gradual, |
the adaptation will also be gradual. However, ;
if a sudden and dramatic change occurs. the |
adaptive function may take some time to ;
readapt to the changed conditions. The |
change in circumstances can occur when a .
fault occurs in the system. or even after a -
system component has been changed.

When one or more system components
have baen renewed, the ECM will need to
relearn the new values, and this can
sometimes create operating problems unfil
the ECM has completed the process. This can
create a temperary vehicle driveability fault
that could certainly occur after proper repairs
hava bgen made to some part of the system.
The driveability faull shouwld gradually become
less prominent as the EM5 adapts.

For example, an injector may be leaking and
the ECM will adapt to provide a leaner mixture.
Once the faulty injecior has been renewed or
cleaned, the adaptation will err towards lean,
and the engine may be hesitant until the ECM
adapts to the correct mixture. In some systems.
it is possible to use an FCR 1o resel the ECM
adaptive memory to the criginal default value
after a component has been renewed.

Most adaptive systems will lose their
seftings if the battery is disconnected. Orce
the battery is reconnecied and the engine is
restarted, the system will need to go through
a relearning curve. This usually occurs fairly
quickly, although idle quality may be poor until
the adaptive process is completed,.

Not all systems are affected by battery
disconnection. Rover MEMS is an exampls of
a system that uses non-volatile memory to
retain adaptive settings when the battery is
disconnected.

Rogue adaptive function

The danger with an adaptive function is that
sometimes an erronecus signal may be
adopted as a valid measurement, and this may
create an operating problem. If the eronecus
signal is not serious enough to generate a fault
code, the fault may remain undetected.

In some instances the ECM can become
confused and the adaptive values could
become corrupted. This may cause
operationat problems, and a system check will
reveal “no fault found”. Disconnecting the
vehicle battery may effect a cure. since the re-
calibration will reset the ECM default base
values, However, resetting values with an FCR
is the preferred method, to avoid the loss of
other stored values that will occur afier
disconnection of the battery.
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Testing the modermn automabile engine is a
serious business. To be good at it, you need
to seriously invest in three areas. We can liken
the three areas to the good old three-legged
stool. In our automotive stool, the legs are
squipment, training and information. Kick ong
leg away, and the others are left a little shaky.
Those with serious diagnostic intentions will
make appropriate investments in all three
argas.

That is not to say that those without the
bast equipment, or the necessary know-how,
or the information, are completely stuck. It will
just require a little more time and patience,
that's all.

‘Lt

2.1 The Haynes FCR. A digital code is
displayed upon the screen

Fault diagnosis then, and your method of
diagnosis, will largely depend upon the
equipment available. and your expertise.
There is a definite trade-off in time against
cost. The greater the level of investment in
equipment and training, the speedier the
diagnosis. The less investment, the longer it
will take. Obwious, reallyl

Within the confines of this Chapter, we will
look at the Fault Code Reader and other
equipmant suitable for testing the various
compenents of the Engine Management

System. Some of this equipment is
inexpensive, and some not,

Fault code reader (FCR)

A number of manufacturers market test
equipment for connecting to the EMS serial
port (see illustrations 2.1 and 2.2). These
general-purpose FCRs allow data to be
retrieved oh a wide range of vehicles and
systems. The FCR could be used to obtain and
clear fault codes, display Datastream
information on the state of the various sensors
and actuators, “fire” the systern actuators, alter
the coding of the ECM, make adjustments to
the timing and/or idle mixture and provide a
flight recorder function. However, not all of the
FCRs available wlill fulfil all of these functions
and in any case, some functions may not be
possible in some systems.

The FCR is very useful for pointing the
engineer in the direction of a specific fault.
However, the faults detected may be limited
by the level of sel-diagnosis designea into the
vehicle ECM, and other test equipment may
be required to pinpoint the actual faul.

FGRs come in many shapes and sizes {(and
indeed in many price ranges) and could
generally be divided into three levels. At the
most basic level, the FCR may do little more
than interface with the S0 connector and read
codes as flash codes. A range of cables and
connectors along with instructions on how to
connect, retrieve and clear codes from the

various vehicles and systems covered by the
tool should be available. Flash code tables in
an accompanying manual should be provided
for interpretation purposes. The basic FCR
will not be able to read fast fault codes, and
will therefore be very limited in the number of
vehicles that it can be used upon. Certainly,
none of the advanced functions such as
adjustment or actuator testing may be
available.

FCRs at the second level are usually quite
sophisticated, and will contain all of the
functions available tc the basic tool and a
whole Jot more. This FCR will probably display
the code and a line of text describing the fault.
Data for each range of vehicies or systems will
usually be supplied on a removable pod or
memory card, which makes the tester very
upgradeable. Many of the more advanced
facilities will be available, and interface with a
PC and printer is often possible.
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2.2 A popular propretary FCR. A selection
of system pods are available for testing a
wide range of systems and vehicles
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2.3 A typical diode test lamp

The more expensive FCRs offer more
facilities than just a code reading function,
and could more accurately be termed
Elactronic System Testers. These tools will
test the widest range of vehicles, and often
allow interface with a Break Out Box. Many
additional test routines may be provided
within the software, and the documentation
and system data pravided with the taol is
likaly to be extensive.

Some FCR manufacturers or suppliers may
include a technical support hotline, and
training courses may also be available.

Diode test light with LED

The diode test light with LED (see
illustration 2.3} is particularly usetyl for
obtaining manual flash codes where an 80
warning light is not part of the system under
test. The iight must conform to minimum
standards for tools to be connectad to
slectronic circuits {see Warning No 6 in the
Roferance Saction at the end o this book).

2.4 A selection of temporary jumper wires

Additionally, tha diode tester may be used far
testing of digital signals at the ECM or ignition
moduie,

Jumper wires

Usaful for bridging terminals in the SD
connector in order to obtain flash codes, or
for checking out circuils, and bridging or “by-
passing” the relay (sae illustration 2.4).

Franchised vehicle dealer

The franchised dealer will often use
dedicated test equipment that relies on
programmed test methods. Tha equipment
will interface with the ECM, usually through
the serial port. and lead the engineer through
& programmed test procedure. Depending on
its sophistication, the test equipment may be
able to test most circuits, or may refer the
anginger to lest procedures using additicral
equipment. This equipment is dedicated to
one vehicle manufacturer, and may not be
available 10 other workshops outside of the
franchised network (see illustration 2.5).

[

Control
system

MULTI-
TESTER

2.6 Programmaed test equipment

2.5 The Rover Testbook - a laptop
computer-based piece af test equipment
that contains a very sophisticated and
interactive test programme

Programmed test equipment

This kind of proprietary eguipment will
interface between the ECM and the ECM
multi-plug, and is offered as an alternative to
the serial portt and FCR approach. This
equipment chegks the inpul and output
signals moving between the ECM and #s
sensors and actuators. ¥ one or more of the
signals is outside of pre-programmed
parameters, the equipment will display ths
erroneouds signal as a fault. Once agawn, other
test equipment may be required to pinpaint
the actual fault {see illustration 2.6).

ECM testing equipment

Usually the province of those companies
thal specialise in the repair of the ECM, and
not available for purchase by the parage or
workshop. One company jATP) offer an ECM
test via a modem over the telephone network
if the ECM is taken to one of their agents.
Other ECM testing companies require that the
ECM is sent to them by post for evaluation.

Muiti-meter

This is 1he equipmen required for the most
basic approach. These days, the meter will
probably be digital (DMM), and must be
desigred for use with electronic circurts. An
analogue meter or even a test ight can be
used, so long as it meels the same
requirerments as the digital meter. Depending
on the sophistication of the meter, the DMM
can be used to test for basic voltage (AC and
DC), resistance, frequency, rpm, duty cycle,
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temperature etc. (see illustrations 2.7 and
2.8). A selection ol 1hin probes and banana
plugs for connecting to a break-out box (BOB)
will also be usetul {refer 1o illustration 2,13}

If tha fault is a straightforward electrical
fault, the meter will cften be adequate.
However, the drawback is that a DMM cannot
gnalysa the compiex electrical waveforms
produced by many electranic sensors and
actuators, and test results can sometimes be
misleading.

Oscilloscope (with or without
DMM and engine analyser)

An oscillascope (see illustration 2.9} is
esgsentially a graphic voltmeter. Voltage is
rarely still, and tends to rise and fall over a
period of time. The oscilloscope {or ‘scope)
measures voltage against time, and displays it
in the form of a waveform. Even when the
voltage change is very rapid, the scope can
usually capture the changes. Circuit faults can
often be spotted much faster than when using
other types of test instrument. Traditionally,
the ‘scope has been used for many years to
dlagnoss faults in the primary and secondary
ignition systems of conventional non-
slectronic vehicles. With the advent of
electronics, the ‘scope has become even
more important, and when a labscope
function 1s available, analysis of complex
waveforms is possible. This equipment is
often used in conjunction with other
equipment, for speedy diagnosis of a wide
range of problems. The large engine analyser
end ‘scope is now giving way te a plethora of
smaller handheld ‘scopes that pack great
diagnostic power into portable form.

Exhaust gas analyser

These days the state-of-the-art gas
analyser comes with the ability to measure
four of the gases present in the exbaust pipe,
and it also calculates the Lambda ratio. The
gases are gxygen, carhon dioxide, carbon

2.7 Two typical high-impedance DMMs
with similar performance but different sets
of leads and probes. The left unit is
equipped with alligator clips and the right
unit with spiked probes. Using the alligator
clips frees your hands for other tasks,
whilst the probes are useful for
hackprobing multi-plug connactors

monoxide and hydrocarbons, Less-expensive
0as analysers are available that will measure
ane, two gr three gases. However, the better
the gas analyser, the easier it gets. The gas
analyser is now a recognised diagnostic tool.
Fauits in ignition, fuelling and various
mechanical engine problems can be
diagnosed from the state of the various gases
present in the exhaust.

Fuel pressure test kit

Fuel pressure is vitally important to the well-
being of the fuel-injecied engine, and a proper
test gauge that will measure fuel pressures up
to 7.0 bar is essential. The pressure gauge is
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2.8 Tap of the range Fluke DMM with a
muhtitude of faatures and attachments

normally supplied with a kit of adapters to
connect it to a wide range of disparate fusl
systemns {sea iHustration 2.10).

Variable potentiomeler

Because of the widespread use of the
“limp-home” mode or LOS in the modern
EMS, disconnecting a sansor such as the
coolant termperature sensor (CTS) may have
little effect on the running of the angine. The
ECH will assume a fault, and place a fixed
value as replacement for that sensar.
However, it is useful to be able to vary the
resistance sent to the ECM and naote the
effect. One answer is to use a potentiometar
with a variable resistance. If this is connactad
in place of the CTS resistar, then ECM
responsa. injection duration and CO may be
checked at the various resistance values that
relate to a certain temperature (see
Hilustration 2.11).

2.9 QOscilloscopse

2.10 Fuel pressure gauge and adapter Kit
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2.11 Using a variable potentiometer to vary the CTS rasistance.
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Voltage change can be measured and the engine can be fooled

mto thinking it is cold or hot when the reverge is the case. This

means that simulated cold running tests can be accomplished
with the engine hot and without waiting for it fo cool

Noid tight

A noid light is a small inexpensive light for
checking the signal to the injector. The
injector harness is detached at the injector,
and the noid light piugged into the injector
harness. It the engine is then cranked. the
light will flash if the injecter is being pulsed by
tre ECM (see illustration 2.12).

Break-out box (BOB)

The BOB {see illustration 2,13) is a box
containing a number of connectors that allows
easy access to the ECM input and output
signals, without directly probing the ECM
ping, The BOB loom terminates in a universal
connactor. A multi-plug harness of similar
construction to the ECM harness is intetfaced
between tha ECM and its multi-plug, and the
other end is connected to the BOB loom. The
BOB will now intercept all sigrals that go to
and fram the ECM. H a DMM or an

oscilloscope or any other suitable kind of test
equipmeant is connected to the relevant BOB
cannectors, ihe ECM signals can be easily
measured. The man drawback is the number
of different ECM multi-plug connectors

2.13 Using a Break-Out Box to obtain
voltage at the ECM pins

required for a good coverage of electronic
sysiems. Small BOBs are also available for
measuring values at compovents where it is
difficult to connect the test equipment.

There are three main reascns why use of a
BOB Is desirable in order to access the
signals:

1) ldsally, the connection point for
measuring data values from sensors and
actuators is at the ECM mutti-plug (with
the ECM multi-plug connected). The ECM
muiti-plug is the point through which alf
incoming and outgoing signals wilt pass.,
and dynarmically testing at this point is
considered to give more accurate rosuits.

2) in modern vehicies, the mutti-plug is
becoming more heavily insufated, and
removing the insulation or dismantiing the
ECM multi-plug so that back-probing is
possibie, is becoming almost impossible.
To a certain axtent, the sarme is true of
some compoenents.

3) ECM muiti-plug terminals (pins} are at
best fragite, and froquent probing or
backprobing can cause damage. Some
pins are gold-plated, and will lose their
conductivity if the plating is scraped off.
Using a BOB protects the pins from such
damnage.

Battory saver

Actually, “battery saver™ is a mispnomar,
since the functian of this davice is to hold
power 10 permanantly live circuits whilst the
battery is removed or changed. Tne live
circuits may provide power to the radio
security and station memory, and to the EGM
adaptive memory, ete,

2.12 Injector noid light i

Jump leads with surge
protection i

It is possible to desiroy an ECM i}
unprotected jump leads are used to provide |
emergency power to the battery. Rather than
usse Jump leads, it is far safer to charge the !
battery before attempting to start the vehicle. !
A poor engine or chassis earth, flat battery or |
tired starter molor and unprotecied jump |
leads are a recipe for total disaster. 1

Vacuum gauge :
As useful as it always was. The vacuum |

gauge takes the pulse of the engine from a 1
conneclion to the inlet manifold, and is useful |
for diagnosing a wide range of timing and
mechanical favits, including a blocked exhaust

systern or vacuurn leak (See illustration 2.14).

[ —_

2.44 Vacuum gauge
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2.15 Vacuum pump kit

Vacuum pump

The vacuum pump can be used to check
the muititude of vacuum-operated devices
that are fitted to many modern vehicles (see
ilustration 2.15}. A crude vacuum pump can
be constructed from a bicycle pump. Reverse
the washer in the pump, and the pump will
then “suck” instead of "blow”.

Spark jumper

Useful for attaching to an HT lead to check
for a spark. If you hold the lead from a modem
high-output ignition system whilsi cranking
the engine, you may gel quite a shock when
testing for spark. Apart Irom gurling your hair,
the ignition systern may a'so be damaged.

Feeler gauges

Still usetu! for measuring the various
clearances at the crank angle sensor, throttle
switch, spark plug, valve clearances etc.

Mairdryer or cold spray

Useful for gently heating or cooling
components during a test where heat may be
contributing to failure.

3 Major suppliers of dlagnoatic equipment

Note: The details below are correct at the time of writing (Spring 1598).

Alba Diagnostics Ltd
Bankhead Avenue
Bankhead Industrial Estate
Glenrothes
Flfa
Scatland
KY7 8JG Tel: 01333 425000
ASNU (UK) Ltd

27 Bournehall Avenue

Bushey, Herls
WDz 3aU Tel: 0181 420 4494
ATP Electronic Developments Lid
Victoria St

Hednesford, Staftorashire

wS12 58U Tel; 01543 879788

AutoDiagnos {UK) Ltd

Praston Technology Centre

Marsh Lana

Praston, Lancashire

PR1 8UD Tel: 01772 887774

Auto Smart tocls Ltd

{Electronic tools for German vehicles)
Tudor House

Sycamore Road

Amersham

Bucks.

HP6 6BB Tal: 01494 722738

Cryplon Ltd

Bristol Road

Bricdgwater, Somersel

TAB 4BX Tel: 01278 436200

Fluke (UK) ttd
Colonial Way
Watfard, Herts

WD2 4WD Tel: 071923 240511

Gunson Ltd
Pudding Mill Lane
London

E15 2PJ Tel: 0181 9848855
Intermotor

(Occupation Road

Hucknall, Nottingham

NG15 60Z Tel: 0115 9528000

Lucas Aftermarket Operations
Stratford Road
Salihull
Birmingham
890 aAX Tel: 0121 6975000
Omitech Instrumantation Ltd

Hopton Industrial Estate

London Road

Devizes, Wiltshire

SN10 2EU Tel: 01380 728256

— TETST AN BLLL

2.18 HT lead puller

HT lead puliler

Ideal for safely breaking the HT lead-to-
spark piug seal and then safely disconnecting
the lead (see illustration 2,16}). How manry
times have you pullad al a lead toc have it
disintegrate info your hand?

Exhaust back-pressure tester

Useful for checking for exhaust back-
pressure; scraws into the oxygen sensor hale
on catalyst vehicles. The presence af back-
pressure indicates an exhaust blockage.

Raobert Basch Ltd
PO Box 98
Broadwater Park
Denham, Uxbridge
Middx

uBg 5HJ Tel: 01895 B24466

SPX UK Ltd
Churchilt Way
High March

Daventry, Norihanis
NN11 4NF Tel: Q1327 704461

Sun Electric (UK) Ltd
Oldmedow Road
Kings Lynn, Norfolk

PE30 4JW Tel: 01553 692422

Sykes-Pickavant Ltd
Kilnhcuse Lang
Lytham St. Annes
Lanes.

FY8 3DU Tel: 01253 784800
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4 Training courses

Note: The details helow are correct at the time of writing (Spring 1998).

There are a number of companias that
specialise in training for the motar industry.
The same tramning courses are usually
avalable to the general public. Please contact
the various bodios listed below if you wish 1o
learn mare abolt training for the automotive
incustry.

AA Externat Training Courses
Widmerpool Hall

Keyworth, Motts

NG12 50B

Tel: 021 501 7357/7389

Crypton Ltd

Bristol Road
Bridgwater, Somarset
TAS 4BX

Tel: 01278 436210

§ Technical information

Fue! injeclion Services
Unit 7

Salter Street

Preston

PR1 'NT

Tel: M772 201597

Lucas Test

International Training Centre
it 7, Mica Close
Tamworth, Staffs

B77 4QH

Tel: 0327 63503

MasterTech
Freepost RM1109
Wickiord, Essex
SS11 8BR

Tel; 01268 570100

Note: The details below are correct at the time of writing (Spring 1998).

Specific information on the various systems
is essential if effective diagnosis and repairs
are ta be campletad. Companies that
spec alise In automaetive technical information
are listed below.

Autologic Data Systems Ltd
Arnewood Bridge Road, Sway
Lyrmington, Hamts

5041 6DA

Tel: 01590 683868

Equiptech

Yawl House

Main Road

Marchwcod, Southarnpten
S040 4UZ

Tel: 01703 862240

Glass's Information Services Lid

No. 1 Princes Road
‘Weybrdge, Surrey
KT138TU

Tel: 01932 B23823

OTC Earape Lid
VL Churchill Lid

PO Box 3, London Qoad

Daventry, Northants
NN11 4NF
Tei: 01327 704461

Sun Electrie (K} Lt
Oldmedow Road
Kings Lynn, Norfalk
PE3D 40w

Tel: 01553 692422

Sykes-Pickavant Ltd
Kilnhouse Lane
Lytham St. Annes
Lancs.

FY8 3DU

Tel: 01253 784800

Haynes Publishing
Sparkford, Nr Yeovil
Somerset

BA22 T)J

Tel: 01963 440635

MasterTech
Freepost RM1109
wickiord, Essex
8511 8BR

Tel: 01268 570100
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2 Introduction

General fault diagnosis

General fault dlaénosis

1 Introduction

1 As a general rule. it 1s usually bensficial ta
work through the checks listed in “Basic
inspaction” before ¢connecting tha fault ceds
reader. The reason for this is clear - electrical
and HT faults may adversely affect elecironic
control module cperation, giving incorrect or
spurious  results, and causing much
confusion. Only after electrical and HT
problems have baen resolved should the
operation of the ECM and its sensors be
evaiuated

# The fault code reader can be used for the
following lasks:

a) Reading fault codes.

b Clearing faulf codes.

t) Datastream testing frot aff systems, for
example Ford EEC IV cannot provide
Datastream).

d) Actuater and component fasting.

e} Service adjustments.

i ECM coding.

gl Snapshot function.

Limitations of
Self-Diagnosis systems

3 Some may see the fault code reader {(FCR;
as a panacea for sclving all electronic problems

in the vehicla, but reading the fault code is anly
the begirning. Ta a large degres, the software
designed into the vehicle ECM provides the
infarmation to be decoded by the FCR. The
FCR makes the mast of this information, but if
certain facilties or data are not designed for
output al the serial port, these facilities will nat
be avaiiable to the FCR.

4 In many instances. the FCR can provide the
answer to a puzziing fault very quickly.
However, it wili not provide all 1he answers,
because some faults {including actual ECM
fauits} may not even generale a fault code.

5 There are a number of distinct limitations to
Self-Diagnosis systems:

a) The vehicle manufacturer lays down the
basic daia that can be extracted from the
engine managerment system by the FCRH,
and the Self-Disgnos/s system and FCR
must work within those firitations.

b} A code will not be stored if the ECM is
not prograrmmed to recognise that a
particutar cormponent is faufty.

o} Spurious codes can be kiggered by
electrical or secondary HT faults,

d] One or more Spurfous codes can be
triggered by a faulty component that may
or may not trigger a code by itself.

&) The fault code indicates a faulty circuit,
and not necessarily a component. For
exame, a faulty sensor. wiring fault, or
corroded connector may cause 2 code
indicating a coolant temperature sensor

(CTS) fault. Always check the wiring and
connectors, and apply proper tests to the
component before judging it to be faulty.

f} Limited range or out of range sensors. If
the sensor remains within its design
pararneters, even if the parameters are
incorrect for cerlain operating conditions,
a fauft code will not be stored. For
example. a faulty CTS will generate a fault
code i it is open-circwt or shorted to
earth. However, if the CTS is stuck at
either the hot or cold resistance, a code
may not be generated, afthough the
engine will indeed run badly at some
temperatures.

gl Some vehicle systermns are capable of
fogging faults that occur intermittently.,
and others are not.

h) In some instances, a fault code may be
lost when the ignition is swilched off, and
due affowance should be made for this
kind of system,

i} Olider vehicles with basic electronic fuel
injection systems do not support Self-
Diagnuosis.

Testing Self-Diagnosis systems

& Is the engine management system warning
light {where fitled) Iluminated while the engine
is running? If sa, this is indicative cf a system
fault. Note: Be aware that some lights do not
ituminete for faults that are designated as
minor faudts.
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3.1 Initiating frash codes with the aid of an LED and a jumper lead connected
to a typical SD connector

A 17-pin 80 connector
B Jumper lead

7 Conneci an FCR to the SD connector, and
intarrogats the electranic control module for
fault codes. Alternatively, initiate flash codes if
ttvs is possible (see Wustration 3.1). Note: #
is particularly imperfant that the FCR
instructions are carefully foflowed in respect of
cannacting to the system under test and
retriaving fault rodes. Most operational
problems i using FCR equipment are related
to a failure to read and foligw the instructions.
8 Once the tauit codes have been retrieved,
refer to the fault code takes and dentify the
fault. Rofer to Chap'er 4 and tollow the
appropriate componant test procedures to
check out the reievant circuits. Some asystems
may afd diagnosis by generating codes that
indicate why the signal is deemed fauity.

Examples

ay Cpen (high) or short flow) sensor circuit:

The typical voltage range for a sensor with

a 5.0 voit reference supply may be 4.8 to

0.2 volts. If the ECM detecis voltage

above 4.8 at the higher end or voftage loss

than 0.2 at the lower end, a fault code will
be generated. Reascns for a high voftage
are typically a defegtive componient, an
open-circuit, an absent 5.0 volt reference
voltage or the reference voitage might be
shortod to batlery pusitive. Reasans fora
iow voltage are typically a defective
component or a shar! to aarth.

it the actuator signal is high, the fauft is

fikely to ho an open arver circuit or the

ECM is not completing the circuit by

“driving” the relevant ECM pir to sarth.

c) ¥ the actuator signal is low, the sigral is
shorted to earth or the component
vollage supply is absent.

d) implausibia codes are created with
reference o other circuits, and where the
ECM has no direct svidence of a fault, If
the engine speed is increasing, the
throttfe position sensor indicates a wide-
open throltie vat the airfiow sensor (AFS)

)

=

G LED rest light
D Battery positive terminal

does not indicate an increase in airflow -
the AFS signaf is implausible, and a fauft
code would be yeneraied.

oy Out-of-rangs faults are stared if the signal
voftage or current does not change &s
expected over a period of time.

) Adaptive faulls usvally occur dus to
awdernal inflbencas. For example, a mixlure
probiern will affect the oxygen sensor
adaptive control, while a cuoling system
fauft might cause overheating which in
irn may affect adaptive knock control.

9 If fault cades zre not stored. use the FCR to
view Datastreamn (live data on system sensors
and avluators, not avalable for all sysiems) or
follow the symptom-driven fault diaghosis
chans listed in the companian title - “Haynes
Engine Management Techbook”.

10 Use a fault code reader to interragate the
ECGM via the 8D connector,

11 Once the FCR has diagnosed one or more
faults, further tests are usually required, and
the technician may use the FCR {where
possible). ar it may be nacessary to usa a
digita muMti-meter (DMM) ar an oscilloscope to
compiete the diagnosis. Refer 1o the
companent resis in Chapter 4. Test
specilications and specific wiring diagrams will
be required to carry out those tests conecty.
12 if more than one code is generated, it is
usually Dest to test and cure each component
in the same orclar in which they are generated.
13 Once the FCR has found a fault, a
Datasiream engubry (sume systems only) is a
quick method of determining whera tha fault
might lie, This data may take various forms,
but is essenlially sleciricai data on voitage,
frequency, dwell or pulse duration,
temperature ete. provided by tha various
gensors and actuators. Unfortunately, such
data i¢ nat available in all vehicle systerms,
&nd Datastream is not an option if you are
working with flash codes. 8inge the data is in
real time, vanous tests can be mads, and the
response of ine sersor or actuator evaluated.

14 Driving o~ actuating the system zchw>
such 25 the idle control valve, relays
infjecto-s through the ECM is an excell
mathod of tasting affectiveness of
actuater and associated wiring cirevit. i+
astualor operates when criven in this fash-
you have proved that there is littlo wrong -
tke circuit or compenent.

15 1t may also be possib e to test the sigr
frarn certain sensors {only where providsd '
the sysiem software). For exampile, A che'
rould ba made of the throltk position S
signal as the throttle 1s moved from the chixr -
to the fully-open pasition and than returned .
the closed position. A faull wil) be registered
the potentiometer track 1s deemed to £
defective. It this test is made on Voiw
veiicles, the ECM will ganarate a code when
the test is doemed satisfactory. Lack of 2
cede indjcates a faull in the component or
circuit.

16 Use an oscilloscope or DMM to check
voltages at the faulty component. Compars
with the vahicle specifications in the relevan
system Ghapter.

17 Use an ohmmeter 1o checd the fauty
circuit for centinuity of the wiring acd
component resistance, Compare with the
veticle specifications in the reteyvan! system
Chapter.

18 A fauwly clrcuit skould be tested and any
faults that are discovered must be repaired.
Tha FCR showud then be used to clear the
errcrs, and the ECM interrogated once again
to see if other fauit codes are still present.

19 An importart point to bear in mind is that
the ECM will only store faults about the
electronic circuits. Mechanical faults, ignition
secondary faults or fuel problems will stil
require  diagnoeis  using time-honoured
mathads.

20 Road test the vehicle anc then rechack the
SD system for faults. 1f faults have returned, or
are still present, more tasts will be raquired.
important note: Test procedures may involve
routines that could cause one or more
additional fault codes o be stored. Trus fact
should be recognised during lests, and all
codes must be cleared onoe testing s
complete.

Intermittent faulls

21 Wiggle the component wiring, appiy neat
frorn a hairdryer, or freeze with a cold spray.
22 Intermiitent faults can he extremely
difficult to find, and on-road testing is often
desirabla, wih fault codes or Datastream
intormation being generated as the fault
occurs. Take the vehiche 1or a road test with
the faull code reader or digital muiti-meter
attached.

23 K 1he vehicie ECM and your FCR providg
a snapshot recorcer) moda, hook up the FCR
and take the vehicie for 4 road test with an
assistant. Ask the assistan! to start the
snapshot routine to record data wher the fault
occurs. Return to the werkshoo and evaluate
the data.



General test procedures 33

- Basic inspection

No matter what is the problem, the following
checks are an essential pre-requisite to the
use of diagnostic equipment. In many
msfances, the fault will be revealed during
these procedures. Make a careful visual
mapection of the following items. Not all
checks will be appropriate far all engines. This
basic inspection can save a great deal of
valuable dragrostic time. Worn but slectrically-
sound components do not always fail tests.

O Check the engine oil level and oil
condition. Maintenance of the lubrication
system is particularly impertant for good
engine operation. In catalyst-equipped
vehicles, contaminated ail, @ poorly-
maintained PCV systemn or an oil-buming
anging will contaminate the catalystin a
vary short period of time,

[ Check the crankcase breather (PCV)
systan condition. Clean all {ilters (there
will e at least one to the air cleaner),
clean away accumulated sludge, and
ensure thal the hoses are clear.

[J Check the coolant level and cooling
systern condition. Maintenance of the
cooling system is particularly important
for goca engine operation. An engine that
is gvercooled or running toe hot wil
¢ause an incorrect coglant temperature
sensor signal to be passed to the EMS,
which may result in incarrect cutput
signals. This will affect timing and fuelling
actuation.

[C Check the automatic transmission fluid

level ang condition, where applicable.

Check the battery condition.

Check the battery for security.

Check the baltery electrolyte level.

Check the battery cables and

connections.

Check the drivebaelt(s) condition and

lension.

Check the operation of the charging

system (alternator and associated wiring).

Remcve the spark plugs and check the

condition. Renew i nracessary.

Check that the spark plug electrode gap

is correct,

Check that the spark plug type is the

correct type for the vehicie.

Check the HT leads very carefully. A

defective tlead may not be immediately

apparent to the naked eye - if the age of
the leads is not known, or if a mixture of
different leads has been fitted, replace
the leads as a set.

™1 K the HT lead condition is satisfactory,
check that the leads are routed sensibly
in the engine compartment. 11 is not
desirable to have a significant length of
lead in contact with a metal component,
or one which will become hot. HT leads
should be kinked as little as possible - if
the lzad iz bent back on itself, the lead
may be fractured or the insulation may
break down.

LI Remove the distributor cap and check the
candition, both external and internal.
Look for cracks or signs of tracking.

[T Look for oil or water that may have

LMo
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Digital multi-meter (DMM) tests

seeped into the cap through a defective
seal.

O Check the rotor arm condition and
maasure the resistance where
appropriate. Take care when trying to
remove the rotor arm, as it may be
bonded to the distributor shatt.

[C Check the coil tower condition. Look for
cracks of signsa of tracking.

7J Visually inspect all connections, multi-
plugs and terminals. Check for corrasion
and loose or displaced terminals.

[ Check for air/vacuum leaks. Check the
vacuum hoses, inlet manifold, air
trunking, oil dipstick seal and rocker
cover seal.

L] Check the air filter condition. Renew if it

is even shightly dirty.

Check the exhaust systern condition.

Check the fue! systemn condition. Check

for fuel leaks, and for worn or broken

components. If available, the probe from

a gas analyser with HC meter can be

passed over the fuel and evaporation

pipes and hoses. If the HC meter
registers a measurement, that component
rmay be leaking fuel or vapour.

Ll Check the throttie body for a carbon
build-up - usually as a resull of fumes
from the crankcase breather system. The
carbon can cause a sticking or jacked-
open throttle, which can cause idle,
cruising and ather running problems.
Carbureitar cleaning fluid usually cleans
away the carbon nicely.

i

‘2 Introduction

Generally speaking, test results obtained
using a voltrmeter or oscilloscope {particularly
recommended) are more reliable and may
revéal mare faults thar the chmmeter. Voltage
tests are mueh more dynamic and are
obtained with valtage applied to the circuil,
which is far more likely to reveal a problem
than il the circuit is broken and the component
measured for rasistance. In some instances,
disconnecting a multi-plug may break the
actual connection that is at fault, and the
circuit test may then reveal “no fault found”.

In addition, the oscilloscope may reveal
some faulls that the voltmeter fails to find. The
‘scope is particularly useful for analysing and
displaying the complex signals and
waveforms frem some sensors anda actuators,
With the proliferation of small, portable
handheld oscilloscopes at a cost of less than
£2500, the 'scope s not quite in the province
of the home mechanic, but every workshop

that is serious about fault diagnosis should
certainly have one.

For the purposes of this book, we will
generally test the majority of components with
reference to the vollmeter. Rasistance or
continuity tests vsing an chmmeter will ba
mentioned where appropriate.

. i

3.2 The art of backprobing for DC voltage

- circuit multi-plugs connected and ignition

on. Attach the negative probe to an engine

earth and push the positive probe past the

insufation boot until it makes contact with
the terminal connection

Ideally, the connection paint for measuring
data values from sensors and actuators is at
the ECM multi-plug (with the ECM multi-plug
connected]. The ECM multi-piug is the peoint
through which all incoming and autgoing
signals wili pass, and dynamicatiy testing at
this point is considered to give more accurate
results. However, for a variety of reasons, it is
not always possible to test at the ECM multi-
plug - other points af testing will usually give
satisfactory results.

3 Volage tests

Connecting equipment probes

1 Connect the voltmeter negative probe to an
engine earth.

2 Use the positive probe to backprobe for
valtage at the actual terminals of the com-
ponent under test {see illustrations 3.2 and
3.3). Note: This procedure will give acceplable
resufts in most instances, and is one that we
would recornmend to non-professionals.

3
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3.3 Backprobing at the ECM terminals

3 Aiternatively, if possible, pee! back the
insulated boot to the ECM multi-plug and
backproba the termirals using the squipment
probes.

4 If the ECM terminals are not accessidle,
tnen ideally connsct a break-out box (BOB)
tetween the ECM and its muti-plug. This is
the preferred method and will avoid any
possibility of damage to the ECM tarminals.
Ctherwise, tha ECM multi-plug could be
disconnected and the ECM  multi-plug
tarminais prohed for valtages. Note: This
procedure is mainly used for checking volftage
supphes to the ECM and integrity of the eanth
connactions,

Warming: Refer to Warning No 3
A (in the Reforence Section at the

end of this bock) before dis-

connecting tha ECM multi-plug.
8 Unless otherwise stated, atltach the
voltmetaer negative test lead to an earth on the
engina, and probe or backprobe the
component terminal under test with the
voltmeter positive test lead.

Warning: DO NOT push round
A tester probes into square or

ohiong termingl connectors.

This leads to ferminal deformation and
poor connoctions. A spiit pin is the correct
shapa for insarting into square or cbhiong
terminals.

6 |n this book, the multi-plug diagram usuaily
shows the terminals of the harness connector.
When back-probing the malti-plug {of viswing
the sensor connector terminals), the terminal
pesitions will be reversed.

Probing for supply or reference
voltage

7 With the ignition on, and the component
wmulti-plug conmected or discomectad as
atated in the appropriate test, prohe or
backprobe for nominal battery valtage or the
reference voltage 5.0 volt supply.

Probing for signal voltage

8 With the ignilion on, and the compconent
multi-plug connected, backprobe for nominal
pattery voltage or the reference voltage 5.0
VoI SUpply.

Earth or return

Method 1

¢ With the ignitinn an, and the companent
multi-plug connected, backprobe for 0.25
volts max. The voltage at the eanth or return
connection to the malority of sensors should
be less than 0.15 volts.

Method 2

10 Thie procedure can be carned cut with the
component rmulti-plug connacted or
disconnected. Attach the voltmeter positive
test lead to the supply or reference terminal,
and the vollmeter vegative test lead {o the
earth or return terminal. Ths voltmeter should
indicale supply wvoltage f the earth is
satisfactory.

-
L
O
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multipiug
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4 Besistance tests

1 Ensure that the ignition is off, and that the
circuit or component under test 1s isolaixa.
from a voltage supply. 3
Worning: DQ NOT push round
toster probes into square N{
oblong terminal connectorst
This leads to  terminay
deformation and poor connections. A spi
pin is the correct shepe for inserting inieg;
square or obiong terminsls. :
2 Circuits thal begin and end at the ECM an}
beast tasted for registance (and sontinuity) sk
the ECM multi-plug, after © has been§
disconnecied (see ustration 3.4).
Warning: Refer to Waming No i
fin the Reference Section at the
end of this book} before dis-E

ek

connecting the ECM multi-piug.
3 The use of a break-oul pox (BORY is alse >
recommended for resistance tests, but the
BOB must e connecled to the ECM muiti-!
plug, and not to the ECM ilself. H
4 If the resistance est for a sensor circuitig t
made at the ECM multi-plug pins. and the »
5ensor has a common connection to the ECM |
{efther through a 5.0 volt reference supplyf
and/or a sensar earth return), the multi-plug ‘s
connezters {or the remaining componants ;
must be disconnected. If this procedure is not |
tollowed, the results may be inaccurate. f
5 When checking continuity of a circuit of ;,
continuity to earth, the maximim resistance :
shouid be {ess than 1.0 ohm. i
6 When checking the resistance of a
romponent against  specifical ons, care &
should be taken in evaluating the condition of |

4

3.4 Check continuity of circult batweean the ECM and the

component multi-piug

3.5 Measwing resistance; Detach the circuit mutti-plug, select
the appropriate resistance range and then touch the probes to the
two terminala under tesl
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*

36 Gonnect the dwsell meter positive probe to the colil negative
terminal 1 and measure the duty cycle at various engine-

operating speeds

fhat component as the result of a good or bad
test result. A component with a resistance
outside of its operating parameters may not
nacessarily be faulty. Conversely, a circuit
that measures within s operating parameters
may still be faully. However, an open-circuit
of a very high resistance will almost certainly
be indicative of a fault. The ohmmetear is more
ueefuil for checking circuit continuity than it is
for indicating faufly components (see
#Mustration 3.5).

Chacking for continuity of

circuit

Note: These lests can he used to quickly
chack for continuity of a circuit between mast
components (sensors and acfuators) and the
ECMm.

T Disconnect the ECM multi-plug.

Warning: Refer to Warning No 3
fin the Reference Section at the
end of this book) before dis-
conngcling the ECM multi-piug.

& Disconnect the component muit-plug, and
connect a temporary bridge wire between
terminals 1 and 2 at the component malti-
plug.

9 Identify the two ECM pins which are
connected to the component under test.

10 Connect an chmmeter between the two
pins at the ECM rnulti-plug. The meter shou'd
display continuity of the circuit.

11 If there is na continuity, check lor a break
in the winng or a bad connection betwsen the
ECM pin and its corresponding terminal at the
multi-plug.

12 Move one of the ohmmeter probes and
touch to arth, The ohmmeter should display
an open-circuit.

3.7 Using a varia

ble potentiometer to vary the CTS resistance.
Voltage change can be measurad and the engine car be fooled

into thinking it is cold or hot when the reverse is the case. This
means that simulated eoid running tests can be accomplished
with the engine hot and without waiting for it to cool

13 K the component is connected o the ECM
by more than two wires, repeat the test using
a combination of two wires at one time.

5 Dutycycle tests

Connecting equipment probes

1 Coennect the negative dwell meter probe to
an engine earth.

2 Vse the positive probe to backprobe the
signal terminal of the component under test
{sea illustration 3.6}.

3 Make the duly cycle tests at various engine
temperatures, with the engine cranking or
running and at different engine speeds.

Possible dwell meter problems

Use of dwell meter
during primary cranking tests

4 Although meaningful readings can generaily
be cbtained with most madern DMMs, it is
true that some may not be totaily accurate
during a cranking test on the primary ignition.
This ococurs when the metar's own preset
trigger ievel may not be suitable for capturing
the true voltage level of the component being
tested.

Use of dwell meter
during injector tests

5 Where the injector is eithar the current
cantrolled type or the peak and hold Kind;
very few dwell maters may be capabie of
registering the rapid pulsing to sarth or the
current holding that occurs during the second

stage of the pulse duration. The meter may
only register the swilch-on circuit of
approximately 1.0 or 2.0%. This means that
the injector duty cycle reading will he
inaccurate and not representative of the total
pulse width seen in the circuit.

8 Variable potentiormater

1 it can be very useful {o make certain tests
oh an engine at various operating
temperatures. |f the enginger has to wait for
the enginse to cool, reach normal aperating
temperature or any other important
temperature, the task of testing can be
irksome and prolonged. Most fuel injection
ECMs (and some electronic ignition ECMs)
recognise engine temperature by monitoring
the voltage signai returned from the coolant
temperature sensor (CTS). Note: in a very few
instances this signal may be returned from the
oif temperature sensor (OTS) in addition or
instead of the CTS.

2 If a variable resistor {potentiometer) is
connected between the CTS or QTS terminals
{see illustration 3.7) the engine temperature
may be simulated over the entire engine
operating temperature range. Obtain a
variable resistor {potentiometer or "polt”}; a
simple ppt can be obtained from an
electrical/slectronic  compaonent  store.
Although the simple pot type is adequate for
most tests, we recommend the use of the
best quality pot that you can obtain. A goad
quality pot will give more “fasl” and better
control of the engine. The pot range should be
from 1 ohm to 100 0G0 ohms,

e
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Testing procedure

3 The following procedures should be
fallowed when using tha pat with either the
OTS or CTS:

a} Disccnpect the CTS multi-glug.

b) Connsct the pot batween the two multi-
plug tarminal.
¢) Sat the pot to the correct resistance for

the temperature that you wish to simulate.

o Vary the resistance and make the lest
procedures s regquired.

&) On sorme engines you wilt set fault codes

during test procedures, and these codes
must be erased afler testing is compietsd

f) Referto the fauil code section in the
relevant Chaptor for instructions on how
{o clear fauft codes.
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1 Introduction

1 Reler ta the Haynes companion volume,
‘Automotive Engine Management and Fue!
Injection Systems Manual™ (Book No 3344,
avallable from the publishers of this title} far a
description of the function of each compenent.
2 Prior to commencing tests on any of the
EMS components, the following checks
should always be made.

& Inspsct the companent muiti-plug for

conmrosion and damage.

b} Check that the terminal pins in the mufti-
plug are fully pushed home and making
good contact with the component (see
illustration 4.1).

Note: The test proceduras describad here are
general in nature, and should be used in
canjunclion with a witing diagram and specific
maasurement values for the systern under
test.

4.1 Check that the terminal pins in the
multi-plug connector are pushed hame,
and are not damaged, to ensure that 3
good contact Is made with the component
under test

MULTIPLUG
CONNECTOR

TERMINALS
HAVE SPREAD

H2o287
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Primary trigger test procedures

]
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4.2 Meoasure the CAS resistance
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4.3 Check the CAS output with an
AC voltmeter

2 General information

1 The primary trigger 15 the most important
senser in the system. Until the ECM senses a
signal trom the primary trigger, the fusl pump
relay, ignition and injection functions will not
be acluated. Test procedures for the main
types of trigger are detailed below.

2 Either the engire will fall to start or will
misfire if the primary trigger is defective. Both
igrition and fuel injection will cease ar be
disrupted, depending on the severity of the
fault. Note: Samme later systems may uliise the
cyfinder identification or camshaft signal i the
primary trigger is defective, and the system
wilf engage the timp-home or LOS function.

3 Some systems will generate a fault code if
the gnition is turmed on and the engine is not
running ftypical examples include Yauxhall and
the VwW/Audi group). The code is cleared from
memory ohce the enging has successfully
started.

3 Inductive crank angle sensor
{CAS)

Note: These tests are also generaily applicable
fo RPM, TDC sensors and distributor-tocated
inductive triggers.
1 Remove the CAS from the engine block,
and inspect the end surface for corrosion and
damage,
2 Measure the CAS resistance (see illustration
4.2] and compare to the specifications far the
vehicle being tested. Typical resistance for the
CAS is in the range 200 t¢ 1500 ochms. Mote:
Even if the resistance is within the guoted
specifications, this does not prove that the CAS
can generale an acceplable signal.
3 Check the CAS signal {see illustration 4.3):
a} Where possibla, an oscilioscope should
be used fo check for a satisfactory signal.

4.4 Very briefly flash the {0} and (-}
torminals at the HES multi-plug to
check for a spark

A minimum AC peak-to-peak voltage of
Check for even peaks. One or more peaks
miich smaller than the others would

b) Detach the CAS or ECM mufti-plug.
Warning: Refer to Warning No 3
A end of this book) before dis-
connecting the ECM multi-plug.
terminals feading to the CAS. If a third
wire 15 present, if will be a shheld wire.
voltage of about 0.7 volfs should be
obiamed, afthough most good sensors will
BMS voltage.
Note: The AC voltmeter at least proves that a
However, the AC voltage is an average
voftage, and dees not clearly indicate cfamage
regufar in formation.
4 In some systems, the CAS may be shielded.
a) Locate the wiring mufti-plug connectar or
discommect the ECAM mult-pfug (refer to
b} Attach an ahmmeter probe fo one of the
SEnSOr terminals
shield wire terminal. A reading of mfnity
should be obtained.
wire terminal and connect it to earth. A
reading of infindy should afso be obtained.
systerns 15 connected to the CAS earth retum
wire, In such a case, coptinuily will be
normal for that vehicle. Refer to the wiring
diagrams for the system under test (o

about 4.0 to 5.0 volts should be obtained.
indicate a missing or damaged CAS lobe.
{in the Reference Section at the
t) Connect an AC voftmeter betwean the two
d} Crartk the engine. A minirmum AC RMS
provide an output of more than 1.4 AC
signal s being generated by the CAS.
to the CAS lobes or that the sinewave 15
To test the shielding, proceed as follows:
the warning ahove).
¢) Attach the other chmmeter probe to the
adl Move the ohmmeter probe from the shreld
Note: The shield wire on the CAS in some
registered on the ohmmeter. and this Is
determine how the CAS is wired.

4 Hall-effect sensor (HES)

Quick HES test
{non-runner, no spark)

Note: in mast systems the HES 15 located in
the distnbutor However, a flywheel-mounted
HES is found in some VW/AUd systems.

1 Remove the HT "king" lead from the
distributor cap centre tower, and connect it 10
the cylinder head via a spark [umper.

2 Detach the HES multi-plug at the distributor
{refer to illustration 4.16).
3 Ildentify the supply.
terrminals.

4 Briefly 1lash a small jumper lead between
the {0} and (-) terminals on the HES harness
multi-plug {see illustration 4.4).

signal and  earth
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45 Connect a voltmeter between the HES
{+) and {-) terminals. As the engine is
turned, a voltage of between 10 and 12

volts should be obtained

5 If a spark jumps across the spark jumper
farminals to the cylinder head, the coil and
amplifier are capable of producing a spark,
and the Hall switch in the distributor is
suspect.

HES test procedures

§ Roll back the rubber protection boot to the
HES multi-plug.

7 Connect 1he voltmeter negative or dwell
meter probe to an engine earth.

8 ldentify the supply, signal and earlh
terminals

§ Connect the voltmeter positive or dwell
meter probe to the wire altached to the HES
signal terminal.

10 Allgw the engine to dle.

11 An average voltage of approximaltely 7 to
8 voits, or an approximate duty cycle of 35%
should be obiained

Signal voltage or duty cycle
signal not available

12 Step the engine,
diskibutor cap.

13 With the HES multi-plug connected, and
the igniticn an. connect the voltmeter positive
probe to the signal terminal [see illustration
4.5].

14 Turn the engine over siawly. As the trigger
vane cut-out space moves in and out of the
ar gap. the voltage should alternate between
1016 12 volts and zero volts.

Signal voltage not available

18 Disconnect the HES multi-plug at the
distributor.

16 Probe output terminal 2 {3} of the harness
multi-plug with the voltmeter positive probe. A
voltage of between 10 and 12 volits shouid be
obtained.

17 if there is no vollage from the ECM to
terminal 2, check 1or cantinuity of the signal
winng between the HES and the ECM.
Recheck for vollage at the ECM termmunal. If no
voltage is available at the ECM, check all
voltage supplies and earth connections to the
ECM. If the voltage supplies and earth
connectigns are satisfactory, the ECM is
suspect.

and remove ihe

18 Check the voltage supply (10 to 12 volts)
at HES terminal number 1 {+]. !If the supply is
unsatisfactory, check for continuity of the
wirng between the HES and the ECM.
19 Check the earth connection al
terminal number 3 (-).

20 § the voltage supply and earth are
satisfactory, the HES in the distribuior is
suspect.

HES

5 Opticat crank angle sensor .
{CAS) B

1 Recommended test equipment for
measuring the optical CAS sigrnal is an
oscilloscope. However, a DMM that can
measure voits, duty cycle, RPM {tachometer)
and frequency could also be used to test for a
rudimentary signal. Note: Nissan and ather
Far Eastern manufacturers typically utilise the
optical distributor as the primary trigger.

2 Remove tha distributor cap and visually
inspect the rotor plate for damage and
eccentricity. If necessary, remove the
distributor from the engine and rotate the
shaft. The shaft and rotor plate must rotate
without deviation or distortion (see
illustration 4.6).

RPM signal output tests

Note: The CAS and ECM muiti-plug must
remain connected during signal output tests.
The following tests are typical, and may need
modifying for some applications due to
variations in wiring,

Note: /n order ta conduct the RPM and TDC
tests, it is also possible to remove the
distributor fram the engine, swiltch on the
ignition and rotate the distributor shafl by
hand.

3 Connect the test equipment between
terminals 1 {earth or signal return} and 4 (RPM
signal) at the CAS multi-plug or the
carresponding multi-plug terminals at the
ECM.

4.6 Qptical crank angle sensor. The arow
points to the optical pick-up. Baneath the
pick-up is the rotor disc containing two
rows of slits. The large rectangular slit
indicates the position of number 1 cylinder

4 Crank or run the engine.

5 On an oscilloscope, a high-frequency
square waveforrmn switching between zero and
5 volts should be obtained. Check for even
peaks. One or morea peak that is much snallar
than the others could indicate a damaged slit.
6 A digtal voltmeter shouid indicate
switching between zere and 5 volts. The duty
cycle, RPM and frequency meters should
indicate a signal output. The frequency of the
RPM signal shoulo pe greater than that
oblained when testing the TDC sensor signal
{see below).

7 If the signal is nen-existent, very weak or
intermittent, check for a voitage supply to
CAS terminal 2 and check the CAS earth at
terminal 1. Alsa check the sensor for darmage,
dirt or oil, the distributor and rotar plate for
damags, and for continuity between the CAS
signal terminal and the ECM pin.

8 Run the engine at various engine speeds.
and check for a consistent signal that meets
the same requirements as the cranking test.

TDC signal output tests

Note: The CAS and ECM multi-plug must
remarn connected during signal output tests.

9 Connect the meter between terminals 1
{earth or signal return) and 3 [TDC signal) at
the CAS mulii-plug or the ceorresponding
rmulti-plug termina's al 1he ECM.

10 Crank or run the engine.

11 On an oscilloscope, a high-frequency
square wavelorm switching between zero and
5 volts should be obtained. Check for even
peaks. One or more peak that is much smaller
than the others could indicate a damaged slit.
12 A digital voltmeter should indicate
switching between zero and 5 volts. The duty
cycle, RPM and frequency meters should
indicate a signal output. The frequency of the
TDC signal should be less than that obtained
when testing the RPM sensor signal (see
above).

13 If the signal is non-existent, vary weak or
intermittent, check for a voltage supply to
CAS terminal 2 and check the CAS earth at
terminal 1. Also check the sensor for damage,
dirt or oil, the distributor and rotor plate for
damage, and for continuity between the CAS
signa! terminal and the ECM pirt.

14 Run the engine at various engine speeds,
and check for a consistant signal that meets
the same requirements as the cranking test.

CAS shield connection

15 The CAS signal wires are shielded against
RFI. Locata the wiring multi-plug connector or
discannact the ECM mulii-plug. Attach an
chmmeter probe to the wire attached to
sensor signal terminal 3, and attach the other
ohmmeter probe to earth. A reading of infinity
should be obtained.

16 Move the first ohrmmeter probe to the wire
attached to sensor signal termminal 4. A
reading of infinity should also be obtained.



4.7 Check the coil primary resistance. Disconnect the low tension
wires and connect the ohmmetsr between the positive and

negative terminals
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ECM multiplug

4.8 Detach the ECM muHi-plug and check for battery voitage at
the ECM primary ignition terminal

Prlmary |9n|t|on test procedures

General

1 Check the coil terminals for good clean
connections, and clean away accumuiations of
dirt and the residue from a maintenance spray.
The residue will artract dirt, and this may fead
to bleeding of the HT current to earth.

2 Ingpect the ignition ceil for signs of tracking,
particularly arcurd the coil tower area.

Note: Although the following taests are
accomplished with the aid of a basic dwsil
maeter, an oscilloscope js 8 more suitable
instrument for analysing the signals generated
by the primary ignition.

Engine non-runner test
procedures

3 Connect the dwell meter negative probe to
an angina earth.

4 Connect the dwell meter positive probe to
the coil negative (-) terminal {usually marked 1
in Bosch systerns).

& Crank the enging on the starier.

8 A duty cycle reading of approximately 5 to
20% should be obtained. If there is a
satisfactory primary signal, the primary
ignition (including the primary triggen are
providing an acceptable signatl.

Primary signal not available

{amplifier inside the ECM)

7 Check the primary trigger for a good signal
{rafer to CAS or HES test),

8 Switch on the ignition.

9 Check for a voltage supply to the coil
positive {+) 1eminal {15). If there is ne voltage,
check the wiring back to the supply (usually the
ignition switch, bul could be one of the relays).

10 Check for vortage to the coil negative (-)
terminal (1). If there is no veltage, remove the

wire to the coil {-) terminal and recheck. ¥
thera is still ne voltaga, check tha coll primary
resistance (see llustration 4.7).
11 If the voltage is at nominal battery leval,
check for a short 10 earth between the coil
number 1 terminai and the appropriata ECM
pin. If there is still no voltage, the coil is
suspect.
12 Detach the ECM multi-plug and check for
battery voltage at the appropriate ECM pin
{see lllustration 4.8}. If there is no voltags,
check for continuily between the coll number
1 terminal and the appropriate ECM pin.
Warning: Refer to Warmning No 3
fin the Reference Section at the
and of this book) befora dis-
connecting the ECM multi-plug.
13 If the wiring is satisfactory, chack all ECM
voltage supplies ard earth connections, N
tasting reveals no faulls, the ECM is suspect.
However, a substitute ignition coil should be
tried hefore renewing the ECM.
14 If the ignition system is of distributorless
type (DIS), repeat the tests for the second ar
third coil (where fitted). The ECM connectien
varies according to system,
Primary signal not available (separate
external amplifier)
15 Check the primary trigger for a good
signal (Refer to CAS or HES test}.
18 Switch the ignition on,
17 Check for a voltage supply te the coil
positive (+} terminal (15). If there is po voltage,
check the wiring back to the supply {usually
the ignition switch or one of the system relays).
18 Check for voltage ta the coil negative {-)
terminal (1}. If there is no voltage, remove the
wire to the coll () terminal and recheck. If
thera is still no voltage, check the coil primary
resistance, the coil is suspaci {refer to
MNlustration 4.4).

18 If the voltage is equal to battery voitage,
check for a short ta earth between the coil

number 1 terrminal and the amplifier. If the
wiring is satisfactory, the ampiifier is suspect.
20 Disconnect the amplifier multi-plug.
Warning: Refsr to Waming No 3
fin the Reference Section at the
end of this book) befors dis-
connecting the multi-plug.
21 Check for voltage at the amplifier terminal
that is connected to the ignitian coil terminal 1
{see lllustration 4.9}. If thers is no voltage.
check tor continuity of wiring between the
amptlifier and ignition coil terminal number 1.

H29284

J

49 Checking for voltage at the amplifier
terminal (1) that is connected to the
ignition coil terminal No. 1. The voitmeter
negative probe is connected to the
amplifier earth connection {2}
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R Check for voltage to the armnplitier from the
gnition switch,
: # Check the amplifier earth connection.
;. M Crank the engine and check for a control
L signal from the ECM to the amplifier, Note:
B Athough it is possible to use a dwell meter to
2 check for a duty cycie signal from the ECM fo
B the amplifier, the imtegrity of the signal may be
& dficuit to establish. Cnce again, an
wseiffoscope is mora likely to make sense of
| s signal,
" & If there is no control signal, check the
eontinuity of the wiring between the amplifier
wd the ECM terminal.
- 2 If the control signal is satisfactory, but
b there is no output from the amplifier, this
suggests a faulty ampiifier.

27 If the wiring is satisfactory, check all ECM
voltage supplies and earth cannections. If
testing reveals ne faults, the ECM is suspect.
However, a substitute ignition coil and/or
amplifier should be tried before renewing the
ECM.

28 If the ignitian system is of distributorless
type (DIS), repeat the tests for the second coil.
The ECM connection varies according to
system.

Engine running test procedures

29 Connect the dwell meter negative probe
to an engine earth.
30 Connect the dwell meter positive probe to
the coil nagative {-) terminal (usually marked 1
in Bosch systems).

res

31 Run the engine at idle and various
speeds, and record the duty cycie values,
Approximate values are given below:

Icfle spaed - 5 to 20%

2000 rpm - 15 to 35%

3000 rpm - 25 to 45%
32 It is important that the duty cycle in %
increases in value as the engine rpm is raised.
If your DMM can measure the duty cycle in
ms, the reading should not change much in
value as the engine rmm is raised.
33 Check the amplifier earth.
34 Check that devices such as a radic
supprasser or anti-theft alarm have not been
connected to the coil primary {=) terminal,
35 All other tests and any detaiied primary
analysis requiras the aid of an oscilloscope.

Sensor test procedu

General

1 Ingpect the air trunking from the AFS and
theck for splits, poor filting or damage. A
larpe vacuum leak at this point will cause the
angine ta fire but fail to continue running and
a small vacuum feak will adversely zftegt the
AFR.

2 The AFS may be one of various types: vane,
KE-Jetronic, hot-wire, hot-film or vortex type,
depending on system.

Vane type AFS

3 Connect the voltmeater negative probe to an
engine aarth.

4 ldentify the supply, signal and earth
teminals.

5§ Connect the voltmeter positive probe to the
wire attached to the AFS signal terminal (see
fllustration 4.10).

8 Remove the air trunking.

7 Remove the air fitar box so that the AFS
flap can be sasily opened and closed.

8 Open and close the AFS flap several times
and check for 'smooth operation. Also check
that the flap does not stick.

# Switch on the ignition (engine stopped). A
voltage of approximately 6.20 to 0.30 volts
should be obtained.

10 Open and close the flap several times,
and check for a smooth voltage increase to a
maximum of 4.0 to 4.5 volts. Note: If a digital
volimpter is used, then it is useful for it to have
a bar graph facility. The smoothness of the
voltage increase can then be more easily seen.
11 Refit the air trunking. Start the engine and
allow it to idle. A veltage of approximately 0.5
to 1.5 volts should be obtained.

12 Open the throttle to no more than 3000
mm, A veltage of approximately 2.0 to 2.5
volts should be obtained.

13 Snap open the throttle, A voltage greater
than 3.0 volits should be cbtained.

Erratic signal output

14 An erratic output occurs when the veoltage
output is stepped, drops to 2ero or becomes
open-cirouit.

15 When the AFS signal cutput is erratic. this
vsually suggests a faulty signal track or a
sticking - tlap. In this instance, a new or
raconditioned AFS may be the oniy cura,

18 Sometimes the wiper arm becomes
disengaged from the signal track at certain
points during its traverse. This can also give
an erratic ocutput.

17 Remove the top cover from the AFS and
check that the wiper arm touches the track
during its swing from the open to the closed
positian. Carefully bending the arm so that it
touches the signal track, or careful cleaning of
the track, can cure an erratic signal output.

Signal voltage not availabie

18 Check for the 5.0 voit reference voltage
supply at the AFS supply terminal.

19 Check the earth return connection at the
AFS earlh terminal.

20 If the supply and earth are satisfactory,
check for continuity of the signal wiring
between the AFS and the ECM.

21 If the supply and/or earth are
unsatisfactory, chack for continuity of the
wiring between the AFS and the ECM.

22 if the AFS wiring is satisfactory, check all
voltage supplies and sarth connections 1o the
ECM. If the voltage supplies and earth con-
nections are satisfactory, the ECM is suspect.
Signal or supply voltage

at battery voltage level _

23 Chack for a short to a wire connected to
the battery positive (+) terminal or a switched
supply voltage.

Resistance tests

24 Connect an chmmetar between the AFS
signal terminal and supply terminal or the AFS
signal terminal and earth terminal.

25 Open and clese the AFS flap several
times, and check for a smooth resistance
change. As the AFS flap is moved slowly from
ihe clpsed to the fully-open posilion, the AFS
rasistance may increase and decrease in a
series of steps. This is normal. 1 1he AFS
resistance becomes open or short-circuit, a
fault is revealed.

26 We are not providing resistance
spacifications tor the AFS described in this
book. itis less imponiant that the resistance of
the AFS remains within arbitrary values, than
the operation is correct.

27 Connect an chmmeter between the AFS
earth terminal and supply terminal. A stable
resistance should be obtained.

28 Renew the AFS if the resistance is open-
circuit or shorted to earth. Refer Lo the
comrents on resistance readings in Chapter 3.

KE-Jetronic type AFS

29 The AFS in KE-Jetronic systems is
attached to the metering unit sensor plala. As
the sensor plate moves, the signal varias in a
similar fashion to the vane AFS fitted in other
systems.

30 The general method of testing, and the
resistance and voltage values, are similar to
the vane type AFS described above.

4.10 Backprobing tha AFS for voltage
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Hot-wire or Hot-film type AFS

Note: The voltage measurements gre based
on the Vauxhall T6-valve engines with
Motronic 2.5. The readings from other
vehicles should be sirnifar.

Signal wire

31 Switch on the ignition. A voltage of
approximately 1.4 volts should be obtained.
32 Start the engine and allow it to idle. A
voltage of approximately 2.0 voits should be
obtained.

33 Snap open the throttle several times. The
voltage will not increase significantly over the
idle value during this off-load test. Note: if a
digital voltmeter is used, then it is useful for it
to have a bar graph facility. The smoothness
of the voltage increase can then be more
easfly seen.

34 It is less easy tp test the AFS hot-wire
signal output because it is impossible to
simulate full-load conditions in the workshop
without putling the vehicie on a chassis
dynamometer (rolling road). However, the
foliowing test procedure will usually prove it
the signal autput is consistent.

35 Disconnact the ajr trunking so that the
hot-wire is exposed.

36 Switch on the ignition.

37 Use a length of piastic tubing to blow air
over the hot-wire.

38 It should be possible 1o olot a voltage
curve, alithough the curve will be much
steeper than that obtained with the engine
running.

Erratic signal output

39 The signal output 1s erratic when the
voltage does not follow a smooth curve, if the
voitage drops to 2ero, or if it becomes open-
circuit.

40 Check the AFS resistance as follows.
Connect an chmimetear batween AFS termmals
2 and 3. A rasistance of approximately 2.5 to
3.1 ohms sheuld be obtained.

41 When the AFS signal output is eratic, and
ail supply and earth voltages are satisfactory,
this suggests a faulty AFS. In this case, a new
of raconditioned AFS may be tha only cure.

Signal voltage not available

42 Check ior the battery voltage supply to
AFS terminal humber 5.

4.11 Backprobing for an ATS signal
{ATS located in the air filtar box}

43 Chack the earth ratumn gonnection al AFS
{erminal number 2.

44 Check the earth connecticn at AFS
terminal number 1.

45 If the supply and sarths are safisfactory,
check for continuity of the signal wiring
hetween the AFS and the ECM.

46 If the supply and/or earths are
unsatisfactory, check for continuity of the
supply and/or earth wiring between the AFS
and the ECM.

47 If the AFS winng is satisfactory, check afl
valtage supplies and earth connections 1o the
ECM. If the voltage supplies and earth
connections are satisfactory, the ECM is
suspect.

Vortex lype AFS

48 The vortex type AFS relies on the intake
manifold design to create a turbulent airflow.
Aradio signal is passed through the airfltow as
it flows through the sensor. Variations in the
turbulence cause a change in frequency that
the sensor returns to the ECM as a measura
of airflow into the engine,

48 \dentify the signal terminal. At idle speed,
the sigral output should be typically 27 to 33
Hz. The freauency wil! increase as the engine
speed is increased.

B0 ldentify the earth terminals. A voltage of
less than 0.2 volts should be obtained.
51 \dentify the supply terminal.
voltage should be obtained.

52 It is probable that the sansor will alse
house air temperature and air pressure
sensors. These sensors should ba tested as
described under the test for the appropriate
Sensor.

Battery

8 Air temperature sensor (ATS)
- NTC type

1 The majority of ATSs used in motor vehicles
are of the NTC type. A negative lemperature
caefficient (NTC) sensor is a tharmistor in
which the resistance decreases as the
temperature rises. A positive temperalure
coeflicient (PTC) sensor is a tharmistor in which
the resistanca rises as the temperature rises.

2 The ATS may be located in the inlet tract of
the airflow sensor or in the inlet manitord. If
the ATS is located in the airflow sensor, it
sharas a common earth return. Both types of
ATS are examnples of two-wire sensors, and
test procedures are similar.

3 Connect the voltmetar negative probe to an
engine earth.

4 Identify the signal and earth terminals.

5§ Connect the veltmeter positive probe 10 the
wire attached to the ATS signal terminal (see
illustration 4.91}.

6 Switch the ignition on (engine stopped).

7 A voltage ol approximately 2 to 3 volts,
depanding upon air temperature, is likely to
be obtaned. Refer to the ATS chart for typical
voltages at varicus temperatures.

8 The signal voltage will vary according 1o the
temperature of the air in the AFS iniat tract o
inlet manifold. As the engine compartment
inlet manifold air rises in temperature, the
voltage signal passed to the ECM will reduca. ;
When the engine is cold, the air temperature
will match the ambiant temperature. Afler the
engine has started, the temperature of tha ar
in the engine compartment and the inl
manifold will rise. The temperature of the airin
the inlet manifold will rise to approximately 7
or B0°C, which 1s a much higher temperature
than that of tha air in the enginé compartment,
9 When undergeing tests at various temp
eraturas, the ATS can be warmed with a hair-
dryer or cadled with a product like “Freezit”,
which is an ice cold aerosol spray, soldin
electronic component shops. As the ATS i3
heated or cooled, the temperature will changs
and so oo will the resistance and voltage.

ATS voltage and resistance
table (typical NTC type)

Temp Resistance Volts

(°C) {ohms)

Q 4800 to 6600 4.00 {o 4.50

10 4000 3.75 1o 4.00

20 2200 to 2800 3.00 to 3.50

30 1300 325

40 1000 ta 1200 2.50t0 3.00

50 1000 2.50

60 800 2.00 fo 2.50

80 270 to 380 1.00 to 1.30

110 .50
Open-circuit 5007
Short to earth Zero

10 Check that the ATS voltage corresponds
o the temperature of the ATS. A temperature
gauge is required here.

11 Star the engine and allow #t to warm up to
narmal pperating temperalure. As the enging
warms up, the voltage should reduce in
accordance with the ATS chart.

12 Procead with the following tests and
checks if the ATS signal voltage is zero
(supply is open-circuit or shorted to earth) or
at 5.0 volt level (ATS is open-circut).

Zero volts obiained
at the ATS signal terminal

13 Check that the ATS signal terminal is not
shorted to sarth,

14 Check for continuity of tha signal wiring
batwaen the ATS and the ECM.

16 If the ATS wirng is satisfactory, yet there
is no voltage is output from the ECM, check
all veltage supplies and earth connecticns to
the ECM. If the voltage supplies and earth
cannections are satisfaciory, the ECM is
suspect.

5.0 volts obtained
at the ATS signal terminal

16 This is the open-circuit voltage, and will
be obtained in the event of one ar more of the
following conditions:
a) The signal ternunal in the ATS {or AFS)
multi-plug is hot making contact with the
ATS.

b} I
c) I
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b} The ATS is open-circuit.

¢} The ATS earth connection is open-circuit.
Signal or supply voltage

at battery voltage level

{7 Check for a short to a wire connected to
the battery positive {+) terminal or a switched
supply voltage.

Resistance tests
with an ohmmeler

18 A resistance test may be made at various
temperatures, and a comparison made with
the temperature/resistance chart. Refer to the
voltage tests above for a method of
heating/cooling the ATS.

19 When the ATS resistance is within the
stated parameters for a cold engine (20°C) the
toolant temperature should also be within +
5°C. of that figure.

9 Air temperature sensor {ATS}
- PTC type

1 The PTC type ATS is fitted to a small
number of systems (mainly Renault vehicles).
A positive temperature coefficient (PTC)
sensor is a thermistor in which the resistance
fises as the temperature rises.

2 The general method of testing is similar to
the NTC type previously described; with
reference to the values in the ATS (PTC}
tesistance and voltage table.

ATS resistance and
voltage table (typical PTC type)

Temp Resistance Volts

{°C) (ohms)

0 254 to 266

20 283 to 297 05to 15

40 315t 329 1.5
apen-circuit 5001
short to earth zZero

10 Atmospheric pressure
sensor (APS)

1 The APS detects changes in atmospheric
pressurg, and returns the information to the
ECM in the form of a voltage (see illustration
4.12).

4,12 Atmospheric pressure sensor

2 Connect the negative oscilloscope or
voltmeter probe to an engine earth, or to the
earth return at terminal 1 of the APS sensor,

3 Connect the positive oscilloscope or
voltmeter probe to the wire attached to the
APS sensor signal terminal.

4 Switch the ignition on.

5 The voltage generated by atmospheric
pressure at sea level may be typically 3.0
volts. The voltage will change slightly to
reflect changes in pressure and also when the
vehicle operates at different altitudes. The
changes in voltage are likely to be relatively
small. If the voitage does not fall within the
expected parameters, continue with the
following tests.

Signal voltage not available

6 Check the reference voltage supply -
usualtly 5.0 volts.

7 Check the earth return. Expect a voltage
less than 0.25 volts.

8 If the supply and earth are satisfactory,
check for continuity of the signal wiring
between the APS sensor and the ECM.

91If the supply andfor earth ars
unsatisfactory, check for continuity of the
wiring between the APS sansor and the ECM.
10 If the APS sensor wiring is satisfactory,
check all voltage supplies and earth
connections to the ECM. If the voltage
supplies and earth connections are
satisfactory, the ECM is suspect.

Signat or supply voltage
at battery level

11 Check for a short to a wire connected to
the battery positive (+) terminal or a switched
supply voltage

11 CO/mixture potentiometer
{“pot”)

1 The CO pot may be located in the airflow
sensor (AFS), or may be a separate sensor
located in the engine compartment or may be
directly attached to the ECM. If Incated in the
airflow sensor, the GO pot shares a common
aarth return.

2 The CO pot is an example of a thres-wire
sansor, and test procedures foliow similar
paths regardless of the pot's location.

3 The CO pot attached to the ECM cannot be
tested separately, and a new ECM is required
if the CO pot fails.

4 Roll back the rubber protection boot to the
CO pot multi-plug (or airflow sensor muiti-
plug if located in the AFS).

5 Connect the voltmeter negative probe to an
engine earth.

6 Identify the supply,
terminals.

7 Connect the voltmeter positive probe to the
wire attached to the CO pot signal terminal.

8 A voltage of approximately 2.5 volts should
be obtained in most systems {see illustration
4.13).

signal and sarth

9 Record the exact voltage so that the
voltage can be reset to the exact value after
tests are complete.

10 Remove the tamperpreof cap from the
adjustment screw.

11 Turn the adjustment screw one way and
then the other. The voltage should vary
smoothly.

CO pot voltage does not
alter during adjustment

12 Check for the 5.0 volt reference voltage
supply to the sensor.

13 Check the earth retum connection to the
Sensor.

14 It the supply and earth are satisfactory,
check for continuity of the signal wiring
between the CO pot and the ECM.

15 If the supply and/or earth are
unsatisfactory, check for continuity of the
supply and/or earth wiring between the CC
pot or AFS (as appropriate) and the ECM.

16 If the AFS wiring is satisfactory, check ail
voltage supplies and earth connections to the
ECM. If the voltage supplies and earth
connections are satisfactory, the ECM is
suspect.

12 Coolant temperature sensor
{CTS) - NTC type

1 The majority of CTSs used in motor
vehicles are of the NTC type. A negative
temperature coefficient (NTC) sensor 15 a
thermistor in which the resistance decreases
as the temperature rises. A positive
temperatura cosfficient (PTC) sensor is a
thermistor in which the resistance rises as the
tamperature rises.

2 Roll back the rubber protection boot to the
CTS multi-plug.

3 Connect the voltmeter negative probe to an
engine earth.

4 |dentify the signal and earth terminals.

CO POT.

©
=
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4.13 Checking for signal voltage at the CO
pot - a typical reading would be 2.5 voits
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4.14 Checking the CTS resistance

5 Connect the voltmeter positive probe toc the
wire attached to the CTS signal terminal.

& With the engine cold and not running.
switch on the ignition.

7 A voltage of approximately 2 to 3 volts,
depending upon temperature, is likely ta be
obtained. Refer to tha CTS chart beiow for
typical voltages at varicus temperatures.

CTS voltage and
resistance table (typical)

Temp Resistance Volts

{°C}) {ochms)

t] 4800 to 6600 4.00 to 4.50

10 4000 3750 4.00

20 2200 to 2800 3.00 to 3.50

Ko 1300 3.25

40 1000 ta 1200 2.50 to 3.00

50 1000 2.50

a0 800 2.00 10 2.50

a0 270 ta 380 1.00 t0 1.30

110 0.50
COpen-circuit 50zx0.1
Short to earth zara

8 Check that ihe CTS voltage correspands to
tha temperature of the CTS. A temperaturs
gauge is required hare,

P Start the engine and allow it to warm up to
normal operating temperatura. As the engine
warms up, the voltage shouid reduce in
accordance with the CTS chart.

/i
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4.15 An chmmeter is connected between
the two terminals to check the rasistance
of the inductive phase sensor {CID)

10 A comman probiem may occur where the
CTS varies in resistance [and voltage) outside
of its normat range. If the CTS voltage
measurement is normally 2 volts cold/0.5
vglts hot, a faulty CTS may give a voltage of
1.5 valts cold/1.25 voits hot, resulting in the
engine being difficult to stanl when cold and
running richer than normal when hot. This will
not result in the generation ol a fault code
{unless the ECM is programmed to recognise
voltage changes against time) because the
CTS is still operaling within its design
parameters, Renew the CTS if this fault
occcurs. Note: The above example is typical,
and not meamt to represent an actual voltage
obtained in g particular system undar test,

11 Proceed with the following tests and
checks if the CTS signal voltage is zero
{supply is apen-circuit or shorted to earth) or
at 5.0 volt level (CTS is open-cirguit).

Zero volis obtained
at the CTS signal terminal

12 Check that the CTS signal terminal is not
sharted to earth.

13 Check for continuity of the signal wiring
between tha CTS and the ECM.

14 If the CTS wiring is satisfactory, yet no
voltage is cutput from the ECM, check all
voltage supplies and sarth connections to the
ECM. If the voltage supplies and earth con-
nactions are satisfaciory, the ECM is suspect.

5.0 volts obtained
at the CTS signal terminal

15 This is 1he open-circuit voltage, and will
be obtained in the event of one or more of the
following conditions:

a) The signal terminal in the CTS mufti-piug

is not making contact with the CTS.

bj The CTS is open-circuit.

c) The CTS earth connection is open-circuit.
Signal or supply voltage
at battery voltage level

16 Check for a short tc a wire connectad fo
the batiery positive (+) terminal or a switched
supply vollage.

Resistance tosts
with an ohmmeter

CTS on vehicle

17 A resistance test may be made at various
temperatures and a comparisan made with
the termnperature/resistance chart (see
illustration 4.14). When the resistance is
within the stated paramaters for a cold engine
{2D°C), the coolanl tempetrature should be
within +5°C of that figure.

18 An allowance should be made for a temp-
erature obtainec by probing the outside of the
CTS or coolant passage. This is because the
actual temperature of the coolant may be
hotter than the surface temperature of the CTS.

CTS off vehicle

19 Place the CTS in a suitable container of

water, and measure the temperature of the
water.

20 Measure the resistance of the CTS, ant
check the resistance against ine temperatun
chart.

21 Heat the water, peariodically measunng th.

water temperature and the CTS resistance
and comparing 1he resistance with thy
temperature chart.

13- Coolant temperature sensor

{CTS) - PTC type

1 The PTC type coclant temperature sensor
is fitted 1o a small number of systerns (mainky
Renault vehicles). A positive lemperature
cosfficient (PTC} sensor is a thermistor in
which the resistance rises as the temperature
rises.

2 The general method of testing is similar 1o
the NTC type previously described: with
reference to the values in the CTS (PTC)
resistance and voltage table.

CTS resistance and
voltage table (typical PTC type)

Temp Resistance Volts

(*C) {ohms}

0 254 to 266

20 283t 297 0.6tc 8

80 383 to 397 1.0f0 1.2
QOpen-circuit 50+ 0.1
Short to earth zem

14 Cylinder identification (CID) -
inductive sensor

1 The inductive phase sensor which identifies
the cylinders for sequential injection operation
may be fitted inside the distributor or rmounted
upon the camshaft.

2 Measure the GCiD resistance ({see

ilustration 4.158) and compare to

specifications for the vehicle under tesi.

Typical CID resistance is in the range 200 to

900 chms.

3 Detach the C\D or ECM multi-plug.
Warning: Refer to Warning No 3
fin the Referance Section at the
end of this book) before dis-
connecting the ECM multi-piug.

4 Connect an AC voltmeter between the two

terminats al the CIO or at the corresponding

multi-plug terminals at the ECM. Note: Better

resuits are usually obtained by probing the +

terminal. atthough the signal can often be

obiained upon the CID earth retum.

5§ Crank the engine. A minimum AC RMS

voltage of about 0.40 wolts should be

obtained.

& Reconnect the CID or ECM multi-plug.

7 Backprobe the CID signal and earth

terminals.

B8 Stan the engine and allow it tg idle. A

minimum AG RMS voltage of about 0.76 volts

should be obtained.
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15 Cylinder identification -~ .-
% Hall-effect sensor

R

2

i The Hall-effect phase senscor which
identifies the cylinders for sequential injection
operation may be fitted inside the distributor
or mounted upon the camshatt. The following
procedures  describe how to test the
distributor-located sensor. Testing the
camshaft-located type will follow similar lines.
2 Connect the woltmeter negative or dwsll
meter probe to an engine earth,

3 Identify the supply, signal and earth
terminals. The terminals may be marked as
follows:

0 Output
+ Signal
- Earth

4 Connect the voltmeter positive or dwaeil
meter probe to the wire attached to the HES
signal terminal {see illustration 4.18). Note:
The mufti-plug must be connected.

§ Allow the engine to idle. An average voltage
of approximately 2.5 volts or an approximate
duty cycle of 50% should be obtained

Signal voltage or
duty cycle signal not available

§ Stop the engine.

7 Remove the distributor cap.

B HES muiti-plug connected, ignition on.

8 Yoltmeter positive probe connected to the
signal terminai.

10 Tum the engine over slowly. As the trigger
yane cut-out space moves in and ocut of the
air gap, the voitage should alternate between
5.0 volts and zero volts,

Signal voltage not available

1t Disconnect the HES multi-plug at the
distributor.

12 Probe cutput terminal 2 {O} of the harness
multi-plug with the voltmeter positive probe.
13 If there is no voltage from the ECM to
terminal 2, chack for continuity of the signal
wiring between the HES and the ECM.

14 Recheck for voltage at the ECM terminal.
15 If no voltage is available at the ECM,
check all voltage supplies and earth
connections to the ECM. If the wvoltage
supplies and earth connections are
satisfactory, the ECM is suspect.

16 Check the voltage supply (5.0 volts) at
HES terminal number 1 (+), If the supply is
unsatisfactory, check for continuity of the
wiring between the HES and the ECM.

17 Check the earth connection at HES
terminal numbsr 3 ().

18 {f the voltage supply and earth are
satisfactory, the HES in the distributor is
suspact.

4.16

Hall-effect phase ssnsor (CID} -
multi-plug disconnected

[TAE ey

1 The timing of the phase sensor and the
primary trigger is particularly important in
sequential fue! injected wvehicles. If the
phasing is cut of synchronisation, at best the
engine may sink into LOS mode with loss of
power and increased emissions. At worst, the
engine may fail to start.
2 Reasons for phasing errors:

a) Incorrectly adjusted distributor. Only if the

distributor fs adfustable.
b Sfack timing belt (very common fault).
¢) Misafignment of tirning belt,

FERR

1 The main components in an EGR system
are the EGR valve, control solencid and lift
sensor {(some systems) and vacuum hoses
{where fitted) (see illustration 4.17). The
components could be tested as follows.

2 Check the vacuum hoses for condition.

3 Warm the engine to normal operating
tempserature (this condition must exist for all
tests).

Control solenoid tests

4 Start the engine and allow it to idle.

5 Disconnect the multi-plug from the EGR
control solenoid.

6 Attach a temporary jumper wire from the
battery positive terminal to the supply terminal
on the sclencgid valve.

7 Attach a temporary jumper wire from the
solenoid valve earth terminal to an earth on
the engine.

8 The EGR valve should actuate and the idle
quality deteriorate, If not, the EGR valve or
solencid are suspect.

9 Check for voltage to the control solenoid
supply terminal.

10 Check continuity of the control solenoid
and compare to the vehicle specifications.

EGR sensor tests

11 Backprobe the EGR senscor multi-plug
{where possiblg}, or connect a break-out box
(BOB) between the ECM multi-piug and the
ECM.

12 Connect the voltmeter negative probe to
an enging earth, or to the earth return of the
EGR sensor.

13 Connect the voltmeter positive probe to
the wire attached to the EGR sensor signal
terminal.

14 Start the engine and allow it to idle; the
EGR signal voltage will be typically 1.2 volts.
15 Disconnect the multi-plug from the EGR
control solenoid and attach jumper leads to
the contro! sclencid as described above.

16 The EGR solencid valve should fully
actuate, and the sensor signal voltage should
increase to over 4.0 volts. Note: it is very
difficuit to open the EGR valve so that a

EGR valve

({includes lift
sensor and

control solenoid) A
\\

>

Exhaust gases flow
from exhaust into inlet
manifold via EGR valve

B

—
c ECM
D
inlet manifold

4,17 EGR valve including lift sensor

A Controf solenoid switched earth

B Reference voltage supply to lift senscr

C Lift sensor signal

D Lift sensor earth retum through the
ECM
E Supply from the relay or ignition
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4.18 Typical knock sensor

smooth output can be oblained from the
valve. However, checking the sensor voftage
at the fulty-closed and fully-open position
shauld aflow a judgement pn whether the
sensor is operating correctly.

17 Remaove 1he temporary jumper wires from
the solenoid, and the sensor signal voltage
should decrease.

18 1f the EGR sensor signal voltage does not
behave as described, refer to the relevant
fault condition tests below.

Erratic signal outpul

19 An erratic output occurs when the voliage
output is stepped, or drops to Zero of
becomes oppen-circuit and this usually
suggests a lault, EGR sansor.

20 Check for a 5.0 volt reference voltage and
goed earth connection on the other twa wires.

Signal or supply voliage
at battary voltage level

21 Check for a short to a wire connected to
the battery positive (+) terminal.

18 i—‘uel;iampémﬁmé’ sensor

1 The FTS measures the fuel temperature in
the fuel rail.

2 The majority of FTSs used in motor vehicles
are of the NTC type. A negative temperature
coefficient (NTC) sensor is a thermister in
which the rasistance decreases (negatively) as
the temperature (ie fuel temperature) rises.

3 The general method of tesling, and the
resistance and voltages, are similar to the
NTC type coolant temperature sensor
previously described.

19 Fuel temperature switch (F5)
- test pracedure

1 The FS operates when the fuel temperature
in the fuel rail rises above a pre-determined
value.

2 Supply to the FS is usually 12 volis from a
switched battery supply.

3 Batiery voltage will be available at the earth
side of the switch when the temperature is
under the switching temperalure.

4 Zerg voltage will be obtained at the earth
side of the switch when the temperatura is
above the switching temperature.

@ |
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4.19 Using a vacuum pump and a voltmeter to check the MAP sensor signal

20 Knock sensor (KS)

1 Attach the probe of an inductive timing light

R

to the HT lead of number 1 cylinder {sée -

illustration 4.18).

2 Connect an AC voltmeter or oscilloscope to
the KS terminals

3 Allow the engineg to idle.

4 Gently tap the engine block close (o
number 1 eylinder.

5 The timing should be seen to retard and 2
small voltage (approximately 1.0 volt) should
be displayed upon the voltmeter or
oscilloscope.

21 Manifold absolute pressure
{(MAP) sensor -
analogue type

Note: Where the MAF sensor is located
internally in the ECM, voltage tests are not
possibie.

1 Use a T-connector to connect a vacuum
gauge between the inlet manifold and the
MAP sensor.
2 Allow the engine 1o idie. f the engine
vacuum 1 low {less than 425 to 525 mm Hg).
check for the following faults:

a) A vacuum legk.

b A damaged or perished vacuum pipe.

¢} A restricted vacuum conpection,

d} An engine prablem, eg. misalignment of

the cam beft.
e A leaky MAP diaphragm (inside the ECM
if the MAP sensor 1s internal).

3 Disconnect the vacuum gauge and connect
avacuum pump in its place.
4 Use the pump to apply vacuum to the MAP
sensor until approximately 560 mmHg is
reached.
§ Stop pumping, and the MAFP sensor
diaphragm should hold pressure fer 2 minimum
of 30 seconds at this vacuurn setting.

External MAP sensor only

& Connect the volimeter negative probe to an
engine earth.

7 ldentify the supply, signal and earth
terminals.

8 Connect the voltmeter positive probe to the
wire attached to the MAP sensor signal
terminal.

9 Disconnect the vacuum pipe from the MAP
sensor.

10 Connect a8 vaguum pump to the sensor
{see illustration 4.19}.

14 Swilch the ignition on.

12 Gompare the ignition on voltage ta that
specified.

13 Apply vacuum as shown in the table and
check for a smooih voitage change.

14 In turbocharged engines, the results will
be slighlly different to normally aspirated
engines.

Ess

15 .
Quir
ops

the
Ve

18
wa



& Deceferation 1.0

& Condition Volts MAP

| Futthrottie 2.2

Component test procedures 4+11

{  Erratic signal output

& 15 An erratic output oceurs when the voltage

E output is stepped, drops to Zero or becomes
& cpen-circuit. This usually suggesis a fauity
MAP sensar. In this instance, a new sensor is
the anly cure.

Yoltage table (signal terminal)

1¢ Checking conditions -

| engine stopped,
& vacuum applied with pump.

Yacuurn

Volts MAP
& spplied {bar)
Zoro 4.3t6 4.9 1.0+ 0.1
200 mbar 3.2 1]
400 mbar 22 .6
[ 500 mbar 121020 0.5
B0G mbar 1.0 0.4

[ Condition Volts MAP Vacuum
] (app) (bar) (bar)
b Rulttwattle 435 1.0+0.1 zero
8 miionon 435 1.0:0.7  zero
& Wespeed 1.5 02810055 0.72t0045
0.2040 025 0.80to0.75

+ Turbocharged engines

Vacuum
{app) (bar) {bar}
1.0:01 zero

| Wnitionon 2.2 101201 zero

| Mespeed 02008 02810055 0.72t0 0.45
- Pressure applied Volts

0.9 bar 4.75

fa test of turbo boost pressure)

Signal voltage not available

17 Check the reference voltage supply (5.0
volts).

18 Check the earth return.

19 If the supply and earth are satisfactory,
check for continuity of the signal wiring
between the MAP sensar and the ECM.

201 the supply and/or earth are
unsatistactary, check for continuity of the
winng betwesn the MAP sensor and the ECM.
M It the MAP sensor wiring is salisfactory,
check all voltage supplies and earth
connections 1o 1he ECM. If the voliage
supplies and earth connections are
satisfactory, the ECM is suspect.

Signal or supply voltage at
battery voltage level

22 Check for a short to a wire cannected to
the battery positive {+} terminal or a switched
stpply voltage.

Other checks

23 Check for gxcessive fuel in the vacuum
trap or hose.

24 Check for a faulty vacuum hose or a
vacuum leak.

25 Check for mechanical, ignition or a fuel
fault resulting in low engine vacuum,

22 Manifold absclute pressure
(MAP) sensor - -
digital type- .

1 Set the DMM to the volts scale.

2 Switch on the ignition,

3 ldentify the supply, signhal and earth
terminals,

4 Connect the voltmeter positive probe to the
wire attached to the MAFP sensor signal
terminal. An average voltage of approximately
2.5 valts should be obtained. If not, refer to
the “Signal voltage not availabile” tests below.
5 Set Ine meter to the tachomater 4-cylinder
scale {(all engines).

& Disconnect the vacuum hose 1o the MAP
sensor.

7 Connect the positive DMM prabe to the
signal terminal, and connect the negative
prebe to the sarth terminat.

8 An rpm reading of 4500 to 4900 should be
obtained.

9 Attach a vacuum pump to the MAP sensor
hose connection. During the following tests,
the vacuum should held steady at all of the
pressure settings.

Anply 200 mbar - the rpm should drop by
525 + 120 rpm.

Apply 400 mbar - the rom should drop by
1008 + 120 rprm.

Apply 600 mbar - the rpm should drop by
1460 + 120 rpm.

Apply 800 mbar - the rpm shouid drop by
1880 1 120 rpm.

10 Release the pressure, and the measured
rpm value should return to the ariginal setting
of 4500 10 4800,

11 Rensw the MAP sensar if it fails 10 behave
as described.

Signal voltage not available

12 Check the reference voltage supply (5.0
volts).

13 Check the sarth return,

14 If the supply and earth are satisfactory,
check for continuity of the signal wiring
between the MAP sensor and the ECM.

15 1 the supply and/or earth are
unsatisfactory, check for continuity of the
wiring between the MAP sensor and the ECM.
16 If the MAP gensor wiring is satisfactory,
check all voltage supplies and earth
connecticns to the ECM. If the voltage
suppliss and earth connections are
satisfactory, the ECM is suspect.

Signal or supply voltage at
battery voltage level

17 Check for a short to a wire connected to
the battery positive (+) terminal or a switched
supply voltage.

Other checks

18 Check for excessive fuel in the vacuum
trap or hose.

19 Check for a fauity vacuum hose or 3
vacuum leak.

20 Check for mechanical, \gnition or a {us!
fault resulting in low engine vacuum.

23 Oit temperature sensor
(OTS) - NTG type

1 The majority of OTSs used in molor
vehicies are of the NTC type. A negalve
termnperalure coefficient (NTG) sensor 12 a
thermistar in which the resistance decreases
as the temperature rises.

2 The general method of testing, and the
resistance and voltage values, are similar to
the NTC type coolant temperature sensor
previously described.

24 Power steering pressure
switch (PSPS) test
procedure

1 The PSPS operates when the steering 15
furned (see ilustration 4.20). The information
from the switch is used 1o ingrease the engine
idla speed. to compensate for the extra load
placed on the engine by the power sieering
pump.

2 Supply to the PSPS is usually mage from a
switched battery supply or from the ECM.

3 Battery voltage will be avallable at both the
supply and earth side of the switch when the
wheels are in the straight-ahead position.

4 Zero voltage will be obtained at the earth
side of the switch when the wheels are Wurried.
Note: in some systems, zero voltage wifi be
obtained with the wheels strasght-ahead, and
battery voltage whern the wheels are turned.

25 Throttle switch (TS)

Note: The following procedures apply for a
typicat three-wire throttle switch. However, in
some three-wire TS applications, the idle
switch alone or the full-load switch alone may
be connected. Alst in other applications,

H25697

4.20 Typical power steering pressure
switch (PSPS)
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separate idle and fuli-load switches may be
provided. On some Rover modeis, the TS is
located on the accelerator pedal. Whatever
the arrangement, the basic test procedure will
be sirilar for alf types.

Voitage tests

1 The three wires to the TS muiti-plug
connector are earth, idla signal and full-load
signal.

2 Cennect the voltmeter negative probe to an
engine garth.

3 Identity the idle signal, full-load signal and
aarth ferminals.

4 Switch on the ignition {engine not running).
5 Cannact the volimeter positive probe to the
wire attached to the 7S idle signal terminal.

6 Zero vaolts should be obtained. If the meter
indicates 5.0 volts, ioosen the screws and
adjust the TS so that zerc volts is obtained.
Note: On soma vehicles, the throtile switch
may not be adjustable.

Zero volts cannot be obtained
(throttle closed}

7 Check the throttle valve position.

8 Check the TS sanh connection.

@ Carry out the TS resistance tests (below),
10 If the voltage is satisfactory with the
throttle closed, crack open the throttle - the
switch should “click” and the voltage should
rise to 5.0 voits.

Voltage low or non-existent
{throttle open)

11 Check that the TS idle terminal is not
shortad to earth.

12 Disconnect the TS multi-plug and check
for 5.0 volts at the multt-plug idie terminal. I
there is no voltage, proceed with the following
checks.

e . [ 2
4.21 Throttle pot output being measured
with the aid of a volimeter. Hare a papsar
clip has been inserted into the rear of the
sansor to allow voltmeter connection

13 Check for continuity of the idle signal
wiring betwean the TS and the ECM.

14 If the TS wiring is satisfactory, check all
voltage supplies and earth connections to the
ECM. ¥ the voltage supplies and earth
connections are satisfactory, the ECM is
suspect,

Voltage satisfactory
{throttie open}

15 Reconnect the voltmeter probe 1o the wire
attached to the TS full-load signal terminal.

16 With the throttle in either the idle or just
open positions, the meler should indicate 5.0
volts.

Voitage low or non-existent
{throttle closad or just open)

17 Check the earth connection.

18 Check that tha TS full-load terminal is not
shorted to earth.

19 Disconnect the TS multi-plug, and check
for 5.0 volts at the full-load multi-plug
terminal. If there is no voltage, proceed with
the foliowing checks

20 Check for continuity of the full-load signal
witing between the TS and the ECM.

21 If the TS wiring is satisfactory, check all
voltage supplies and earth connections to the
ECM. If the voltage supplies and sarth
connections are satisfactory, the ECM is
suspect.

Voltage satisfactory
{throttle closed or just open)

22 Fuily open the throtile. As the throttle
angle becomes greater than 72°, the voltage
should drop 1o zero volts. If the voltage does
not drop, the throttle switch is suspect.

Resistance tests

23 Disconnect the TS multi-plug.

24 Cannsct an ohmmeter batween the TS
earth terminai (sometimes marked 18) and
tarminal 2 (idle contact).

25 With the throttle switch closed, the
ohmmeter should indicate very close to zero
ohms.

268 Slowly open the throttle. As the TS cracks
open, it shouid "click” - the resistance should
become cpen-circuit and remain so, even as
the throttie is opened fully.

27 Reconneact the ohmmeter between the
earth terminal (sometimes marked 18) and
terminal 3 {full-load contact).

28 With the throttle switch closed, the
ohmmeter should indicate an opan-circuit.

29 Slowly open the throttie. As thea TS cracks
open, it should “click™ - tha resistance should
remain open-circuit until the throttle angle
becomes greater than 72°, when the
resistance should change to continuity of
approximately zero chms.

30 It the TS doss not behave as described,
and it is not prevented from opening or
closing fully by a binding throttle lnkage, the
TS is suspect.

Voltage tests

1 Connect the voltmeter negative probe toan-
engine earth.

2 identify the supply, signal and earth
terminals. Note: Although the majority of
TRSs are usually three-wire types, some.
sensors may include additional terminals tha
function as a throttle switch. If so, test the
switch using similar routines to thoss.
described for the throtife switch above.

3 Connact the voltmeter positive probe to the
wira attached 1o the TPS signal terminal (ses
illustration 4.21).

4 Switch on the ignilion {sngine stopped). In
most systems, a voltage less than 0.7 volls
should be obtainad.

5 Open and close the throttle several himes,
and check for a smooth voltage increase toa
maximum of 4.0 to 4.5 voits. Note: /f 2 digital
voftrmeter is used, then it is useful for it to have
& bar graph facility. The smoothness of the
vollage increase can then be more easily seen,

Erratic signal output

6§ An erratic output occurs when the voltags
output is stepped, or drops to zero or
becomes open-circuit.

7 When the TPS signal output is erratic, this
usually suggests a faulty potentiometer. In
this instance, a new or reconditioned TPS is
the only cure,

Signal voltage not available

8 Check for the 5.0 volt reference voltage

supply at the TPS supply terminal.

8 Check tha earth return connection at the
TPS earth terminal.

10 If the supply and earlh are satisfactory,
check for continuily of the signal wiring
betwseen the TPS and tha ECM.

11 If the supply andfor earth are
unsatisfactory, check for continuity of the
wiring between the TPS and the ECM.

12 H the TPS wiring is satisfactory, check all
voltage supplias and earth cannections to the
ECM. If the voltage supplies and earth
cannactions are satisfactory, the ECM is
suspect.

Signal or supply voitage
at battery voltage level

13 Check for a short to a wire connected to
the battery positive (+) terminal or a switched
supply voltage.

Resistance lests

14 Connect an chmmeter betwsaan the TPS
signal terminal and supply terminal or the TPS
signal terminal and earth terminal.

15 Open and close the throttle several times.
and check for a smoeoth resistance change. If
the TPS resistance becomes open or short-
circuit, a fault is revealed.

o =mnRZ
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;¢ 18 We have not provided resistance
g specifications for the throttie pots described
& | this book. For one thing, many vehicle

& manutacturers do not publish test values.

I Aso, it is less important that the resistance of
¥ the TPS remaing within arbitrary values, than
the operation is corract (varies consistently
with throttle operation).

17 Connect an ohmmeter between the TPS
sarth terminal and supply terminal, A stable
& rnsistance should be obtained.

& 18 Renew the TPS if the resistance is open-
~ tirouit or shorted to earth.

§ Mono-Motronic

§ and Mono-Jetronic

19 Dual throttle position sensors are usually
provided in these systems. By using two
signals, the ECM is able to more accurately
talculate the engine load and other factors.
Specific vehicle data is required to set and test
these sensars, although it is possible to check
for a smooth output on both signal wires in a
similar fashion to other throttle position
sensors described above. Typically, the signal
from one TPS will range from 0 to 4.0 volis,
end the other TPS from 1.0 to 4.5 volts.

e

A1 Vehicle speed sensor (VSS)

Voltage tesis

Note: These test procedures apply to the
most common type of VSS that operates upon
the Hafl-effect principle.

1 The ¥55 may be iccated on the gearbox,
on the speedometer drive behind the
instrument panel, or on the rear axle.

2 Connect the voltmeter negative or dwel!
meter probe to an engine earth.

3 ldentify the supply, signal and earth
tarminals {see illustrations 4.22 and 4.23).

4 Connett a voltmeter positive or dwell meter
probe to the wire attached to the VSS signal
terrninal.

§ The drive wheels must rotate for a signal to

ECM

supply from
ignition switch

Earth

oty

-

1
)
L

H29668

4.22 Typical vehicle speed sensor wiring

he gererated. This may be accomplished by
using one of the two following methods:

a) Push the vehicle forward.

b) Place the vehicle upon a ramp, or jack up
the vehicle so that the drive wheels can
freely turn.

6 Rotate the wheels by hand so that a duty
cycle or voltage can be obtained.

No signal or an

erratic duty cycle or voltage

7 With the V58S multi-plug disconnected, and
the ignition on.

8 Check the voltage at the signal terminal, A
voltage between 8.5 and 10.0 volts should be
obtained.

9 Check the voltage supply at the VS8 supply
terminal. A voltage slightly less than battery
voltage should be obtained.

10 Check the VS5 earth connection.

Supply and earth voltages satisfactory
11 The VSS is suspect, or the V5SS is not
being rotated by the speedometer drive (ie.
broken cable or gearbox fault).

No signal voltage

12 Check the voltage at the ECM multi-plug
terminal.

Actuator test procedures

4.23 Vehicle speed sensor (GM type)

13 If voltage is satisfactory at the ECM,
check the diode in the wire between the ECM
and V¥SS. Also check the continuity of the
signal wiring.

14 If no voltage is available at the ECM,
check all voltage supplies and earth
connections to the ECM. If the voltags
supplies and earth connections are
satisfactory, the ECM is suspect.

Other types of VSS

15 Apart from the Hall-effect type of vehicle
speed sensor, there is also a reed switch type
and an inductive type.

Reed switch type

16 The signal output with the drive wheels
rotating is essentially that of a square
waveform. Switching is from zero to five volts,
or from zere to battery voltage. A duty cycle of
40 to 60% may alsc be cbtained.

Inductive type

17 The signal output with the drive wheels
rotating is essentially that of an AC wavefarm.
The signal output will vary according to speed
of rotation, in a similar fashion to the crank
angle sensor described earlier.

28 Carbon filter solenoid valve
{CFSV)

1 |dentify the supply and signal terminals.

2 Switch the ignition on.

3 Check for battery voltage at the CFSV
supply terminal. If there is no voltage, trace
the wiring back to the battery, ignition switch
or relay output as appropriate.

4 Check the CFSV resistance. Remove the
multi-plug and measure the resistance of tha
CFSY between the two terminals. The
resistance of the CFSV is typically 40 ohms.

5 Disconnect the ECM multi-plug.
Warning: Refer to Warning No 3
Q {in the Reference Section at the
end of this book} before dis-
connecting the ECM multi-piug.
6 Use a jumper lead to very briefly touch the
switching pin in the ECM multi-plug to earth.
7 If the CFSV actuates, check the ECM main
voltage supplies and earths. If tests reveal no
fault, the ECM is suspect.
8 If the CFSV does not actuate, check for
continuity of wiring between the CFSY and the
ECM switching pin.
9 On some vehicles, it is possible to obtain a
duty cycle reading on the signal terminal. The
angine will nesd to be at normal operating

temperature and the engine speed raised
above idle speed.

29 kile speed control

Operation check

1 Allow the engine to idle.

2 Check that the idie speed lies within its
aperating limits.

3 Load the system by switching on the
headlights, heated rear window and heater
fan. The idle speed should barely change.
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4,24 Squeeze an idle air hose while the engine is running at idle

speed to check idle speed control valve

4 I possle. squesra ona ol the ar Moses,
he dle speed should surge and then return
too normal (see dlustration 4.24)
5 1 the dhe condition meats
critena, s unlikely to be at fault,
6 Faulls i one o1 rmare of the items an the
folimwing st will adversely aflect idle integnty,
and rould brng abowt the generation of dle
related tault crdes These dems shoold be
cheched brtore attempting riagnasis of the
idle speed contrel valve {(ISCV) or stepper
rmctor.

af Engine rnechatne ol fault,

b} fncorrect wgretion tinung.

S} A mduehion vacuun feak

A tncmreec! 0O fevel,

&) Cloggest i hiter,

i Anncorrectly-adjusted throttie valve,

gl Carbon-touled throttfe plate.

h) Anincorrectiy-adjusted throtte switch or

thrattte pot,

1SCYV test procedure ({two-wire)

7 Acvoltmeter and: or dwell meter are suilable
instruments for testing the two wirg ISCV in
tnust systems Note: A dwell meter will not
Jive good resuits when connected o Ford
systems - a vollmeter or oscifoscope is a
hetter choce.

8 Connect the negative probe to an engine
eirth.

9 Connect the voltmeter posiive or dwell
mater probe o the wire attached to the 1ISCV
Algnal terrminal,

10 Siarl the engine and allow 1t to idle.

11 With 1he engine hiot, a4 varying voltage
htwizen 7 001649 0 volts, a duly cycle of 40 to
Ad%, and a frequency of 11U are ikaly to be
obtained {see illustration 4.25).

12 When the engine 1= ooid or placed under
oad, the vollage will decrease and the duty
cycle will increase. Frequency s kely to
remain statde for most idle control valves ithe
frequency will usually alter in | ord valvesh.
Note: The reading on a diqetat voltmeter witl
indicate the average voltage

the abwove

e

.

{ISCV} response

13 Load the engine by switching o1 the
headlights, heated rear window ang heater
fan. The average voltage will decrease and the
duty cycle will increase. The frequency of
pulse should remain constant.

14 |f an ar leak or another tault 1s prescent
resulting n more air bypassing the throttle,
the ISCV duty cycle will be lower than normal
as the CCOM pulses the 1ISCV less npen.

15 When more load s placed upoi the
enging, the FCM pulses the 1ISCY more apen
{larger duty cycle) to increase the dle speed.
16 In addition if the engine 15 maechanically
unsaund ar the Lhrottle valve s dirty. the ECM
may pulse the ISCV more pe=n o ncrease
the idle speed This may result in ao uaven
e and a larger than noremal daty cyclo

ISCV signal not available

17 Check the 150V resistunce. [ypically, a
resistance of 8 to 16 ohms should he obtuned.
18 With the ignitiun v chech tor battery
voltage at tha supply termimal M hiete s no
voltage, trace the wining back tn thi: main
relay ot ignition swilch as appropriale

19 Disconnect the ISCY mult phivg

20 With the igniton on, use 4 jumper -ad to
very bnefly touch the actuator pinein the IS0V
multi-plig to earth.

21 If the ISCV actuates check ihe ECM main
voltage supples and eanhs. I testing reveals
no fault, the ECM 15 suspect.

22 |f the ISCY docs not actuale, check for
continuity of wirmg between the IS0V multr-
plug and the FCOM.

ISCV test procedure
{Bosch three-wire)

23 Avoltrneter and a dwell meter are 51 table
instrurnents for testing tha Bosch threc-wire
FSOW.

24 Canneact the voltmeter negative or dwell
metar probee o an engine earth

25 Connect the voltmeter positive or dwell
meler probe to the wire attached to ang of the
twd ISCY signal ternminals.

26 Start the engine and allow it 1o 1dle,

4.25 Backprobing for a typical dwell at the ISCV,

engine at idle speed

27 When the engine s lied 3 wizrsng -
or a duiy cvile of either apspsr o mats
69% will be obtaincr. The duty 2y
will depend  upon
nstrument 1= connectod

28 When the enguac iz coled vr s e vy
lpad, the vollage wiil decraase 510 the L
cycte will increase Note: The raachng 2
chgital voltmetor will inchcan
voltage

20 lLoad the cnome by swdobnog on the
headlights, heated rear wancow and "eeat
Fant. The average valtago wall e e o the
duty cyole will increase

30 f an ar leak o anotker fooatt s presest
resulting In more air by nissing the thiott e
the 1S3V duty oycle wall e lower 1an ceonal
a5 the ECM pulses the ISCY Toss open

31 when more doad 5 plaeod cpon e
ariqine. the ECM pulses the [SCY more oper
farger duty cycle) to norease the e spead
32 I addihion, if the engme s miecianne gl
unsaund or the throttle valve s cirty the | CR
may pulse the ISCV mora open 1o egus
ine adie speod This may resalt roan ane, =
wdle: ardd a larger than normad didy cyele
33 Swate the voltmeter posibive o
mcter prabe 1 e ware ablao aed Lo the 0!
one of the twa ISCY =ignal tarm ot

34 With the engine bt a vy soltags or s
duty cycle of aither appresieatel, e
59% will be obtamnod The fhgty owele o b
will depend upon
nstrument is connecten

ISCV signal not available

35 Check the ISCY rosistanc.
36 With the igmtron on, cher bof botter
vaoltage at the supply terminal

37 Il there 1s no voltage trace the vty 15wl
to the mam reldy or gniimn sweds o an
apropnate

38 Disconrnect the {SCV multn phia

38 Switch on the ignmon. Use o g oo
to very brietly touch one of e twe onatee
oins N the 1SCY multl plug to north

RN VR R ST AT

e erage

wehir I8 teoa gl e

I RTR R TEHA

40 Ut
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42 S
touch
mult-
parag
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40 If the ISCV actuates, check the ECM main
woltage supplies and earths. If testing reveais
no fault, the ECM is suspect.

41 If the ISCGV does not actuate, check for
continuity of wiring between the [SCV multi-
plug and the ECM

42 Switch the jumper lead to very briefly
touch the other ISCV actuator pin in the ISCV
multi-plug to earth. Evaluate the results as in
paragraphs 40 and 41 above.

I3CV resistance {three-wire)

# Remove the 1SCV muiti-plug.

44 Connect an chmmeter between the centre
terminal and cone of the outer terminals. A
resistance of 20 ohms should be obtained.

45 Reconnect the ohmmeter between the
cantre terminal and the other outer ISCV
terminal. A resistance of 20 ohms should be
obtained.

46 Reconnect the ghmmeter between the
two outer ISCV terminals. A resistance of 20
ohms should be obtained.

Stepper motors

47 A number of different types of stepper
motor are used in motor vehicles. Specific
test procedures for a number of popular typas
are detailed in the Haynes cormpanion volume
*Automotive Engine Management and Fuel
Injection Systems Manual”.

48 A switch is somelimes incorporated into
the stepper motor assembly. Refer to the
throttle switch tests for a general description
of earth and supply tests. ldle switch
operalicn is particularly important for good
idle guality. i the ECM does not recognise the
e condiion, idle control cannot be
implemantad.

48 The typical slepper molor employs two
maotar windings. The ECM positions the
stepper motor by snergising the windings in
one direction and then the reverse. A
voltmeter or oscilloscope could be used to
test for a stepper motor signal. However,
atthough a signal can usually be obtained on
al of the motor terminals, the signal is fleeting
and will only be generated as the motor
winding is actuated.

50 Check the resistance of both windings
and compare to the vehicle specifications.
Values are usually under 100 ohms.

VW/Audi idle control motors

81 The type of control motor fitted to many
current VW/Audi vehicles incorporates a
reversible stepper motor winding, a Hall
sensor that signais the stepper motor
position, a TPS, and an idle switch. An 8-
terminal rulti-plug connects the motor to the
wiring loom. The compenent paris that make
up the control motor can be tested by
referring to the test procedures described
under the headings for individual
components.

30 Muilti-point injection system
Mlport ocm e

1 Check for comrosion in the connection plugs
between the relay and the injector, and the
ECM and the injector. Corrosion in connection
plugs is a commen reason for peor injecior
performance.

2 Connect the dwell meter negative probe 1o
an engine sarth.

3 tdentity the supply and signal 1arminais.
Note: An injector dwelf reading will only be
obtained upon the signal terminal which is the
wire connecting the injector to tha ECM. If you
cannot cbtain a reading, reconnect the probe
to the other terminal and reiry.

4 Connect the dwell meter positive probe to
the wire attached to the injector signal
terminal.

5 Although the following 1tests are
accomplished with the aid of a basic dwell
meter, an ascilioscope is a more suitable
instrument far analysing the signals generated
hy the electronic fuel injector Circuits.

@ Initially, the probe can be connected to the
signal terminal of any one of the injectors.

Current-controlled or peak-and-hold
injection circuits {dwell meter)

7 When the injector s of the current-
controlled kind, very few dweil meters may be
capable of registering the second stage of the
pulse duration. The meter may only register
tha awitch-on circuit of approximately 1.0 or
2.0%. This means that the injector duty cycle
reading will be inaccurate and not
representative of the total pulse width seen in
the circuit. Only a small nurber of DMMs can
actually measure this circuit satisfactorily.

Engine non-runner test

approximataly $ to 10% should be obtained. If
the dwell meter can measure the value in
millisecands, this could be even more useful.

Good injector signal

10 Check far an injector puise on the other
injectors.

11 If the injector signal is satisfactory and if
the primary ignition signal is alsa providing an
acceptable signal, the fault is unlikely to be
related o ithe ECM.

Poor or no injector signal
on one or more injectars

Note: In some Motronic systems, the
frequency of infection increases for several
seconds during indtial cranking.

12 Check the fusl pressura and fuel flow.

13 Check the primary trigger (crank angle

sensor or Hall-eHect sensor} for a good signal.
14 Check the voltage at the signal terminal of
the injector multi-plug. Battery voltage should
be obtained.
16 If there is no voltage, check the injector
resistance and the injector voltage supply.
16 Disconnect the ECM multi-plug.
Warning: Refer to Warning No 3
fin the Reference Section at the
end of this book) before dis-
connecting the ECM multi-plug.
17 Switch on the ignition.
18 Use a jumper lead to very briefly touch
each one of the injactor actuator pins in the
ECM multi-plug to earth {see illustration 4.26).
19 {f the injector actuates, check the ECM
main voltage supplies and earth's. If tests
reveal no fault, the ECM is suspect.
20 If the injector does not actuate, check for
battery voltage at the ECM pin. If voltage is
present, the injector is suspect. if there is no
voltage, check for continuity of wiring
between the injector multi-plugs and the ECM

multi-plug.
procedures 21 If the injector circuit is banked or
8 Crank the engine. sequential, individually check each
9 A duty cycle readirg (injector duty cycle) of  connection to the ECM.
Jumper
lead
ECM multiplug
IIl*JIIIIIl[]II
LI T T T T T T 1T i iTg
earth
U EQHA

4.26 Using a jumper lead to very briefly touch an injector actuator pin in the
ECM muHi-plug to earth
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Duty cycle too long or too short

22 Check the coolant temperature sensor,
then check the airflow sensor or MAP sensor.
Note: If the ECM has emtered LOS due to a
fault in one of the sensors, the enging may
gengrally behave quite well whilst the engine
is hot, but may be difficuit to start when cold.

Engine running tests

23 Run the engine at various speeds, Recerd
the duy cycle, and compare to the
approximate values in the following table.
When the engine is cold, the values will
slightly incraase.

Engine speed Duty cycle
Idie speed 3to 6%
2000 rpm 7 to 14%
3000 rom 11 to 16%
Stow throttla increase As above
Rapid throttie jncrease 20% or mare
Deceleration® Zero

*Raise ihe engine spesd to approximately
3000 rpm and refease the throttle
24 Evaluate the results obtained as follows;
al The duty cycle in % should increase in
value as the engine rpm is raised.

b) Under rapid acceleration, the duty cycle
should shaw a great increase in value.

c) Under deceleration, when the engine is
hot, the duty cycle should drop to zero
(cligital meter) and raappear as the engine
speed sinks balow approximataly 1200 rom.

d} Where the meter does not drop to zero,
chack the throttle valve for correct adjust-
ment and the TPS or TS for correct
aperalion.

&) Noise from the injectors should also temp-
oravify disappear as the cul-off operates,

) Note that a siow-responding digital meter
may not show the drap fo zero on
deceleration.

Duty cycle too long or too short

25 Check the coolant temparature sensor,
then check the aiflow sensar ar MAP sensor.

4,27 Single-point injector

Note: If the ECM has entered { 05 due to a
fault in one of the sansors, the engine may
generally behave quite well whifst the engine
is hot, but may be difficult to start when cold.

Injector resistance tests

26 Remove each injector multi-plug and
measure the resistance of the injector
between the two terminals. On current-
contralled injectors, the resistance will
typically be 4 obms; on most other systems,
typically 16 ohms.

27 When dealing with parallei injector
circuite, or banked injectors, cne faulty
injector can be harder to spot. Assuming that
the resistance of one single injector is 16
ohms, the values that are likely to be obtained
with various coentigurations of injector circuit
are as follows:

Four injectors in bank

Resistance Condition

{chms)

405 All infectors ok

5fo 8 One infector stispect
8ic? Two injectors suspect
18017 Three injactors suspoct

Three injectors in bank

Reslstance Condition

{fohms)

5t06 All injactors ok

83 One injector suspect
i6to 17 Two injectors suspect

Two injectors in bank

Resistance Condition

{ohms)

atcl Both injactors ok
1610 17 One injsctor suspect

1 Connect the dwell meter nagative probs to
an engine sarth.

2 |dentify the supply and signal terminals.

3 Connect the dwell meter positive probe to
the wire attached to the Injector signal
terminal. Note: The majority of SPi systems
utifise current control, and the average dwelf
meter will not accurately measure this kind of
injection signal. An oscilfoscope is therefora
racommended for signal tests on the majority
of SPi systemns.

Engline non-runner test
procedures

4 Crank the engine.

8 A duty cycle reading (injector duty cycle) of
some description shouid ba obtained. If the
dwell meter can measure the full pulse width
value in milliseconas, this could ba even more
useful. If a signal is obtained, this at least
indicates that the ECM is capabile of switching

the injection circuit. However, it does not ¢
prove inat the signal is totally satisfactory.

Good injector signal
6 If the injector signal is satisfactory and the .
primary ignition signa! is also acceptable, the ,
fault is unfikely to be related ta the ECM.
Poor or no injector signal

7 Check the fuel pressure and fuel flow,

8 Chechk the crank angle sensor, Hall-gffect

sensor or olfhier primary trigger for a good .

sighal.
9 Chreck the voltage at the signal terminal ot

the injector multi-plug. Battery voltage shauld

be obtained. If there is no voltage:

a) Check the injector rasistance.

b} Check the balfast resistor resistance
{where fiftad).

c) Check for continuity of wiring betwsen
the injector multi-pfug and the ECM muit-
plug.

d} Check the voltage supply to the injector.

10 Disconnect the ECM muiti-plug.
Warning: Refer to Waming No 3
{in the Reference Section at the
and of this book) bafora dis-
connecting the ECM muiti-plug.
11 Switch on the ignition.
12 Use a jumper lead to very briefly touch iha
injector actuator pin in the EGM multi-plug to
earth {refer to illustration 4.28).
13 If the injector actuates, check the ECM
main voltage supplies and earths. If testing
reveals no fault, the ECM is suspect.
14 f the injector does not actuate, check for
hattery veltage at the ECM pin. If voltage is
prasent, the injector is suspect. If thare is ne
voltage, check for continuity of wiring
between the injector multi-plugs and the ECM
multi-plug.
Pulse width too long or too short (i an
accurate measurement can be made)
15 Check the coolant temperature sensor
and the MAP sensor. Note: If the ECM has
entered LOS due to a fault in one of the
sansors, the engine may generally behave
quite well whilst the engine is hot, but may be
difficuft to start when cold.
Engine running tests
16 Please refer to tha multi-point fuel
injection (MPi) section above which describas
1est procedures applicable to checking beth
MPi and SPi opsratian in a running engine.
Resistance tesls
17 Remove the injector multi-plug [see
illustration 4.27) and measure the resistance
of the injector between the two terminals. The
resistance value for most single-point
injectors is less than 2 ohms, but the
specitications for the vehicle under test
should be consulted.
18 Where a ballast resistor is fitted: Remove
the resistor multi-plug and measure the
resistance of the ballast rasistor betwean the
two larminals. Refer to the particular specifi-
cations for the vehicle under test,

4
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General information

t Better response can be obtained from the
sgine under various operating conditions by
ulifsing & secondary throttle valve to vary the
volume of air flowing through the inlet
manifold. The ECM actuates the ViS5, which in

- n actuates the secondary throttle valve
[see illustration 4.28).

. Testing

2 Check the vacuum hoses for condition.

3 Disconnact the multi-plug from the VIS.

4 Aftach a temporary jumper wire from the

battery positive terminal to the supply terminal

- on the solenoid valve,

~ b Attach a temparary jumper wirg from the
sclencid valve earth terminal to an earth an
the engine.
8 Ths VIS valve and the secondary thraottle
should actuate. If not, the solenaid and/or
throttle mechanism is suspect,
T Check for supply voltage to the contral
sslenoid multi-plug.

L § Check the continuity of the control solenoid.

§ Check the continuity of wiring from the

control solenoid to the ECM.

0 all wiring and componenis are

satisfactory, the ECM is suspect.

Quick check

1 Start the engine from cold and feel the area
around the throttle body or inlet manifold {as
sppropriate). If the heater is working, this area
should becaome very hot quite quickly. Take
cara not to buen your fingerst

Throttie bady heater and infet
manifold heater tests

2 Allow the engine to idle.

4.29 Typical inlet manifoid heater

1o engine

14

earth

Intake manitold
VIS
thrattle
valve
from throttte
—

6 supply from
relay

long inlet tract (torque)
short iniet tract (power)

vacuum
tank

4.28 Typicat variable induction system
{V15) wiring and componarnts

3 Aftach the voltmeter negative probe to an
earth.

4 Attach the voltmeter positive probe to the
haatar supply connector {see illustration
4.29); battery vohtage should be cbtained.

5 If there is no voitage supply, check the
threttle body heater supply. Check the
continvity of the wiring between the relay and
tha heatar.

& If there is battery voltage available, but the
heater does no1 operate, check the heater
resistance and the heater earth.

General information

1 Better response can be cbtained from the
engine under various operating congitions by
utilising a control solenoid to vary the valve
timing according to engine efficiency. The
ECM actuates the VWTGS, which in turn
actuates the valve timing. A number of
different methods are used to vary the valve
timing, but the control methed will be similar
to the method described.

Testing

2 Chaeck the vacuum hoses for condition
(where used).

3 Cisconnect the multi-plug from the VWTCS.
4 Attach a temporary jumper wire from the
battery positive terminal to the supply terminal
on the solenoid valve.

§ Attach a temporary jumper wire from the
solenoid valve earth terminal to an earth on
the engira.

& The zolanoid valve should actuate. If not,
the solenoid is suspect.

7 Check tor supply voltage to the control
sclenoid multi-plug.

8 Check ths continuity of the control
esolenoid.

9 Check the continuity of wiring from the
control solenoid to the ECM.

10 i all wiring and components are
satisfactory, the ECM is suspect.

1 The twa wires to the WCS connector are
supply and ECM-actuated earth (see
lllustration 4.30).

2 Backprobe the WCS multi-piug.

3 Connact the voltmeter nagative probe to an
engine earth.

4 Connect the voltmeter positive probe to the
wire attached to WGS supply terminal.

5 Switch the ignition on and check for battery
voltage.

6 If no voltage is obtained, check for a suppty
fault.

7 Use an chmmeier to check the WCS for
continuity.

ECM ‘
1 2 22
earth
3 1
WCS
1 2
5 2
main
relay

4.30 Typical wastegate control solenoid
{WCS) wiring for turbocharger
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ECM and fuel system test procedures

36 ECM faults

1 When a faull code is generated that
suggests an ECM fault, the foliowing
proceduras should first be followed before the
ECM is replaced.

2 Check the ECM earth, valtage supplies and
relays as described below.

3 Where possibte, try a substitute ECM
{knawn good unit} and check that the fault
code does nat reappear.

37 ECM valtage supplies

and earths
Warning: Refer to Waming No 3
{in the Relarence Section at the
A end of this book) before dis-
connecting the ECM multi-piug.

1 Inspect the ECM multi-plug for corrosion
and damage.

2 Check that the terminals in the ECM multi-
plug are fully pushed home and making good
contact with the ECM pins. Note: Poor
comtact and corrosion are CoOmMmMon reasons
for inaccurate signals from the ECM.

3 Voltage supplies and earths are best
measured at the ECM mulli-plug. Use one of
these test methods:

a) Peel back the ECM multi-plug insulation
{not always possible) and backprobe the
ECM multi-plug pins.

b) Attach a break-out box (BOB) between
the ECM ana its mutti-plug, and probe the
box for voltages.

¢} Detach the ECM from its muiti-plug, and
probe for voltages at the multi-plug pins.

4 Attach the voltmeter negative probe to an
engine eanh for the ECM connected tests.

5 Identify Lhe various types of connection and
the relevant ECM pins from a wiring diagram
for the vehicle in question. Note: Mot aff of the
following connections will be available in any
particular system.

ECM battery supply pin

6 This pin is directly connected to the battery
(+) lerminal, and a constant volage should be
available at all times, even with 1he ignition
key off.

7 With the ECM multi-plug conneclad:

a} Backprobe the refevant ECM pin - nominal
battery voltage should! be obtained. Jf
vollaga is low or non-sxisiant, chack the
battery condition and supply circuit.

b) Siart the engine and raise the engine
speed ta 2500 rpm. Ensure that the
voltage rises to between 13.0 and 15.0
volts (refer to vehicle specifications).
Check the afternator if the voltage remains
feonw.

8 With the ECM multi-plug disconnected:

a) Altach the volfreter negalive probe fo an
ECM earth pin.

b) Attach the volfmeter positive probe to the
refevant ECM pin - nominal battery
voftage should be obtained. If voltage is
fow or non-existent, check the battery
condition and supply Gircuit.

¢} Start the engine and raise the engine
speed to 2500 rpm. Ensure that the
voltage rises to between 13.0 and 15.0
volfts frefer to vehicle specifications). Check
the affernator if the voftage remains low.

ECM cranking supply pin

@ This pin is connected to the ignition switch
starter terminal, and a battery voltage will only
be available during engine cranking.

10 With the ECM multi-plug connected:

a) Backprobe the refevant ECM pin.

b Crank the engine on the starter - battery
voltage should only be obtained during
cranking.

11 With the ECM multi-plug disconnected:

a) Attach the voltmeter negative probe to an
ECM earth pin.

b) Attach the voltmeter positive probe to the
refevart ECM pin

c) Crank the engine on the starter - battery
voltage should anly be obtained during
cranking.

12 In either case, if there is no voltage or the
voltage is low, check the starter motor or the
supply back to the ignition switch starter
terminal.

ECM supply from
the ignition switch

13 This pin 15 connected to the ignition
switch, and voltage should be available at all
times whilst the igniticn is switched on or the
engine 15 ruNNing.

14 With the ECM multi-plug connected:

a) Backprobe the refevant ECM pin.

b} Switch on the ignition - nominal battery
voftage should be obtained. If the voitage
is fow or non-existent, check the battery
condition and supply circuit.

c) Start the engine and raise the engine
speed to 2500 rorn. Ensure that the
voftage rises 1o between 13.0 and 15.0
volts {refer to vehicls specifications). Chech
the alternator if the voltage rermains fow.

15 With the ECM mulbi-plug disconnected:

a) Attach the voltreter negative probe to an
ECM earth pin. )

b) Altach the voitmeter positive probe tg the
refavant ECM pin.

¢} Switch on the ignition - nominal battery
vitage should be obtained. If the voltage
is faw or non-existent, check the battery
candition ard supply circuit,

d) Start the engine and raise the engine
speed to 2500 rom. Ensure that the
voftage rises to between 13.0and 15.0
valts frefer to vehicle specifications).

Check the alternator if the voftage remani
fow.

ECM supply from
the main system relay

16 This pin is connected to the main refay.
and voltage should be available at all times;
whilst the ignition is switched on or the engrne:
is running. This supply may be made to more=
than one ECM pin. :
17 With the ECM muiti-piug connected

a} Backprobe the relevant ECAM pin.

b} Switch on the igmition - nominal battery
voftage shoutd be obtamed. If the voitage
is fow or non-existent, check the battery
condition and supply circuit back to the

i

main system relay. Also check the relay ¢

itseff.

¢} Start the engine and raise the engme
speed to 2500 rpm. Ensure that the
voltage rises to between 13.0 and 15.0
voits frefer to vehicle specifications) Check
the afternator if the voltage remains low

18 With the ECM multi-plug disconnected:

a) Attach the voltmeter negative probe toan
ECM earth pin.

b) Attach the voltmeter positive probe to the
refevant ECM pin,

¢} Switch on the ignition - nominal battery

voltage should be obtained If the voltage

is fow or non-existent, check the battery
condition and supply circut back to the

main systerm relay. Also check the refay

itseff.

o) Starf the engine and rafse the engine
speed o 2500 rom. Ensure that the
voltage rises to between 13.0 and 15.0
volts frefer to vehicle specifications). Check
the afternator if the voftage remains fow.

ECM earth conneciions

19 With the ECM multi-plug connected:

a) Switch on the igmtion.

b} Attach the voltmeter negative probe to an
engine earth.

c} Attach the voltrmeter positive probe to the
earth ferminal under test - the voltrneter
should indicate 0.25 volfs maximum.

20 With the ECMW multi-plug disconnected
{ignition on or off};

a) Attach the voltrmeter negative probe to
the earth terminal under test.

b} Attach the voltmeter positive probe to the
ECM battery supply or directly (o the
battery positive terrminaf - the voltmeter
should indicate batfery voltage if the earth
is satisfactory.

ECM coding earth pins

Note: The coding pins are used to code the
ECM for certain vehicle configurations {some
systemns only).
21 With the ECM muiti-plug connected:
a) Switch on the ignition.
b} Attach the voltmeter negative probe 10 an
engine earth

-

c} A
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‘B o Atach the volimeter positive probe 1o the
B coding earth pin under test. The voitmeter
should indicate 0.25 volts maximum if the
coding earth is cormected, or 5.0 volts if
the coding earth is not connected.

g ECM relay driver pins
B2 Depending on system, the ECM may drive

& the main relay, fuel pump ralay ar QS relay
F winding to earth.

B 2 Unless otherwise stated, the relay{s} and

ECM multi-plug should be connected when
Isting.

; Main relay driver

2 \dentify the EGM relay driver pins.

& 2 with the \gnition off, backprobe the ECM
man relay driver pin with the voltmeter
| positive probe - battery voltage should be
: ghtained. If there is no voltage, check the
relay and the relay winng.

k26 Switch the ignition on - the voltage should

& drop to near zero, if not, switch the ignition off

g and disconnect the ECM muiti-plug {refer to
i the Warning at the star of this Section).

' 27 Connect a tempuarary jumper lead from
the driver pin to earth. If the relay cperates,
* check all voltage supplies and earth
connections to the ECM - if the wiring is
- satisfactory, the ECM is suspect. If the relay
b doss not operate, check the relay and the
nrlay wiring. Note: /n some systems, the main
: relay winding 15 connected directly ta earth.

Pump relay driver

28 The main relay driver operatian (previous
test) must be satisfactory before commencing
" this 1es!. including when the main relay
winding is dwectly connected to earth.

2 With the ignition switched on, backprobe
the pump relay driver with the voltmeter
pusitive probe - battery voltage should be
ghtained. |f there is no voltage, check the
relay and the relay wiring.

3 Crark or run the engine, and the voltage
should drop to near zero. If not, switch off the
igniton and disconnect the ECM multi-plug
frefer to the Warning at the start of this
Section).m

31 Connect a temporary jumper lead from
pin 3 10 eanh. If 1the relay operates, check all
voltage supples and earlh connections to the
ECM - if the wiring is satistactory, the ECM is
suspect. If the relay does nol gperate, check
the relay and 1he ratay wirirg.

32 Essentially, Ihe 1ests for any additional relay
drivars are similar to the purnp driver tests.

38 System relay

Quick test

1 If the engine does not run, of a relay-fed
component does not function, the following
method is a quick way of determining wheiher
the relay is defective.

2 Gheck for a supply voltage at the
campaonent(s) supplied by the relay,

3 If voltage 1s not available, by-pass the relay
{soe below) and retest the component for
valtage, or attempt to run the engine.

4 If the engine runs or voltage is now
avallable, test the relay (see below) or renew
the relay.

5 If voltage is not available, check for supply,
earth and output voltages at the relay
terminals. Trace supply faults back to the
source (see illustration 4.31). Check tor a
blown fuse or fusible link in the supply line.

Common relay terminai
connections (standard relays)

Terminal no. Fungction

Main relay no. 30 Supply from the battery
pasitive terminal.
Constant voltage
available.

Supply from the battery
pasitive tarminal or the
ignition switch. Either
constant or switched
voltage available,
Relay winding,
connected to earih or
ECM driver terminal,
Voltage almost zero
when ignition switched
on.

Qutput terminal
supplies voliage to
ECM, ISCV, injectors
etc. Battery voltage
available when ignitian
switched on.

Supply from the battery
positive terminal. Con-
stant voltage avalable.
Supply from the main
relay terminal 87 or the
ignition switch. Either
constant or switched
voltage available.
Relay winding, ECM
driver terminal. Voltage
lass than 1.25 volis
whan engine cranking
Qr running.

Qutput terminal
supplies voltage to fuel
pump and sgmetimes
QOS5 healer. Batiory
voltage available when
engine cranking or
running

Main ralay no. 86

Main relay no. 85

Main relay noc. 87

Pump relay no. 30

Pump relay no. 86

Pump relay na. 85

Pump relay no., 87

Terminal 85a and B5b similar to terminal 85
depending on use.

Terminal 87a and 87b similar to terminal 87
depending on use.

Dual relays operate in a similar fashien, but
may use different numbers.

Some Citroén, Peugeot, Renault and Far
Eastern systems (including Japanese

e . -

4.31 Test the relay by probing for voltages

manufacturers) may use a numerical system
from 1 to 5 or 6, or even up to 15 depending
upen the number of pins.

Citroén, Peugeot and
Fiat 15-pin relay (typical)

Terminal Function

no.

1 Relay culput tarminal. Usually
connected to fuel pump circuit.

2 Battary supply to relay. Supply
from the battery positive
terminal. Constant voltage
available.

3 Battery supply to relay. Supply
from the battery positive
terminal. Constant voltage
available.

4 Relay output terminal.

Components supplied vary
depending on system.

5 Relay output terminal.
Components supphed vary
depending on system.

6 Relay output terminal.
Components supplied vary
depending on system.

7 Relay earth or driver terminal.

8 Batlery supply to relay. Supply
from the baltery positive
terminal. Constant voitage

available.
9 Relay oulput terminal. Usually
connected to fual pump circuit.
10 Relay earth or driver terminal.
11 Battery supply ta relay. Supply

from the battery positive
terminal. Constant voltage

avaiabls.
12 Unused.
13 Relay output terminal.

Components supplied vary
depending on system.

14 Supply from the ignition swHch.
Switched voltage available.
15 Battery supply to relay. Supply

from the battery positive
terminal. Constant voltage
available.
Note: Although the functions of the above
terminal nurmnbers are generally as stated,
there are wide differences in how the refay 1s
wired in any particular applicalion.
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Bypassing the relay

8 Removae the relay from the relay multi-plug.
7 Connect a fused {15 amp} jumper lead
between the battery supply terminat {usually
tarminal 30) and the cutput terminal (usually
terminal B7) on the terminal block, where
power to the fual pump or other fuel injection
components is required {see iHustration
4.32).

8 Do not run the fuel pump continually under
this conditich, and disconnect the bypass
whenever a particular test is completed.
Testing 4-pin relays

9 Remove the relay from the terminal block,
and connect an ohmmeter across terminals
30 and 87.

10 Attach a wire between terminal 86 and a
12 volt supply.

11 Attach a wire between terminal 85 and
earth.

12 The ohmmeter should indicate continuity.

3 Oxygen sensor (08)

1 Connect the voltmeter negative probe to an
engine earth.
2 ldentify the terminals. Depending upcn
system there could be one, three or four
terminals:

08 haater earth.

08 haater supply.

08 signal.

08 return or earth.
3 Connect the voltmeter positive probe to the
wire attached to the OS signal terminal.
4 [f an MOT-specification four-gas analyser
with Lambda is attached to the exhaust
system, the following wvalues should be
obtained.

CO: as vehicle specification.

4.32 Bypass the relay by connecting a jumper lead between
terminals 30 and 87, and power will be supplied to the
components attached to terminal 87

HC: lass than 50 rpm

CO,: greater than 15.0

0, less than 2.0

Lambda: 1.0+ 0.03
5 Run the engine to operating temperature.
6 Raise the engine speead 1o 3000 rpm for 30
seconds. This will raise the temperature of the
0S5 so that switching should occur.
7 Hold the engine speed at a steady 2500
rpm. If the engine is allowed to idle for
prolonged perieds, the OS will become cool
and switching may stop.
8 Check for QS switching. See below for full
details and analysis.

08 heater tosts

9 Check for battery voltage at the OS heater
supply terminal. If there is no voltage, trace
the supply wiring back to the relay or ignition
switch as appropriata. Alsc check the OS
heater earth connection.

0S8 signal output

Condition Voltage

Engine running

(hot at 2500 rprm) 200 to 1000 mV

Throttle fully-open 1.0 volt constant

Fus! ctt-off 0 voit constant

Switching frequency 1 sec intervals
{approximately)

0S8 switching tests

10 All closed-ioop cataiyst vehicles monitor
the presence of oxygen in the exhaust
system, and adjust the injector output to keep
the air-fuel ratic (AFR) within Lambda 1.0 =
0.03. The switching of the 03 is fundamental
to the proper operation of the injection
system. [t is vitally important that OS
switching occurs correctly.

11 Attach a suitable oscilloscope or
voltmeter to the OS switching wire.

12 Increase the enging speed to between
2500 and 3000 rpm for a period of 3 minutes
in order to haat the OS and light the catalyst.

13 Allow the engine to fast idle and check IuE
Q85 switching.

14 The CS voltage should switch high and
low from approximately 200 mV to 800 mva
a frequency of 8 to 10 times avery 10 second
{1 Hz) (see illustration 4.33). Note: A digits}
voltrneter will indicate an average voltage o}
approximately 450 mV. A sluggish OS5 ma

appear to be switching correctly, and may mis -

reveal that the voltage is slightly high. An
oscifloscope is the more accurate form of tetg
equipment and will reveal most faul'rsi
However, if the voltmeter has a max. and min.{
function, the range of average switching wil;
be more easily spotted.

No OS switching

15 Check the Self-Diagnosis system for faul;
codes. If the OS has failed, the ECM will either ¢
go into open-loop, or use a fixed voltage o }
approximately 0.45 to establish Lambda =3
1.0 H
168 Chack the OS heater circuit (heated OS'
only, 2, 3 or 4-wire types). Refer to the 0§ ;
tests in the system specific Chapter. H
17 If the OS5 heater circuit has faled, the osi
may never (or only occasionally) reach
operating temperature.

18 Snap accelerate the engine - as the AFR ¢ ‘
gees rich, the OS should give a high voltage. ',

gt

19 ¥ the exhaust is equipped with an CO -
inspection port before the cat, measure the :
CO vol % and HC at the port. If the catis

operating efficiently, the following tests may

not be so productive when the CO is

measured at the exhaust tailpipe.
20 Increase the engine speed to betwaen

2500 and 3000 rpm for a pencd of 3 minutes |

to heat the OS and light the catalyst.

21 Allow the engine to fast idle.

22 Place the system in open-loop by
disconnecting the multi-plug to the O8.

Multi-point injection engines

23 Remove the vacuum hose from the fuel -

pressure regulator, and seal the hose end.

4,33 Oxygen sensor switching voltage low - 0.130 volts is
equivalent to 130 millivolts, and indicates a weak mixture
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Single-point injection engines

H Brefiy champ the fuel return ling from tne
regsure requintar back to the fuel tank

Nl engines

% The CO should mcrease and the OS5
wiage should switch high

% Return the system to closed - loop oper-
aton by reconmecting the muth-plug io the OS,
& The GO should return 1o normal as the
engine responds to the nch mixture. This
poves that the: OS5 and ECM can handle a rich
Tature.

Multi-point injection engines
B Refit the vacuum nose to the pressure
fequlatur.

Al engqines

A Place the system 0 open-loop by
fsconnecting the multi-plug to the OS5,

0 Half pull the dipstick or detach a vacuum
hpse to Introduce 1 vacuum leak.

3 The CO shoult decrease, and the OS
witage should switch low.

3 Aeturn the system to closed-loop pper-
ahan by 1econnecting the multi-plug to the OS5,
B The CC shauld return to norma! as the
ggne responds to the lean nuxture. This
praves that the S and FOM can handle a
wsgk mixture.

40 Inertia switch

i The inertin switch s a safety device
dezigned to isolate the fuel pump or cut the
sngine elecincal system during a crash.
Heavy deceferatian or a thump ciose to its
peaticn: can sometimes affect #

2 Reset the inertia switch by pressing down
the reset buttor.

3 if voltage ig still not available at the fusi
pump ¢r other protected circuits, continue
wilh the tests.

Checking inertia switch
operation

4 |Inspect  the inertia  switch  tarmunal
conneciions for corrosion and damage.
5 Check that the terminal connections a-e
mraking good contact with the switch.
6 Study a speciic wiring diagram to identty
the circuit which: the inertia switch protects.
Typical circuits are:

a} Relay qutput to the fuel pump.

b} Refay supply.

¢ Aefay driver circuit to the ECM
7 Check the supply voltage and
connections to the inertia switch.

eatth

41 Fue! pump and circuit

Fuel pump test procedures

1 Locate the fuel pump. Tymeaally, the fuel
pump will aither be bolted to the chassis next
to the fuel tank, or located Inside the fuel tank
itsgl, Access to the n-tank pump 15 often
gamed by burriawing under the rear passenger
seat or boot floor.

2 Connect the voltmeler negative probe to an
earth.

3 |dentify the supply and earth termuinals

4 Connecl the voltmeter posilive probe to the
wire attachrd to the fuel pump supply
termmal

S Crarnk the engme or bypass the fuel pump
relay - battery voltage should be abtaned

Voltage supply not available

a} Check the fuel pump fuse (where fittect

b) Chech the fued pump relay.

¢) Checkireset the nertia switch fwhere

fitted).

dy Check continwety of the wirmg
6 Afttach the voltmetar positive prishe to the
fuel purmp garth terminal

7 Crarnk the engine or bypass the relay A
vollage of 0.25 volts maxmum should be
abtaned.

42 Mixture control or
adaptive faults

1 A whole vanety of different reasons may be
responsible for fault codes 1hat indicate
mixture contral or adaptive problems, Other
codes may also be raised that coutd narrow
the held.

Rich mixture or
out of limit adaptive function

2 Check far exgessive engineg blowby, fugh
fuel pressure, coolant tfemperative sensorn,

arflow sensor, MAP sensar, evaporat..e
control, EGR  system, and for  leakinyg
injectors.

Weak mixture or
out of limit adaptive function

3 If one cylinder is showing a problem o the
engine misfires, check the spark pluga. tuel
pressure, e control. nduction system tor
vacuum lcoks. fuel njectors 1or fouwing.
exhaust  systam  for  leaks.  engine
compression, valve gear. head gasket and
secondary HT system.
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Index of vehicles

Model Engine code Year System

33, 1.7ie, Sportwagon, 4x4 cat 307.37 1993 to 1995 Bosch Motronic MP3.1

33, Boxer 18V, 4xd and cat 307.46 1990 to 1995 Bosch Motrenic ML4.1

75 3.0i V6 cat 061.20 1987 1o 1993 Bosch Motronic ML4. 1

145 1.3ie SOHC AR33501 1994 to 1997 Weber |IAW 8F 68

145 1.6ie SOHC AR33201 1994 to 1996 Bosch Metronic MP3.1

145 1.6ie SOHC AR33201 1994 to 1957 GM Multec XM

145 1.7 16V DOHC AR33401 1994 to 1997 Bosch Motronic M2.10.3

145 2.0 16V DOHC ARB7204 1996 to 1897 Basch Motronic M2.10.3

146 1.3ie SOHC AR33501 1994 to 1997 Webar |IAW 8F .68

146 1.6ie SCHC AR33201 1984 to 1996 GM Multec XM

146 1.7 16Y DOHC AR33401 1994 to 1997 Bosch Motronic M2.10.3

146 2.0 16 DOHC ARB7204 1986 to 1997 Bosch Motronic M2.10.3

155 T-Spark DQHC cat AR671.03 1992 to 1992 Bosch Matronic 1.7

155 1.8 T-Spark DOHC cat ARG71.02 1992 to 1996 Bosch Motronic 1.7

155 2.0 T-Spark DOHC cat AR671.02 1992 to 19986 Bosch Motronic 1.7

185 2.5 V6 SOHC cat ARG73.01/03 1992 to 1996 Bosch Motronic 1.7

155 2.0 16V DOHC T-Spark ARE7204 1996 to 1997 Bosch Motronic M2.10.3

164 2.0 T-Spark DOHC 064.20 1990 to 1993 Baosch Motronic ML4,1

164 2.0 T-Spark DOHC cat 064.16 1990 to 1993 Bosch Motronic ML4.1

164 2.0 T-Spark DOHC 16V ARB4.103 1993 to 1986 Bosch Motronic 1.7

164 V6 064.10 1988 to 1993 Bosch Motronic ML4.1

184 V6 and cat 064,12 1988 to 1993 Bosch Motronic ML4. 1

164 V6 Cloverleaf cat SCHC 064.301 1990 to 1993 Bosch Motronic ML4.1

164 V6 24V 066.301 1993 to 1995 Bosch Motronic 1.7

164 VB 24V ARG6.302 19895 to 1957 Bosch Motronic 1.7

164 V6 24V Cloverieaf 064.304 1994 to 1987 Bosch Motronic 1.7

164 VB 24V Cloverieat ARB4.308 1985 to 1997 Bosch Motronic 1.7

GTV 2.0 168Y DOHC AR162.01 1996 to 1997 Bosch Motronic M2.10.3

Spider DOHC cat 015.88 1990 to 1994 Bosch Motronic MLA4.1

Spider 2.0 16V DOHC AR1682.01 1996 to 1997 Bosch Motronic M2.10.3
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Self-Diagnosis

1 Introduction

The engine management systems {EMSs)
fitted to Alfa Romec vehicles are mainly of
Bosch origin, and include: Bosch Molronic
versions ML4.1, 1.7, 2.10.3/4, MP3.1 and also
Multec XM and Weber AW 8F 8B. All Alfa
engine management systems control primary
ignition, fuelling and idle functions from within
the same control module.

Self-Diagnosis {SD) function

Each electronic control module (ECM) has a
self-test capability that continually examines
the signals from certain engine sensors and
actuators, and compares each signal to a
table of programmed values. If the diagnostic
software determinas that a fault is present, the
ECM stores one or more fault codes. Codes
wiil not be siored about components for
which a code is not available, or for conditions
not cavered by the diagnostic software.

Bosch Motronic ML4.1 and 1.7

'n these systems, the EMS generates 4-
digit flash codes for retrieval by manual
methods. When a fault cade reader (FCR) is
used to retrieve fault codes, the code
numbers displayed upon the FCR scraen may
wall be different. Refer to tha fault code table
at the end of this Chapter, and refer to the
columng headed “Flash code” or "FCR code”
as appropriate.

All other systems

Alfa-Romeo software does not generate
fault code numhbers for systems other than
Bosch Motronic ML4.1 and 1.7, and the FCR
normally displays faults on the FCR screen
without reference to a specific cade number.
Although actual code numbers are not
available, faults in one or more of the circuits
and camponent covered by the diagnostic
software will cause g fault to be stored.

Limited operating strategy (LOS}

Alfa Romeo systams featured in this
Chapter utilse LOS (a function that is

H29338

5.1 Thrae-pin SD connector for FCR use

commenly called the “limp-home mode™).
Once certain faults have been identified {not
all faults will initiate LOS), the ECM will
implement LOS. and refer to a pregrarmmed
default value rather iban the sensor signal.
This enables the vehicle to be safely driven to
a workshop/garage for repair or tesling. Once
the fault has cleared, the ECM will revert to
normal aperation.

Adaptive or learning capability

Alfa systems also utilise an adaptive function
that will modify the basic programmed values
for most effective operation during normal
running and with due regard ta engine wear.

Self-Diagnosis warning tight

US models are equipped with a "Check
Ergine” warning light located within the
instrument panel; as demanded by US OBD)
regulations. Fault codes indicating failure of
emission-related components may be
retrieved through the flashing of the light.
Eurgpean modeis are not equipped with a
warning light.

2 Self-Diagriosis connector
location. *- ..

Bosch Motronic ML4. 1

The two SD connectors are located in the
passenger compartment under the facia. The
3-pin multi-plug is provided for dedicated
FCR use {see illustration 5.1} and the 4-pin
multi-plug is provided for retrieving flash
codes.

Bosch Motronic M1.7

The 3-pin SD connector is provided for
both dedicated FCR use and for retrieving
Hlash codes, and is normally kecatad under the
passenger's side facia close 1o the ECM.

Other systems

Tha 3-pin SD connector is provided for FCR
use alone, and may be located in the engine
compartment on the right-hand wing, in the
centre conscle clase to the EGM, or under the
driver's side or passenger’s side facia close to
the ECM.

3 Retrieving fault codes
without a fault code reader
{FGR) - flash codes

Note: During the course of certain test
procedures, it is possible for additional fault
codes fo be generated. Care must be taken
that any codes generated during test routines
do not misfead diagnosis; alt codes must be
cleared once tasting is complete. Flash code
numbers retrieved using manual methads may

be different to those code numbers displayed
with the aid of an FCR. Refer to the fault cok
table at the end of this Chapter, in the cofum.
headed “Flash code™

Bosch Motronic ML4.1

1 Attach an LED diode light and an accessoy
switch to the 4-pin S0 connector (s¢f
illustration 5.2). i
2 Switch on the ignition - the LED shaullf
iliurninats. :
3 Close the accessory switch for between 2|
and 5.0 seconds, and then open the swilch |
The LED will illuminate for 2.5 seconds and
then begin to fiash. 3
4 The 4-digit fault codes are indicated by the
flashing of the LED as fallows:
a) The four digits are indicated by four seres &
of flashes,

b) The first series of flashes indicates the |
first digit, the second senes of Hashes
indicates the second digit, and so on unl

aff four digits have been flashed.

¢} Each series consists of a number of 1-of |

2-second flashes, separated by shont
pauses. Each integer twhole number) in
the range 1 to 8 /s represanted by a
number of 1-second Hashes, and sach
zero is represented by 2-second flashes.

d) A 2.5-second pause separates sach
series of flashes.

&) The code nurmber "1213" is indicated by s
1-second flash, a short pause, two 1-sec-
ond flashes, a short pause, one 1-second
flash, a short pause and three 1-second
flashes. After a 2.5-second pause, the
code will be repeated.

5 Count the number of flashes in each series

and record the code. Refer to the tables at the |

end of the Chapter to determine the meaning
ot the fault code.
6 Each code will be repeated unlil the
accessory swilch 1s once more closed for
between 2.5 and 5.0 seconds and then

opened. The next code will then be displayed. |

A maximum of five codes can be stored by
ML4.1 at one time.

5.2 Motronic ML4.1 - connect an
acressory switch and LED to the 4-pin SD
connector in order to retrieve flash codes

A 8D connector
B Accessory switch

C LED diode light
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7 Continuse retrieving codes until code 0000 is
ransmitied. Coae 0000 signifies that no more
todes are stored.

B if code 4444 is transmitted, no fault codes
w stored.

8 Tum off the ignition and remove the diode
| Ight and accessory switch to end fault code
tetrigval.

Bosch Motronic 1.7

10 Ensure that the throflle potentiometer
gensor {TPS) is functianal. The following
- procedures cannot be triggered if the ECM
tdoes not receive correct signals from the TPS.
- 11 Connect a diode test light between the
' battery (+) supply and ECM pin number B as
shown (see iliustration 5.3). Note: It will be
necessary to detach the back of the ECM
. multi-plug so that the LED negative probe can
backprobe the ECM pin number with the
mutti-plug connected. Care must be taken
that the ECM pins are not damaged by this
process, and the L ED probe must not short
we pins together.
12 Bwitch an the ignition without starting the
. engine, and fully depress and release the
sccelerator pedal five times in succession.
This process must be completed with 5.0
- ssconds of turning on 1he ignition.

13 The LED will illuminate for 2.5 seconds

and then begin 1o flash.

14 The 4-digit fault codes are indicated by

the flashing of the LED as follows:

al The four digits are indicated by four setfes
of flashes,

b The first seres of flashes indicates the
first digit, the second saries of flashes
indicates the second digit and so on untif
all four digits have been flashed.

¢} Each series consists of @ number of 1- or
2-second fashes, separated by short
pauses. Each integer fwhole number) in
the range 1 to B is represented by a
number of 1-second flashes, and each
zero is represertad by 2-second flashes.

dl A 2.5-second pause separates gach
serfes of flashes.

&} The code number “1213" is indicated by a
1-second flash, a short pause, two 1-sec-
ond ffashes, a short pause, ong T-second
flash, a short pause and three T-second
flashes. Aftar a 2 5-second pause, the
code will be repeated.

15 Count the number of flashes in sach

series, and record the code. Refer to the

tables at the end of the Chapter to determine
the meaning of the fault code.

16 Each code will be repeated until the

accelerator pedal s fully depressed and

teleased five times in succession within a

period of 5.0 seconds. The next code will then

be displaysd.

17 Continue retrieving codes until code 0000

o 1000 15 transmitted. Code 0000 {or 1000)

signifies thal ng more codes are stored.

18 If code 4444 1s transmilied, no fault codes

are stored.

18 Turn off the ignition and remova the diode

light to end fault code retrieval.

17
21N

—

H27249

5.3 Motronic 1.7 - connect a diode test light between the battery (+) supply and
ECM pin number 8 in order to retrieve flash codes

All other systems

20 Flash codes are not available. A dedicated
fault code reader {FCR) must be used to
retrieve fault codes.

4  Clearing fautt codes without
a fault code reader {FCH] '

Bosch Motronic ML4. 1

1 Follow the procedure described in Section
3 1o retrieve fault codes.

2 When code 0000 is transmitted, close the
accessory switch for approximately 10
seconds, and then open the switch. All fault
codes are now cleared trom the ECM
mMEmory.

3 Turn off the ignitioh and remove the
accessory switch.

Bosch Motronic M1.7

4 Follow the procedure described in Section
3 to retrieve fault codes.

5 When cade 0000 or 1000 is transmitted,
fully depress the accelerator pedal for
approximately 10 seconds and then release.
All fault codes are now cleared from the ECM
memory.

6 Turn off the ignition.

All systems (afternative method)

7 Turn off the ignition and disconnect the
battery nagative terminal for a period of
approximately 5 minutes.

8 Re-connect the battery negative terminal.
Note: The first drawback o this method is that
battery disconnection will inftialise all ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the angine
from cold, and driving at varaus engine speeds
for approxirmately 20 to 30 minutes. The engine
should also be alfowed fo idle for approximately
10 minutes. The second drawback is that the

radio security codes, clock setting and other
stored vajues will be inilialised, and these must
be re-sntered once the battery has been
reconnected, Where possible, an FCR should
be used for cade clearing.

5 Actuator tasting without a
fault code reader {FCR}

Bosch Motronic ML4.1 only
1 Attach an LED dicde light and an accessory
switch to the 4-pin SD cannector {rafer to
iNustration 5.2).
2 Close 1he accessory switch and switch on
the ignition.
3 Wait 2.5 to 5.0 secends and then open the
accessory switch. The LED light will flash
code number 1411 and the injector circuit will
actuate, Audible operation of the injector
solenoids should be heard.
Warning: The injectors wilf
actuate for as long as the circuit
‘ f s is closed, and there is a real
danger of filling the cylinders
with petrol. If testing is required for more
than 1 second, disconnect the fuel pump
supply for remove the fuel pump fusej
before commencing this test.
4 Disgantinue the injectar test by closing the
accassary swilch onge more.
5 Wait 2.5 to 5.0 seconds and then open the
accessory switch. The LED will flash cade
number 1412 and the (SCV circuit will actuate.
Audible oparation of the idle cortrol solenoid
should be heard.
6 Discontinue the ISCV test by closing the
accessory switch once more,
T Wait 2.5 to 5.0 seconds and then open the
accessory switch. The LED will flash code
number 1414 and the valve timing actuator
circuit wili actuate (if so equipped}. Audible
operation of the vaive timing control solenoid
should be heard.
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8 Discontinue the valve timing actuator test
by closing the accessory switch once more.

9 Wait 2.5 to 5.0 secends and then open the
accessory switch. The LEC will llash code
number 1414 and the CFSY circuit will actuate
{if s0 equipped). Audible operation of the
carbon filter solencids should be heard.

10 Discontinue the CFSV circuit test by
closing the accessary switch once more.

11 Wail 2.5 to 5.0 seconds and then open
the accessory switch. The LED will flash code
number DDO0 and the actuator tests are
completed.

12 Turn off the ignition and remave the diode
light and accessory switch to end actuator
activation.

All other systems

13 A dadicated fault code reader {FCR) must,
be used te tast the actuators.

6 Self-Diagnosis with a fault
code reader (FCR)

Note: During the course of certain test
procedures, [t /s possible for additional fault
codes to be generaled. Care must be taken

All Alfa Romeo models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes or displaying faufts.

ty Clearing fault codes or faulis.

¢) Testing actuators.
2 On Bosch Motronic ML41 and 1.7
systems, the code numbers displayed upon
the FCR screen may be different to the code
numbers retrieved during the manual method
described in Section 3. Refer to the fault code
table at the end of this Chaptar, in the column
headed “FCR codes™.
3 Codes must always be cleared after
component testing, or after repairs invalving
the removal or replacement of an engine
management component.

7 Guide to test procedures

1 Use an FCR to interrogate the ECM for
faults or codes {as applicabls), or manually
gather codes, as described in Section 3 or €.

rafer to the fault code table at the end of
Chapter to determine their meaning.

3 If several cades are gathered, look for
common factar such as a defective satf
return or supply.

4 Refer 10 the camponent tast procedures 13
Chapler 4, where you will find a means ¢
testing the majority of companents anff
circuits found in the moderr EMS.

S Once the fault has been repaired, clear the
codes and run the engine under variou;
conditions to determine if the problem has;[
cleared. :
6 Check the ECM for fault codes once morj
Repeat the above procedures where codes!
are still being stared.

7 Refer to Chapter 3 far more information m?
how to sffeclively test the engine managememif
system. i
No codes stored
8 Where a running problem is experienced,t
but na codes are stored, the fault is oulsided}
the parameters designed into the SD sysiem t
Refer to Chapter 3 for more information on|
how to effectively test the enginel
management system. :
9 If the problem peaints to a spec1flc*
compansnt, refer to the test procedures in§
Chapter 4, where you will find a means of§

Al

Cr

Inge
Self

Clean
Guid
inirc

tha! codes generated during test routines do Codes stored testing the majority of components anrlf Al:",a
not mislead diagnosts. 2 11 one or more fault codes are gathered,  circuits found in the modern EMS. ! Aur
A
Fault code table A
. A
Bosch Motronic ML4.1 and 1.7 Flash  FCR Description ' A
Flash  FCR Description code  code " Aur
code  code 1236 021 Air condtioning {A/C) compressor control or AC a':'
000 - End of f ut alreit \ .
1003 B End of f:ﬂﬁ ggg: g:zgul 1243 1003 Fuel pump relay or circuit £ it
1211 037 Battery 1244 034 Carbon filter solenoid valve (CFSV) or CFSV circutt | AL
1212 052 Throttle switch (TS), idle switch 1245 023 Variable valx{e tn:nmg actuator {Twin Spark . A1
1213 053 Throttle switch (TS), full-load switch models) or circuit : AL
1214 045 Coclant temperature senscr (GTS) or CTS circuit | 1257 001 Electronic control module (ECM) Ar
1215 043 CO adjuster or CO circuit 1252 009 Crank angie sensor (CAS) or CAS circuit Al
1216 012 Throttle pot sensor (TPS) or TPS circuit 1254 - Throttle pot sensar (TPS) or TPS circuit A
1221 on7 Vane arflow sensor (AFS) or AFS circuit 1255 - Camshaft position {CMP) sensor ar CMP sensor A
1222 004 idle speed conrol valve (ISCV) ar ISCV circuit circuit A
1223 010 Oxygen sensor (0S) or 95 circuit 1265 015 Self-Diagnosis (SD) warning light or SD circuit A
1224 Q28 Qxygen sensor (08} or OF circuit 2t - Knock sensor (KS} 1 or KS cwoult A
1225 044 Air termperature sensor (ATS) or ATS circuit 2112 - Knock sensor (KS) 2 or KS circuit : A
1226 100 Electronic control module (ECM) 2113 - Electronic controi module (ECM) A
1227 - Injectors or injector circuit 2116 - Electranic control module (ECM) : A
1228 - Injectors or injector circuit 4444 - No faults found in the ECM. Proceed with normal ;
1229 - Air conditioning {A/C) heater controt or A/C circuit diagnostic methods h
O e e S US9awomaic | gl systoms oxcept '-
; inder: e olinder Bosch Motronic ML4.1 and 1.7 ‘
1232 Q32 tnjectors ftour-cylinder: 1 & 3, six-cylinder: 1, 2 & 3
4} or injector circuit Alla-Romeo saftware does not usually generata fault codes, and the J

1233 agz2 injectors {four-cylinder: 2 & 4, six-cylinder: 3, 5 & FCR normally displays faults on the FCR screen without reference to a

6) or injector circuit specific code number. Although actual code numbers are not

1234 012 Automatic transmission (AT} or AT circuit available, faulls in ane or more of the circuits and components coverad

1235 085 Air canditioning (A/C) or A/C circuit by the diagnoslic sottware wil! cause a fault to be stored.




Gel
Audi
Contents
Index of vehicles Retneving talt coces without a fault code reader (FCM
Self-Diagnosis flash codey Lo A
Zleanny tault codes without a faull code reader (FCR; . . 4 Salt Diagrusis conaector locahon . Z
Judde I test procedures G ¥BelDiagnosis with a fault code reader (FCH) !
riradticticn 1 Fault code table

Index of vehicles

Model

Apdi A T AEH
Audi AS 1R AGN
Auch 23 1.8 AGN
Auc AZ TR Lurba AGL
dug AS TG ADF
bt AJ 18 ADR
Auch A1 8 Turho AFB
AudiAd 26 ABC
Audi Ad 2R AAH
Auch A 2R ACK
Audi AR A ABK
Audt AN A0 ACK
A AR SE 2 cat AAMN
Audi A 26 ABC
Al AG 2B AAH
Aud A6 56 4 2 AHK
Aucr AR G4 2 AFC
A AE L H VG Ak
Aun Ad R A
Auch 88 3.7 AFW
Apcr Ad 4P ABL
ALd VB Gt PT
AL W A D C ABH
Al 5001 oot AGM
Aot A 6 cat ALA
At BT B and 429 ¢ at JN
Aucl. B0 1 e and dxt eat M
Aud 8015 o Axd cad P
Aud: BD 20 Ouattro ©at ABT
Aot B0 woupe 16V 2 0 cat BA
agc B Conpe 20 ang dadl eat A
Ay BO Coupe wat d o 20 cal AAD
At 862 0 cal ABK
Auch 20, BN Coupe and Cabno 2 3 NG
Auch B0 5 cad MO
A B2 Eocod AR
AUt BUL Y 2 0 cal PS5
Aud BO 9008 el AAH
At B0 B2 ABRY

Engine code

System

SImos

Bosch Motrome: 3 72
Bosch Motrome 38 2
Buogeh Motromie 22
Huoach Maotrome 3
Bosch Motrome 3 -
Bosch Motronic & 2
YVAG MM

VAG ME)

Bosch dMotrama: kP
VA Digifant

Baosch Molrore

Bosch Motronw: 82 4.7
VA MPF

VAL B

Bosch Miotronic

Bogsch Motranic

YAG MR

Year

1006 to 1997
1996 to 1899,
19497 on
1986 to 10497
14913 o 997
1945 Lo 19937
1 bty 1907
19405 10 199/
1985 {o 1w
1996 to 007
1003 o 19490
1995 e 1997
1991 to 1997
1992 1o 1847
1991 (o 1007
199 Lo 19197
PO 1o 1997
1999 10 199y
1996 to 1499 Basch Mot

1995 to 1097 Bo=ch Medronn:

1994 to 1949 Rl Motronee 12 4
THBN fo Tvid Rosch Motiome B2 1
1457 1 19894 Hasch Motronmic 807 <
T 10 1940
19493 1o 1995
1986 to 1991
1988 to 1384
1990 to 198
18992 1o 1905
19960 to 19495
1968 1o 18990
1990 to 1992
1992 ta 1844
TOET 1o 1944,
1997 by 1954

WAG ME

Bosch KE-letromie
Bosch Monu-Jdetrome AZ 2
Rasch Mono-totranic
Bosoh Mong Motronie
Goseh KE1 2 tAntramic
Bosch KL1. 1 dMabrare
Bos.h kF1.2 Motrone
VAL Mhgitant

Bosch KL3-Jetronic
Bosch KE3 etrarie

102 1o 1995 VAG MPF
1987 1o 1991 Bosch KL Jetronic
1992 to 1O VG MP

1003 to 1095 Buci Matrome + Torbo

Bosch Mono-Motrame MAT 2




B2 Audi

Model

Audi 90 Coupe 2.0 20V cat
Audi 90 Coupe and 4xd4 2.3 cat
Audi 100 1.8i cat

Audi 100 1.8i cat

Audi 10C 2.0 cat

Audi 100 2.04

Audi 100 2.0 cat

Audi 100 ax4 2.0 18V cat

Audi 100 54 2.2 cat

Audi 100 2.3E cat

Audi 100 2.3 cat

Aucy 100 2.6

Audi 100 2.8

Audi 100 84 4.2

Audi 200 4x4 Turtio cat

Audi Coupe 82

Audi Coupe and Cabrio 2.0 cat
Audt Coupe and Cabrio 2.6 cat
Audi Coupe and Cabric 2.8
Audi Coupe 82

Auch Quattro 20V cat

Audi RS2 Avant

Self-Diagnosis

Engine code Year

NM 1988 to 191
TA 1988 tp 191
4B 1988 to 191
FH 1985 to 199N
AAE 1991 to 1924
ABK 1993 to 1996
AAMD 1991 to 1994
ACE 1992 10 1994
AAN 1981 to 1997
NF 1986 to 1891
AAR 1991 tc 1994
ABC 1992 to 1997
AAH 1991 to 1997
ABH 1993 to 1994
iB 1289 to 19381
aB 1990 1o 1992
ABK 1992 10 1987
ABC 1983 to 1997
AAH 1981 to 1997
ABY 1993 to 1896
RR 1989 to 1991
ADU 1994 to 1996

System

VAG MPi

VAG MFi

Bosch Mono-Jetronic
Bosch KE-Jetronic
Basch Mono-Motronic MA1.2
VAG Oigifant

Bosch KE-Motronic
Bosch KE-Motranic
Bosch Motronic 2.3.2
Bosch KE3-Jetronic
Bosch KE3-Jetronic
VAG MPFi

YAG MPi

Bosch Moatronic

Bosch Maotranic + Turbo
Bosch Motronic + Turbo
WAG Digifant

VAG MPFi

VAG MPi

Bosch Motronic + Turbo
Basch Motronic + Turbo
Bosch Motranic + Turbo

1 Introduction

The engine management and fuel injection
systemns fitted to Audi vehicles are mainly of
Bosch arigin, Bosch Motronic versions 2.3.2,
2.4, 32, and 3.8.2, Mono-Jetronic, Mong-
Motrome 1.1 and 1.2, KE-Motronic 1.1 and
1.2, KE-3 Jetronic, Simos, VAG Digifam, VAG
MPi and VAG MPFi may be fitted.

All Audi engine management systems
{EMSs) control primary ignition, fuelling and
idle functions from within the same contral
module; the excaptions are Mana-Jetronic
and KE-3 Jetronic systems, which control
fuelling and idle functions alone.

Self-Diagnosis (SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
ieach signal to a table of programmed values.
if the diagnostic software determinas that a
fault is present, the ECM steres one or mare
favlt codes. Codes will not be slored about
componenis for which a code is not available,
or for conditions not covered by the
diagnostic software.

Audi systems are capable of generating two
knds of fauit codes - 4-digit ftash codes and
5-digit fault codes.

Evolution of audi systems has meam that
the codes generated, and their reading
procedures, now fall into one of three groups.
The changeover point in a particular vehicle

range is not always obvious,

a} Some early systems will onfy generate 4-
digit flash codes which can be retrieved
via the warning fight (where fitted), an LED
light, or a dedicated fauft code reader
{FCA). These systems include Mong-
Jetronic and Mono-Motronic MA1.2.1.

b) Later systems can generale both 4-digit
flash codes and 5-digit fault codes. The
4-digit flash codes are generated via the
warning light (where fitted), or an LED
light, whilst a dedicated FCR is required
o retrieve the 5-digit codes. These
systems include Bosch Motronic versians
2.3, 2.4, and 2.7, KE-3 Jetronic, KE-
Motronic and Monao-Motronic (sarly 45-
pint ECM).

c) The very latest systems can only generate
5-digit fault codes, and these must be
retrieved with the aid of a dedicated FCH.
These systems inciude Bosch Motronic
varsions 2.9, 3.2 and 3.8.2, Mono-
Motronic MA1.2.2 (later 45-pin ECM),
Simos, VAG Digifant {68-pin ECM) and
VAG MPi and MPFi.

Limited operating strategy (LOS)

Audi systems featured in this Chapter utilise
LOS {a function that is commonly called the
"limp-home mode”). Once certain faulls bave
been identified (nat all faults will initiale LOS),
the ECM will imptement LOS and reler to a
programmed detauit value rather than the
sensor signal. This snables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adagtive or learning capability

Audi systems also utibse an adaptive
function that will modify the basic
programmed valugs for most effective
operation during narmal running, and with due
regard 1o engine wear.

Self-Diagnosis (SD) warning light
Certain modeis are equipped with a 8D

warning light located within the instrument
panel.

2 Seli-Diagnosis connector
location

Mono-Jetronic (Audi 80
and 100 1.8i up to July 1588)

On top of the fuel pump relay (see
illustration 6.1} for flash code retrieval afone.

Mono-Jetronic {Audi 80
and 100 1.8i from August 1988)

Dual 2-pin SD connectors located in the
passenger’s side footwell [see illustration
6.2) for flash code retrieval and FCR use.

Bosch Mono-Motronic

Dual 2-pin 3D connectors located in the
passenger’'s side footwell, under the facia,
{refer to illustration 6.2} or in the engine
compartment left-hand fusebox close to the
bulkhead {see Hlustration 6.3} for flash code
retrieval and FCR use. The ECM is usually
localed in the driver's or passenger’s side
footwell, or in the engine compartment behing
the bulkhead.
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for Audi 80 and 100 models prior to July 1588
A Fuel pump relay location B Tesi contacts

4t Use a tuse to bridge the test contacts located in the refay box
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black white
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- SD connectars
under passendger
or drivers side
facia
S0 output

6.2 Location of SD connectors under the facia

B Bosch KE3-Jetronic
 and KE-Motronic 1.1
. Dual 2-pin 8D connectars  located
mderneath a cover above the foot pedals in
I the driver's side footwell; for flash ceode
E netrieval and FCR use.

& Bosch KE-Motronic 1.2

' and Motronic 2.3

Dual 2-pin SD connectors located
underneath a cover abave the foot pedals in
| the driver's side footwsell, or triple 2-pin
B connectors located underneath a cover above

E tha foot pedals in the driver's side foatwell or

in the engine compartment fusebox close o
the bulkhead; for flash code retrieval and FCR
use.

Bosch Motronic 2.4

Four 2-pin SD connectors located in the
passenger's side foctwell, under the facia; for
Hlash code retrieval and FCR use,

VAG Digifant

Dual 2-pin connectors lacated In the
passenger's side footwsil, under the facia,
{refer to illustration 6.2} or in the lefi-hand
electrical box close ta the bulkhead (refer to
illustration 6.3) for FCR use alons.

VAG MPi and MPFi

Dual 2-pin D connectors located above
the foot pedals in the driver's side footwell, for
FCR uss alone.

16-pin OBD connectar
(A3 madels including Bosch
Motronic 3.2, 3.8.2 and Simos)

Situated under a cover in the front conscle.

16-pin SP connector
fother madels)

Situated under a cover in the rear
passenger console, adjacent to the ashtray
{see illustration 8.4}

T Power supply

6.3 Location of SD cannactors in engine compartment fusebox

2 Datsa transfer

6.4 The 16-pin SD connector is usually situated under a cover in
the rear passenger console, adjacent i the ashtray
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usually a
black
canneclor

. usually a brown or

6.5 Initiation of flash codes -

dual 2-pin SD connectors

A LED diode light
8 Accessory switch

C 8D connectors

white connector

Note: During the course of cerfain test
procedures, it is possible for additional fault
codes o be generated. Care must be taken
that any codes generatad during test routings
do not misfead diagnosis. Alf codes must be
cleared once testing is compleats, 4-digit flash
codes relriaved manually may be different fo
those codes displayed with the aid of an FCR.
Refer to the fault code table at the end of this
Chapter, in the column headed "Flash code”.

Mono-Jetronic
{prior to July 1988)

1 Start the engine and allow it to warm up to
notmal operating temperature, Note: Oxygen
sensor (OS} fauft codss can only be retrieved
after a road test of at least 10 minutes’
duration.

2 Stop the engine and switch on the ignition,

—

3 If the engine will not start, crank the engine
for at least 6.0 seconds and leave the ignition
switched on.

4 Use a fuse 10 short the test contacts on the
fuel pump relay for at least 5.0 seconds (refer
to illustration 6.1},

5 Remove the fuse, and the SD waming light
will flash to indicate the 4-digit fault code as
follows:

a) The four digits are indicated by four series
of flashes.

b} The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and so on until
all four digits have been flashed.

c} Each series consists of a number of 1- or
2-second flashes, separated by short
pauses. Each integer (whole number) in
the range 1 t0 9 is represented by a
number of 1-second Rashes and each
Zoro is represented by 2-second flashes.

a) A 2.5-second patse separates each
serigs of flashes.

e The code number “1231" is indicated bys k
1-second flash, a short pause, two 1-set-
ond flashes, a short pausa, three 1-second |
flashes, a short pause and a 1-second
flash. After a 2.5-second pause, the code
will be repeated,

6 Count the number of flashes in each serigg, f
and record the code, Refer to the tables at the
end of the Chapter 1o determine the meaning
of the faulit code.
7 Each code will be repeated until the fusels
re-ingerted. Bemave the fuse after 60
seconds, and the next code will ihen bs
displayed. ¢
8 Continue retrlaving codes until code 0000 |
transmitted. Code Q000 signifies that no marg
codes are stored, and is displayed when the ¢
light flashes off and on at 2.5 second ?
intervals, 1
9 f code 4444 is transmitted, no fault codss |
E

are slored.

10 Turn off the ignition to end fault cede
retrigval.

Bosch Mono-Jetronic

{after July 1988),
KE-Jetronic, KE-Motronic 1.1
and 1.2, Motronic 2.3 and 2.4

11 Attach an accessoty switch to the dual 2-
pin, 3-pin or 4-pin 8D connectors {aes
ilustrations 8.5 to 6.7). If the vehicle is not
eqguipped with a facia-mounted SD warning
light, connect a dicde LED light batween the
battery {+} supply and the SD connector as
shown,

12 Start the engine and allow it to warm up to
normal cperating temperature. Note: Qxygen
sansor {OS) fauit codas can oniy be retrieved
atter a road tost of at least 10 minutes’ duration.
13 Stop the engine and swich on the
ignition,

14 If the engine will not start, crank the
engine for at teast 6 seconds and leave the
ignition switchad on.
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8.6 Initiatlon of fash codes - tripla 2-pin 8D connectors

A LED diods fight

B Accessory switch € SD connectors

A LED diode light

6.7 Initiation of flagh codes - four 2-pin SD connectors

B Accessory switch C S0 connectors

e ATy e ¥ b
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B¥ Close the accessory switch tor al Jeast 5
@wonds. Open the switch, and the warning
Wt or LED light will flash to indicate the 4-
gt fault codes as follows:

& The four digits are indicated by four saries

B of flashes.

& bl The first serfes of ffashes indicates the
first digit, the second series of flashes
indicates the second digit, and so on untif
! four digits have been flashed.

t} Fach series consists of a number of 1- or
2-sacond flashes, separated by short
pauses. Each integer (whole number) in
the range 1 to 9 is representad by @
number of 1-second flashes, and each
2010 is represerted by 2-sacond Hashes.

g A 2.5-second pause separates each

: sarias of Nashes.

o) The code number “1231" is indicated by a

- 1-second flash, a short pause, two T-sec-

ond flashes, a short pause, three T-sscond

flashes, a short pause and a 1-second

Rash. After a 2.5-second pause, the code

will be repeated.

§ 8 Count the number of flashes in each
: series, and record the code. Refer to the
& tables at the end of the Chapter to determine
L the meaning of 1he fault cade.
& 17 Tre code will be repeated until the
E accassory switch is once more closed for at
kast & secands. Open the switch, and the
rext code will then be displayed.
& 18 Continue retrieving codes until cade 0000
b % transmitted. Code 0000 sigrifies that na
| mors codes are stored. and is displayed when
the light flashes off and on at 2.5-second
Intervals.
& 19 |f code 4444 is transmitted, no fault codes
¥ e stored.
2 Turn off the ignition and remove the
& acessory switch and diode light to end fault
- pode retrigval.

§ Bosch Mono-Motronic
" (35-pin version 1.2.1
L and 45-pin version 1.2.2}

- 21 Aftach an accessory switch to the dual 2-
. pin SD connectars. if the vehicle is not
equipped with a facia-mounted SD warning
Ight. connect a diode LED light between the
bettery {+) supply and ECM pin number 33
{35-pin} or ECM pin number 4 (45-pin) as
shown (see illustration 8.8). Note: /t will be
necessary to detach the back of the ECM
mutt-plugs so that the LED negative probe
can backprobe the ECM pin number with the
multi-plug connecled.

22 Start the enging and allow it to warm up to
normal operating temperature. Note: Oxygen
sensor {O8) fauit codes can only be retrieved
after @ road test of at least 10 minttss’
duration.

23 Stop the engine and switch on the
ignitian.

24 if the engine will not start, crank the

ugually a brown or
a white connector

usually a
blac!
connactor

6.8 Inftiation of 35-pin and some 45-pin Mono-Motronic flash codes (see text}

A LED diode light B ECM

engine for at least 6 seconds and leave the
ignition switched on,

25 Close the accessory switch for at least 5
seconds. Open the switch, and the warning
tight or LED light will flagsh to indicate the 4-
digit fault codes as follows:

a) The four digits are indicated by four series
of flashes.

b} The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and so on untif
aif four digits have been flashed.

¢} Each series consists of a number of 1- or
Z2-secontd flashes, separated by short
pauses. Each integer (whole niimber) in
the range 1 to 9 is represented by a
rumber of 1-second flashes, and sach
zero is represented by 2-second Hashes.,

d) A 2.5-second paise separates egch
serios of flashes.

8) The code number “12317 is indicated by a
1-second flash, a short pause, two T-sec-
ond flashes, a short pause, three 1-second
flashes, a short pause and a 1-second
flash. After a 2.5-second pause, the code
will be rapeated.

26 Count the number of flashes in each
series, and record the code. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code.

27 Tha code will be repeated until the
accessory switch is once maora closed for at
least 5 secends. Cpen the switch, and the
next coda will then be displayed.

28 Continue retrigving codes until code D000
is transmitted. Code 0000 signifies that no
more codes are stored, and is displayed when
the light flashes off and on at 2.5-second
intervals.

29 If code 4444 is transmitted, no fault codes
are stored.

30 Turn off the igniticn and remove the
accessory switch and diode light to end fault
code retrieval.

C SD connectors D Accassory switch

Systems with 16-pin OBD
connector or 68-pin

ECM multi-plug

31 Flash codes are not available, and a
dedicated fault code reader {FCR) must be
vsed 1o retriava fault codes.

Bozsch Mono-Jetronic,
Mono-Motronic, KE-Jetronic
and KE-Motronic

1 Carry out the procedure in Section 3 to
retrieve tha fauit codes.

2 Turn off the ignition.

3 Use a fuse to short the test contacts an the
fusl pump relay (Mono-Jetronic to July 1988
only) or ciose the agcessory switch (all other
systems).

4 Switch on the ignition,

5 Oper the accessary switch after a peried of
5 seconds, or remove the fuse. All fault codas
should now be cleared.

8 Turn off the ignition.

Cancelling fault codes 2341 or 2343
(08)

7 Turn off the ignition (take out the key).
Remove the ECM muiti-plug connector from
the ECM for at least 30 seconds. Refer to
Warning number 3 in the Reference
Section at tha back of this book.

All systems (alternative)

8 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximatsly 5 minutes,

9 Re-connect the battery negative terminal.
Note: The first drawback to this method is that
battery disconnaction will re-initialise all ECM
adaptive vaiuves fnot Monc-Jetronic). Ae-
learning the approprtiate adaptive values

[N ——
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requires starting the engine from cold, and
driving at various engine speeds for
approximately 20 to 30 minutes. The engine
should also be allowed fo idle for
approximately 10 minutes. The second
drawback is that the radio sacurity codes,
clock sefting and other stared values will be
initiglised, and these must be re-entered once
the battery has been reconnected, Where
possible, an FCA should be used for code
cleating.

§ Sef-Diagnosia with a fautt -~ .
code reader (FCR) '

Note: During the course of cerlain test
procedures, it 1s possible for additional fault
codes ta be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnasss.

All Audi models

1 Connect an FCR 1o the SD connactor. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a} Retrieving fault caodes or displaying faults.

Fault code table

b} Clearing fawlt codes.

c} Testing actuators.

d} Making searvice adjustments.

a} Displaying Datastream.

fi Coding the ECM.
2 The FCR may be able to display both 4-
digit flash codes and/or 5-digit fault codes,
Refer to the fault code table at the end of this
Chapter,
3 Codes must always be clearsd after
component testing, or after repairs involving
the remgval or replacement of an EMS
component.

1 Use an FCR to interrogate the ECM for fault
codes, or manually gather codes as described
in Sections 3 or 5.

Codes sfored

2 If one or morse fault codes are gathered,
refar to the fault cods table at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look for a

common factor such as a defective earth
return or supply.

4 Heter to the component test proceduresn
Chapter 4, where you will find a meanz 4
testing the majority of components and§
circuits found in the modern EMS. _
5 Once the fault has been repaired, clear th
codas and run the engina under various
conditions to determine if the problem ha k.
cleared. .
8 Check the ECM for fault codes once morg, §
Repeat the above precedures where code
are still being stored. 1
7 Refer to Chapter 3 for more information o E
how to effectively test the engim
management system.

No codes stored

8 Where a running prablem is experienced,
but ne codes are stored, the fault is outside of E
the parameters designed into the S0 system,
Refer to Chapter 3 for more information on
how 1o effectively 1est the angine
management system.
9 If the problem points t0 a specific ¥
component, refer to the test procedures in |
Chapter 4, where you will find @ means of |
testing the majority of components and
circuits found in the madern EMS.

Note: Similar codes are ganareted by each system, eithough a smalf

Flash FCR Description
number of codes may sugges! slternative meanings depending on | cade code
which system and what components are fitted. For example, one | 2142 00545 AT signal missing (alternative cade)
particutar code may indicate an aiflow sensar or a MAP sensor, | 2143 00536  Knock control 2 (ECM)
depending on which of those companent is fittead. When a cods with an | 2144 00540  Knock sensor {K3) 2 or KS circuit
afternative meaning is generated, the correct meaning will usually be | 2212 00518  Throttle pot sensor (TPS) fault or TPS circuit
obvious, 2214 00542  Maximumn engine speed axcasded \
2202 00519 Manifold absolute pressure (MAP} sensor or MAP
Flash FCR Description sensor circuit
code code 2223 00528  Atmospheric pressure sensor [APS) or APS circult
4444 00000 No faults found in the ECM. Procesd with normal 2224 00544 Turbocharger maximum boost pressure
diagnostic mathods exceeded
0000 - End of tault coda autput 223 00533  Idle control
1111 65535  Intermal ECM failure 2232 00520  Vane airflow sensor {AFS) or AFS circuit
123 00281 Wehicle speed sensor (VSS) or VSS circuit 2232 00520 Mass airflow (MAF) sensor or MAF sensor circuit
1232 00282  Throttle pot sensor (TPS) or TPS circuit {alternative code)
1232 00282  Idle speed stepper motor (ISSM) or ISSM circuit 2233 00531  Vane airflow sensor (AFS) or AFS circuit
{alternative coda), 2233 00531 Mass airflow (MAF) sensor or MAF circuit
2111 Q0513 Engine speed {RPM)} sensor or RPM sensor circuit {alternative code}
2112 00514  Top dead centrs (TDC) sensor or TDC circult 2234 00532 Supply voitage incarrect
2112 00514 Crank angle sansor (CAS) 2242 00521 CO pot or CO pot Gircuit
2113 00515  Hall-effect sensor (HES) or HES circuit 2312 00522 Coolant temperature sensor (CTS) or CTS circuit
Note: Fauft code nurnber 2113 will always be present when the igrition | 2314 Q0545 Engine/gearbox electrical connection
is turned on and the engine is stopped in systems that utifise a Hall | 2322 Q0523  Air temperature sensor (ATS) or ATS circuit
sensor as the primary trigger. 2323 00522  Vane airflow sensor (AFS)
2114 Q0535 Distribiutar 2323 0ps22 Mass airflow {MAF) sensor {alternative code}
2121 00516  Idle speed stepper motor (IS5M) idla contacts 2324 00553  Vane airflow sensor (AFS)
2121 00516 Ignition controf valve circuit fault (aitarmative 2324 00553 Mass airflow {MAF) senscr (alternative code)
code) 2341 00537  Cmygen sensar (OS) control Inoperative
2122 - No engine speed signal 2342 00525  Oxygen sensor {08} or O5 circuit
2123 00517 Throttle switch (TS), full load switch 2343 00558 Mixture control adjustment, weak
2141 00535  Knock contra) 1 (ECM] 2344 00558  Mixture control adjustment, rich
2142 00524 Knock sensor (K5} or KS circuit 2413 00561 Mixture control limits

Flash
code
4332
4343

4411
4412
4413
2414
4421
4431
4442
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FCR
code
Q0750
01243

01244
01247
01249
01250
01251
01253
01254

00527
00530
00532
00543
00549
00545
00554
00555
00560

00561
00575

00577
00578
0579
00580
00581
0ass2
00585

00586

00609
00610
£o611
00624
00625
00835
00640
00670

00684
00750
01025
01087
01088

01119

01120
01165
01182
1235
01242
01247

01252
1257
259
01262

01264
01265

16486

Description

Electronic control module (EGM)

Carbon filter sulenoid valve {CFSY) or CFSV
circuit

Injector No. 1 ar injector circuit

Injecter No. 2 or injector circuit

Injector No. 3 or injaéctor circuit

Injector No. 4 or injector circult

Injector No. & or injector circuit

Idle speed control valve {ISCV) or ISCV circuit
Turbocharger boost pressure soienoid vaive
{BPSV) or BPSV circuit

Intake manifold temperature

Throttle pot sensor {TPS) or TPS circuit
Supply voltage incorrect

Maximum engine speed exceedsd
Consumption sighal

Engine gearbax electrical connection
Oxygen sensor (OS) control 2

Oxygen sensor (OS) or OS circuit

Exhaust gas recirculation {EGR) valve or EGR
circuit

Mixtura eontrol 1

Manifold absolute pressure {(MAP) sensor or MAS
Sensor circuit

Knock contrel cylinder 1 or circuit

Kneck control cylinder 2 or circuit

Knock controi cylinder 3 or circuit

Knock control cylinder 4 or circuit

Khock control cylinder § or circuit

Knock control cylinder & or circuit

Exhaust gas recirculation (EGR} temperature
sensor of EGR circuit

Exhaust gas recirculation {(EGR) valve or EGR
circut

Amplifier 1 or ampiifier circuit

Armplifier 2 or ampiifier circuit

Amplifier 3 ar amplifier circuit

Air conditianing {8/C)

Vehicle speed sensor (V55] or VSS circuit
Oxygen sensor (OS5} heater or OS circuit
Oxygen sensor (05) or OS circuit

Idie speed stepper motor {ISSM) pot or ISSM
circuit

Excessive air in inlet manifold

Self-Diagnosis warning light

Self-Diagnosis warning light

Basic setting not completed

Mixture control 2

Gear recognition signal

Camshaft timing control

Throttle pot sensor {TPS) or TPS circuit
Altitude adaptation

Secongary air valve

Electronic control module (ECM) or ECM circuit
Carbon filter sclenaid valve (CFSV) or CFSV
circuit

Injector valve No. 4 or injector valve circuit
ldle speed control valve (ISCV) or ISCV circuit
Fuel pump relay or circuit

Turbocharger boost pressure solenoid valve
(BRSV) or BPSV circuit

Secondary air pumnp

Exhaust gas recirculation (EGR) valve or EGR
circuit

Mass airflow {MAF) sensor or MAF circuit, signal
tow

Flash
code

FCR
code
16487

16496
16497

16500
16501

16502

16504
16505

16506
16507

16514
18515
16516
16518
16519
16534
16535
16536
16538
16554
16555
16556
16557
16358
16559
16684
16685
16686
16687
168688
16689
16680
16681
16692
16705
16706
16711

16716

16721
16785
16786
16885
16989
17509
17514
17540
17541
17609
17610
17611
17612
17613
17614
17615
17616
17621

Description

Mass airflow (MAF) sensor or MAF circuit, signal
high

Air temperature sensor [ATS) ar ATS circuit,
signai iow

Air temperature sensor (ATS) or ATS circuit,
signal high

Coolant temperature sensor (CT5) or CTS circuit
Coolant temperature sensor [CTS) or CTS circuit,
signal 1ow

Coolant temperature sensor (CTS) or CTS circuit,
signal high

Throttie pot sensor (TPS} or TPS circuit
Throttle pot sensor (TPS) or TPS circuit, signal
implausible

Thraottle pot sensor {TPS) or TPS circuit, signal
low

Throttle pot sensor (TPS) or TPS circuit, signal
high

Cxygen sensor (OS) or OS gircuit

Oxygen sensor {O8) or 08 circuit

Oxygen sensor (05} or OS circuit, signail high
Oxygen sensor {OS) ar OF circuit

Oxygen sensor (OS) ar O circuit

Oxygen sensor (OS] or OS circuit

Oxygen sensor {OS) or OS circuit

Oxygen sensor {O8) or OS circuit, signal high
Oxygen sensor [08) or OS circuit

Injector bank 1

Injector bank 1, fuel system too lean

Injector bank 1, fuel system too rich

Injectar bank 2

injector bank 2, fuel system too lean

Injector bank 2, fuel system toa nich

Engine misfire

Cylinder No. 1 misfire

Cylinder No. 2 misfire

Cylinder No. 3 misfire

Cylinder No. 4 misfire

Cylinder No. 5 misfire

Cylinder No. 8 misfire

Cylinder No. 7 misfire

Cylinder No. 8 misfire

APM sensor or circuit

RPM sensor or circuit

Knock sensor (K8) 1 signal ar KS circuit, signal
low

Knock senser (KS) 2 signal or KS circuit, signal
low

Crank angle sensor (CAS) or CAS circuit
Exhaust gas

Exhaust gas

Vehicle speed sensor (V88) or V3S circuit
Electronic contre! module {ECM)

Oxygen senseor {OS) or OS circuit

Qxygen sensor {08} or OS5 circuit

Oxygen sensor {0S) or OF circuit

Oxygen sensor (OS) ar OS circuit

Injector vaive Ne, 1 or injector circuit

Injector valva No. 4 or injector circuit

Injector valve No. 3 or injactor circuit

Injecior valve No. 4 or injector circuit

Injector valve No. 5 or injector circuit

Injector valva No. 6 or injector circuit

Injector valve No. 7 or injector circuit

Injector valve No, B or injector circuit

Injector valve Na. 1 or injector circuit
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Flash
code

FCR

code
17622
17623
- 17624
- 17625
- 17626
- 17627
- 17628
- 17733

- 17734
- 17735
- 17736
- 17737

17738
- 17739
- 17740
- 17747
- 17749
- 17751
- 17753
- 17798
- 17800

- 17801
- 17802

Description

Injector valve No. 2 or injacior circuit

Injector valve No. 3 or injector circuit

Injectar valve No. 4 or injector circuil

injector valve No. 5 or injector circuit

Injector valve No. & or injector circuit

Cylinder No. 7 misfire

Cylirder No. 8 misfire

Knock senser (KS) control No. 1 eylinder or KS
circuit

Knock sensor (K51 cantrol No. 2 cylinder or KS
circurt

Knock sensor (KS) control No. 3 cylinder or KS
circuit

Knock sensor (KS) control No. 4 cylinder ar KS
cirguit

Knock sensor (KS} control No. 5 cylinder or KS
circuit

Knock sensoar (KS) control No. 6 cylinder or KS
circuit

Knock sensor (KS) control No. 7 cylinder or KS
circuit

Knock sensor (KS) controt No, 8 oylinder or KS
circurt

Crank angle sensor (CAS) and vehicle speed
sensor {V35} signal tfransposed

Ignition output 1, short-circuit to earth

Ignition output 2, short-circuit to earth

Ignition output 3, short-circuil 1o sarth
Camshaft sensor (CMP) or CMP circuit
Camshaft sensor (CMP) or CMP circuit

Ignition output 1

Ignition cutput 2

Flash
code

FCR
code
17803
17808

17810

17815

17816

17817

17818

17908
17910
17912
17913
17914
17915
17916
177
17918
17918

17920

17966
17678
18008
18010
18020

Description

Ignition autput 3

Exhaust gas recirculation (EGR} valve or EGR
circuit

Exhaust gas recirculation (EGR) vaive or EGR
circuit

Exhaust gas recirculalion (EGR) valve or EGR
circuit, signal too small

Exhaust gas recirculation (EGR}) valve ar EGR
circuit, signal too large

Carbon filter satenoid valve {CFSV) or CFSY
circuit

Carban filter salenoid vaive (CFSV) or CFSV
circuit

Fuel pump raiay ar fuel pump circuit

Fuel pump relay or fuel pump circut

Intake system

ldling switch, throttle switch (TS} or TS circuit
ldling switch, throttle switch (T5) ar TS circuit
ldle speed control valve (ISCV) or ISCV circuit
ldle spesd control valve (ISCV) or ISCV circuit
Idle speed control valve (ISCV) or ISCV circuit
idle speed control valve {ISCV) or ISCV circur
Inlet manifold changeover valve (IMCV) or IMCV
circuit

Inlet manifald changeover valve (IMCV) or IMCY
circuit

Throttle drive

Electronic immobiliser

Vuoltage supply

Battery

Elsctronic control module (ECM) ncarrectly
coded
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Index of vehicles

Model Engine code Year System

J16i{E3D) and cat M40/816 164E1 1988 to 1983 Besch Motronic 1.3

316i (E36) cat M40/B16 164E1 1990 to 1993 Bosch Motronic 1.7

316i (£36) cat and Compact
3181 (E30) Touring and cat

3181 (E30) and Touring

118i (E36) and cat

N8i (E38)

318iS (E3Q) 16Y Touring and cat
&S (E36} and Compact

120i {E30}

2200 (E30) and Tauring and cat
3200 (E36) 24V cat

3201 [E36} 24V cat

3200 (E36) 24V cat

325 (E30) and 4x4

324 and Touring (E30]

325X {E30-4)

325ix and Tewing

1251 (E36) 24V cat

325i (E38) 24V

J25e {E30) and cat

18i (E34)

518i (E34) cat

5201 {E34) and cat

5200 (£34) 24V and Touring cat
520i (E34) 24V and Touring cat
5201 (E34) 24V cat

525i {£34) and cat

5251 {(E24) 24V cat

5251 (E34) 24V

530i (E34) and cat

5401 (E34) VB 4.D 32V DOHC cat
5351 (E34) and cat

B35 C3i (E24) .

835 CSi (E24) and cat

MB35 CSi (E24)

7A0i (E32) and cat

730i (E32) and cat

730i{E32) VB 3.0 cat

7351 {E32; and cat

7351 (E32) and cat

TAQIL {E32) vB cat

74Di (E38) V8 4.0 32V DOHC cat
7501 and cat

750IL

750i

840i (E31) V8 4.0 32V DCOHC cat
8501

M3 (E36)

M5 (E34)

21

M43/B16
M40/818 134E11
MA0/B18
M40/B18 184E2
M43/B18
M4aZ2/B18 18451
M42/B18 18451
M20/820 206EE
M20/B20 206EE
M50/B20 20651
M50 2.0 Vangs
M50/B20
M20/B26 6K 1
M20/B25 8K 1
M20/825 6E2
M20/B25 6E2
M50/B25 25651
M50 2.5 Vanos
M20/B27
M40/818
M43/818
M20/B20M 206KA,
MS0/B20 20851
M50 2.0 VYanos
M50/B20
M20/B25M 256K1
M5D/B25 25651
M50 2.5 Vanos
M30/B30M 306KA
ME0

M30/835M 346KB
M30/B34
M30/B35M J46EC
MBB/3
M30/B30M2 306KA
M30/B30M2 306KA
MGOB330
M30/B35M2
M30/B35M2 346EC
ME0/B40

MB0

M70/B50 50124
M70/B50 50124
M7{(/B54

MED

M70/B50 5012A
S50/B30

S38/B38 38631
M20/B25

1993 to 1997
1988 to 1993
1989 10 1992
1951 to 1993
1993 to 1997
1990 to 1961
1992 to 1996
1986 to 1988
1988 to 1993
19681 to 1992
1893 10 1996
1993 to 1996
1985 to 1987
1988 to 1993
1985 to 1987
1988 to 1992
1981 to 1993
1993 to 1996
1986 to 1981
1988 to 1993
1593 to 1896
1988 to 1991
1980 to 1993
1993 to 1996
1863 to 1996
1988 to 18
1990 to 1993
1953 to 1996
1988 to 1982
1993 to 1996
1988 to 1893
1986 10 1987
1988 10 1990
1987 to 1989
1986 to 1987
1988 to 1994
1992 to 1894
1986 to 18987
1987 to 1992
1962 1o 1994
1994 10 1997
1992 10 1994
1982 to 1994
1994 to 1997
1993 to 1997
1989 to 1884
1993 to 1897
1992 to 1906
1988 to 1992

Bosch Motronic 1.7
Bosch Motronic 1.3
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Motronic 1.7
Bosch Maotronic 1.7
Bosch Motronic 1.7
Bosch Motranic 1.1
Basch Motronic 1.3
Bosch Motronic 3.1
Bosch Matranic 3.1
Siemans MS4.0

Bosch Motronic 1.1
Basch Motranic 1.3
Bosch Motranic 1.1
Bosch Motronic 1.3
Bosch Motronic 3.1
Bosch Motronic 3.1
Bosch Motronic 1.3
Bosch Matranic 1.3
Bosch Motronic 1.7
Bosch Motronic 1.3
Bosch Motronic 3.1
Basch Motronic 3.1
Siemens MS4.0

Bosch Matronic 1.3
Bosch Motronic 3.1
Boasch Motronic 3.1
Bosch Motronic 1.3
Bosch Motronic 3.3
Bosch Motronic 1.3
Bosch Molronic 1.1
Bosch Matronic 1.3
Besch Motronic 1,3
Besch Motronic 1.1
Bosch Motronic 1.3
Bosch Motronic 3.3
Bosch Motronic 1.1
Bosch Motronic 1.3
Bosch Motronic 3.3
Basch Matronic 3.3
Bosch Motronic 1.7
Bosch Motronic 1.7
Basch Motronic 1.2
Bosch Motronic 3.3
Bosch Motronic 1.7
Bosch Motronic 3.3
Bosch Metranic 3.3
Basch Motronic 1.2
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Self-Diagnosis

i

The engine management systems (EMSs)
fitted to BMW models are mainly of Bosch
origin, and include Bosch Motronic versions
1.1/1.3, 1.2, 1.7, 3.1, 3.3 and Siemens MS54.0.
All BMW engine management systems control
primary igniticn, fuslling and idle functions
from within the same ECM.

Self-Diagnosis {SD} function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmed valuas.
if the diagnostic software determines that a
faull is present, the ECM stores one or more
fault codes. Godes will not be stored about
components for which a code is not available,
or for conditions not covered by the
diagnostic software. Depending upon system,
BMW control modules will generate either 2-
digit or 3-digit fault codes, and a dedicated
FCR must be used for retrieval. Flash codes
that can be retrieved without an FCR are only
available in US market moedels.

Bosch Motronic 1.2

Early BMW V12 engines are aquipped with
Bosch Motronic M1.2, which has two
alectronic control modules. Each module is
allocated to a bank of 8 cylinders (ECM 1 for
the right-hand bank, and ECM 2 for the ieft-
hand bank) and gathers data from its cwn
sensors, Each ECM stores its own fault
codes, and should be treated independently.

Limited operating strategy (LOS)}

BMW systems featured in this Chapter
utilise LOS {a function that is commonly called
the *limp-home mode”). Once certain faults
hava been identified (not alf faults will initiate
LOS), the ECM will implement LOS and refer
to a pragrammed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will ravert o nommal operation.

Adaptive or learning capablility

BMW systams also utilise an adaptive
function that will modify the basic
programmed valuas for most effective
operation during normal running, and with due
regard to engine wear,

Self-Diagnosis (SD) warning light

BMW models for the US marke! are
equipped with a facia-mounted “Check
Engine” warning light as demanded by US
OBDIl regulations. Fault codes indicating
failure of emission-related components may
be retrieved through the flashing of the light.
Eurcpean market models are nat equipped
with a waming light.

The 5D connector is tor FCR use alone, and
is located in tha engine compartment along
the left or right-hand wing, either closs ta the
bulkhead or suspension turret (see
ilustration 7.1).

Bosch Motronic 1.1, 1.2
and 1.3 (US models only)

A limited number of emissions-related flash
codes are available via the flashing of the
facia-mounted “Check Engine” waming tight.
Refer to the flash code table at the end of this
Chapter to determine the meaning of the flash
code.

PRSP §i7

1 Turn off the ignition and disconnect the
hattery negative terminal for a period of
approximately 2 minutes.

2 Re-copnect the battery negative terminal,
Note: The first drawback to this method is that
battery disconnection will re-initialise ait ECM
adaptive values. Re-fearning the appropriata
adaptive values requires starting the engine
from cold, and driving af various engine speeds
for approximately 20 to 30 minutes. The engine
should afso be alfowed to idie for approximately
10 minutes. The second drawback is that the
radio security codes, clock setting and other
stored values will be initiglised, and these must
be re-entered once the battery has been
reconnectsd. Where possible, an FCR should
be used for code clearing.

7.1 BMW 20-pin SD connector.
Unscrew the cap and attach the
FCR 1o the exposed connector

procedures, ft is possible for additional faut

codes to be generated. Care must be taken |

that any codes generated during test rautines
do not mislead diagnosis

All BMW models

1 Connect an FCR to the S0 connectar. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes.

b} Clearing faull codes,

c) Testing actuators.

d} Displaying Datastream.
2 Codes must aways be cleared aftw
component testing, or after repairs involving the
removal or replacement of an EMS component.
Note: Many of the faull code number
comaspond 1o the ECM pin number - eg. fault
code 04 comesponds to ECM pin number 4.

1 Use an FCR to interrogate the ECM for fault
cadas, or {(whare possible) manually gather
codes as described in Sections 3 or 5.

Codes stored

2 If one ar more fault codes are gathered,
rafer to the fault code tables at the end of this
Chapter ta deterrnine their meaning.

3 If several codes are gathered, look for a
cammon factor such as a defective earth
retum or supply.

4 Rafer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS,

& Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has

Note: During the course of certain tes! |

cleared.

& Check the ECM for fault codes once more.
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is outside of
the parameters designed into the SD system.
Refer to Chapter 3 for more infarmation on
how to effectively test the EMS.

9 If the problem points te a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

Fas

R

Fash
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Fault code tables

Bosch Motronic 1.1, 1.2, 1.3 (flash codes)

Flash

- code
D

7
x|
N

Description

Vane arflow sensor (AFS) or AFS circuit

Oxygen sensor (0S) or OS circuit

Coolant temperature sensor {CTS) or CTS circu
Throttle switch (TS), full-load switch

Bosch Motronic 1.1, 1.2, 1.3

FCR
code
o1

83

b

i

by

10

145
1%
17
3
28
2
13
37
43
44
i
5
52
53
54
100
101

Description

Electronic control module (ECM} or ECM circun

Fuel pump relay or fuel pump refay circuit

Idle speed contre! valve (LSCV} or ISCV circunt

Carbon filter s¢lenoid valve (CFSY) or CFSV circunt
Airflow sensar (AFS) or AFS circud

Oxynen sensor (0S) or OS circud, exhaust emissions too
nh or too lean

Warning light (US only) or circut

Injectors (cylinders 14 3) or injector circuit

injectors {cylinders 244) or njector circun

Oxygen sensor (OS). heater relay or O circuit

Oxvgen sensor {O5) ar QS circuit

Vehicle speed sensor (VSS] or VSS circuil

Solengid valve kickdown prevent or circuit

Electromic control module (ECM). supply exceeds 16 volts
CO pot {non-cat models) or CO pot circuit

Air temperature sensor (ATS) or ATS circuit

Coolant temperature sensor (CTS) or CTS circuit

Ignition timing ntervention (models with EGS only)
Ihrottle switch TSy or TS circuit

Throttle switch {TS) or TS circuit

Torque converter clutch madals with EGS only) or circuit
Oulput stage {Bosch Motronic 1.3 only)

Engine operation not possible

Bosch Motronic 1.7 and 3.1

FCR
code
0y

o
omn
e
03

Description

No faults found in the ECM. Proceed with normal diagnostic
methods

Fuel pump relay or fuel pump relay circuit

Grank angle sensor {CAS) or CAS circuit (alternative code)
Idle speed contrat valve #SCV) or ISCV circuit

Injector number 1 or injector Group one circuil

FCR
cade
004
005
Qo6
012
016
018

019
123
024
025
026
029
031

032
033
0ae
037
041

046
048
Q50
051

034
055
062
064
067
087
a70
073
D76
077
078
081
082
083
085
100
200
2Mm
202
203
204
300

Description

Injecter number 3 or circuit

Iniector number 2 or circuit

Injectors or injector circuit

Throttle position switch {TPS) or TPS circuit
Crank angle sensar (CAS) or CAS ciraut
Amplifier 1o electronic control module {(ECM) terminal 18 or
amplifier circuit

Electronic control module {ECM}

Ignilion amplifier numrber 2 eylindér or circuit
Ignition amplitier number 3 cylinder or circurt
lgnition amplitier number 1 cylinder or circud
Electromc contral module {(ECM) supply

Idle speed control valve (ISCV) or ISCV circuit
Injector number 5 of Injector circLt

Injector number & or injector Group two circut
Injector number 4 or Injectar Circuit

Carbon filter solenoid valve (CFSWY) or CFSV aircuit
Onyger sansor (O8) or OS5 arrcunt

hMass a Hlow (MAF) sensor or MAF circuit
Electrome control modute (EChWY

Air conainaning {AC) compressor or A crrcuit
Ignition amplifier cylinder number 4 gr circuit
fgnition amplifier cylinder numbier 6 or Cirguit
Electronic control module (ECM)

Ignition amplfier or circuit

Electronic throtlle control or circuit

Ignihion timing (electromc AT}

Vehicle speed sensor (VSS) or VES circurt
Crank aingle sensor (CAS} or CAS circunt
Oxygen sensor {OS) or QS crcuit

Vehicle speed sensor (VSS) or V55 arcuit

CO potentiometer {non-cat)

Intake ar temperature sensor (ATS) or ATS crcult
Engine coolant temperature sensor {CTSy ar CTS circunt
Alarm system or gircuit

Traction contral ar circuit

Susperision control or circuit

Air conditioning (AC) compressor or circut
Electronic control module (ECM)

Electromc control module (ECM)

Qxygen sensor (OS] contral or OS circuit
Electronic control modute {(ECM)

bgnitior: pnmary or circut

Electronic. threttle controd signal or circuit
Engine



Chapter 8
Citroén

Bet

Contents

Index of vehicles

Self-Diagnosis

dctuator testing without afal code reader (FCRY ... ... ... .. 5
Ceanng fault codes without a fault code reader (FCRy ... .. .. 4
Gude to test procedures .. o0 L L L Lo 7
Itraduction ... L e e il

Index of vehicles

Retriaving fault cocles without a fault code reader (FCR;) -

flash cades . AN
Self-Dhagnasis connector location .. .. . . . .
Self-Oiagnosis with a fault code diagnosis (FCRy ... ...
Fault code tables

[

Model

B 101 cal

a1 D cat

Ah1 oot

W1 Tecal

& 1 10 ot

il 1 cat

AT and | dcar
AKX drgatl

A% SO

A4 Gcat
Barngyor 11

Barlnaa 1.4

B a1 cal

BY *th cat

BY 181 cat

Bx19 Ghoand 4x%4
BY19 GT) 16V

BX19 120 8Y cal
Bx1916Y DOHC cat
8X19 16y DOHC
X189 4X4 cat

Crab 1 van cot
C1aE 1 4 Van o
C15E 10 Van cat
Bednion 2 O cad
Evaswwt 22 01 turbo cat
Jumoer & T cat
Jangey 1B

Ralay 2 0 cat

Saxa 10

Jae 11

Sas 14

e 16

Surergie 201 cat
Synergie 2 hlurbo cat
Xartia 1 B cat

Kanha 1 8 16V
kantia 1 & and Break
Kantia ¥ and Breaghk
Kartiz 2 D 16V oo

Kanta 2 O 16V aned Briook

Xanta Actien 2.0h
Kantia Turbo 2 W 0T

Engine code
TUSM/L.Z (CDY)
TUIM/.Z (CDZ)
TUIM (HD2)
TUTM/L.Z {(HDY)
TUAM/L.Z (HDZ)
TUZM (KDZ)
TUSFMECY .7 (kDY)
TUIFMAL Z (kW)
TLI3J2/K (KEE)
TUSJZ/L.Z (KFT)
TUIM (HDZ)
TU3JP (KF X

TUSM (KDY

XUSM (BDZ)
XUSM3Z (BOY)
XU9J2 (D60)
XLI8.)4 (D6C)
XUSJAZ (DKZ)
XUBJ4Z (DFW)
XUZJ4K {D6C)
DDZ{XU9M)

TUIM (HDZ)
TUSF.M/Z (KDY)
TUIF.MMW2 (KDY2)
XU10J2CZ/L (RFU)
XU10J2CTEZ/L{RGX)
XU10J2U (RFW)
220 A2.000
XU10J20 (RFW)
TUSM/A3/L
TUIMAL3/L
TU3JPILI
TUSJPLS (NE £}
AUVJ2CL/(RFL)
XUTQJ2CTEZ/LIRGX)
XUSIFIZ (BF X)
XUTJIPA/L3 (L FY)
XUTIP:Z (LFZ)
XU10J2C/2 (BFX)
XU10J4D/2 {RFY)
XUT0MR/Z/ALIRRY)
XU10040/2 (RFT)
XUTOJ2CTE/L3(RGX)

Year

1992 to 1997
1892 1o 1956
1980 1o 1942
1992 to 1997
1992 to 15097
1988 to 1990
1980 to 1992
1992 1o 1996
1981 1o 1992
1991 to 1996
1996 to 199/
1996 to 1997
1991 to 1994
1980 to 1992
1941 1o 1894
1990 to 1992
1987 to 1991
1990 to 1993
1980 to 1962
1991 to 1992
1850 to 1903
195010 1997
1990 1oy 1905,
1490310 1995
1894 10 1097
1994 10 180/
1094 10 1997
1995 to 19497
19494 to 1997
1996 to 1997
1996 to 1997
1996 ta 1997
14996 to 1997
1994 ta 1997
1994 to 198/
1993 to 1997
1995 to 1997
1993 1o 1997
1993 t¢ 1997
1893 to 1995
1995 1o 1987
1994 to 1996
1995 to 1996

System

Bosch Mono-Motronic MAZ 0
Basch Mono-Motronic MASZ.0
Bosch Mono-Jetronic A2 2
Magneti-Marelll G6-11
tagneti-Marelll GE-11

Boasch Mono-Jetronic A2.2
Boach Mono-Jetronic A2
Basch Mono-Motranic MAZ.0
Bosch Motromic MP3 1
Bosch Metronic MP2 1
Bosch Maotromic MAZ
Magneti- Marelh

Bosch Mornn-Jetronic AZ 2

Bosch Mono-Jetronic or MR GE/G

Magneti- Marelh GG-10
Bosch Motromc MP3 .1
Bosch Motronic ML.4 1
Bosch Motramie 1 3

Bosch Motronic 1.3

Bosch Matrarie 1.4

Fenix 1B

Bosch Mong-Jetronic A2.2
Basch Mono-Jetroric A2.2
Bosch Mono-Jetronic AZ 2
Magneti-Marelli 8P22

Bosch Matromic MP3.2
Magneti-Marelll DCMEP 11
Bosch Mana-Motronic MA1.7
Magneti-Marelll DCM8P-11
Bosch Mono-Motrome MA3 A
Bosch Mono-Motromc MA3A
Magneti-Marelh

Bosch Motronic MAS 1
Magneti Marelh 8022

Bosch Motromic MP3 2
Magneti-Marellh DCMEF13
Bosch Motromc MPS 11
Bosch Motrome MPL A
Magneti-Maralh DCMBP20
Bosch Matronic MP3 2
Besch Motrome MPH. 11
Bosch Motrome ME3 2
Bosch Matrome MP3.2
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Madel

XM 200 P

A2 0 cat

XA 20 cat

KA D018V cat

WK 2 O turno cat

XA 2 CT turbio cat
XA 30V LHD

KM 3 0OVE cat

XM 5.0 Vh cat

XM 3 0 V6 Fsrate

KM 30 VB 24V cat
XMW 3 0 V6 24V

Z¥ 11 cat

ZX 1.1 cat

ZX 1.1 cat

Z¥% 1.1 cat

2% .40 cal

ZX 1 41 and Break cat
ZX 1 4 and Break cat
ZX 1.6

ZX% 1.6

Z¥ 1 61 cat

ZX 1 61 and Break cat
Z¥% 1.6 and Break cat
ZX 1 81 and Break cat
Z¥ 1 81 and Break cat
7% 1 ARY

ZxN 19

2% 2,00 cal

Z¥% 200 16Y cat

ZX 2.0 16V

Self-Diagnosis

Engine code
XU10J2 (RBA)
XU10J2/Z (RF2)
XU10J2/Z (RFZ)

Year

1990 to 10502
1990 10 1097
1992 1o 10%d

XU10J4R/LIZ (RFY) 1094 10 1997
XUT0J2TE/Z (RGY) 1993 to 1004
XUTDJ2TEA /Z(RGX) 1994 1o 1090
ZPJ (SBA} 1989 to 19973
ZPJ (SFZ) 1989 to 1994
ZPJ (UFZ) 1994 to 1997

ZPJ/Z (UFY)
ZPJA/Y D (SK7
ZPJ4ASY3 (LUKZ)
TUTMZ HUY)
TUIM/Z {HDZ]
TUTMAZ {HUY)
TUIM/Z iHD 2
TUIM/Z (KDY)
TU3M (KDX)

TU3M (KDX)

XUSM 2K (R-1A)
XUSM.3K [BA)
XUSM.32 IBOY)
XUSJPL/Z (BFZ)
XUSJPL/Z (BF7
XU7JPL/Z (LFZ)
XUTIPLZ (LI Z)
XUSIAZ (DKZ]
XUSJA/K (DEL)
XUJ10J2:CA ZIRF X
XUJ10J4/D/LZ(RFY)
XUJ 1004/ /L Z(RFT)

19945 10 1996
14490t 1894
1004 1.5 1997
1991 to 1994
1997 1o 1994
1994 10 1997
1994 to 1997
1997 to 1092
1992 1o 1997
1994 t 1996
19907ty 12892
19971 to 1993
1997 1o 1993
14994 to 1897
198 to 1996
19497 1o 1997
189495 1.0 1996
1997 1 1994
1931 to 992
1902 10 1996
1942 10 1995
199 10 1997

System
Magneti-arelli BA G
Bosch Motromic KPS
Bosch Motremic P51
Bosclr Motromic MBS 1
Boech Matronic M3 2
Basch Motronic MP3 2
Fenix 38

Ferix 3B

Ferix 38

Ferix 3B

Ferix 4

Ferix 4B

Bosch Maono Jetromc A2 2
Bosch Mono-Jetronic A2 2
Bosch Mono-Motroric MAS G
Bosch Mong-Motromc MA3 G
Bosch Mona-Jetranic A2 2
Basch Mono-Motrorsc MAS ©
Magnet Marelll GE-14
Magneti-Marelh G 52
Magneti-Marelh G& 12
Magneti-Marelh GG, 10
Magneti-Marelh 8F 13
Sagem/Lucas 4

Bosch Motronc MBED, 1
Magneti-Marelh 8F 10

Bosch Motrome 13

Bosch Maotrome MP3 A
Magneti-Marell 8F-20

Bosch Motrome MP3.2

Bosch Matrome MP3 2

1 Introduction

[he engine mandgement systems (FMSs)
fitted to Citroen vehicles are mainly of Bosch
g and include Bosch Motronic versions
TA0A01L 32 41, 51, Other systems include
Bisch  Mono- detramic AZ.2 and  Mono-
Motronic MAZ Q) Fenix 1B, 3B, 4 and 4B.
FMagnet-Marel G5, Ga, and 8P.

The majonty of Citroen EMSs  controf
primary igniied, fuelling and 1dle functions
fron waihin the sanie cantrol module. Earty
versions ol Bosch Moteomie 4.1 and 1.3
imilmed an mpahary air valve (AAV) that was
not ECM-controlled The Mono-Jetronic
system controls fuelling and dle functions
alone,

Self-Diagnosis [SD) function

Lach electromc control module (ECKM) has a
solf tes! capabilty that continually examines
the: signals from certain engine sensors and
actuators, and compares each signal 1o a
table of prograrmmed values. |l the diagnostic
software determines thal a fault is present, the
ECM stores one of more fault codes, Codes
will not be stored about components tor
which a code 1s not avalable, or for conditions

not covered by the diagnosty sottware In
Citrogn  systems.  the  control modute
generates 2-digit fault codes tar retrieval
aither by manual means or by faull code
reader (FCR).

Limited operating strategy (LOS}

Citroén systems featured in this Chapter
utilise LOS (a function thal 1s commonly called
the “limp-home mode™) Once certamn faults
have baendentified fnot all faclts will intiate
LOS). the LCM will implement 1105 and refer
to a programmed default value rather than the
sensar signal his enables the vehicle to be
safely driven to a workshopdgaraqe for reparr
or testing. Once the fault has cleared the
ECM will revert to normal oparation.

Adaptive or learning capability

Citrogn systems alzo ubtthsr an adaptive
capatnlity  that  wall tasic
programined  values  for etfective
aperabtion dunng normal suomng . aod waill due
regard to oo waar

meadify  the
kst

Seilf-Diagnosis (SD) warning light

The rmmonty of Citraen  models are
equipped with a 30 warming hht located
wilhin the mstriment panel When the ageoition
15 swiithed on. the hght will lluminate, vince
the enging has staned, the ight will extinguish

it 1the diagnostic sattware cleteaten that o
mEer tault s not presect  IE the o
umimates at any hroe dureig o pet.od ot
onGIne tunming, e ECAM has dongiiosza
Presance ol g e Taul Fledse ole gl
falure of Cortaim cormponenty Je st e s
TminarT taglts sl net canse the it e
Muminate, The wearnng ight can bBe thodeeed
fo transnut thash todes,

2 Self-Diagnosis connector
location

The 2-pin SO connectar 15 colodred green
and s located n the engine compartneent 1t.s
commaonly mounted alony the left- or oghit-
hand wing. erther ¢lose to the ECW e
battery., or the cooling system expansion
bottle. In some vehicles, the 30 connoctor s
located inside the relay box an aithor the et
ar nght-hand wing The 50 coanoctar s
provided for both manual retrieving ot flask
codes and for dedwcaled I'CH use

The 30 pin S0 connectar Titted to niary
later models s located in the passenger
compartment, cither under the faca ar bk
4 cover an the facia (see illustration 8.1) Tre
30-pin S0 connector 15 provided for FOR use
alune

ore
[l
e

(8%
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H29699

. Retrieving faull eodes
- without a fault code mﬁer
(FCR) - flash codes -

Note: During the course of certain test
procedures, it is possibfe for additional fault
codes fo be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
| cleared once testing is complets.

- Bosch Motronic ML4.1

{ Attach an on/off accessory switch to the
gresn 2-pin SO connector (see illustration
8.2).

2 Switch on the ignition - the warning light
should illuminate.

3 Close the accessory switch - the light will
extinquish.

4 Open the switch after 3 seconds. The
waming light will begin to flash the 2-digit fauit
codes as follows:

gl The two digits are indicated by two series
of flashes.

b} The first serias of flashes indicates the
mufliples of tan, the second series of
flashes indicates the single units.

¢} Each series consists of a number of 1-
second flashes, separated by a 1.5-
second pause.

d} The code number "13" is indicated by a
1-sacond flash, a 1.5-second pause and
three 1-second flashes. After a 2.5-
second pause, the code will be repeated.

8.1 30-pin 8D connector and common location

A 8D connector

§ Count the number of flashes in each series,
and record the code. Refer to the tables at the
end of the Chapter to determine the meaning
of the fault code.

8 The first code to be indicated will be code
“127, which indicates initiation of diagnosis.

7 The warning light will extinguish. Wait for 3
seconds before retrieving the next code.

8 Close the accessory switch for 3 seconds.
9 Open the switch. The warning light will
begin flashing to indicate the next fault code.
10 The warning light will extinguish. Wait for
3 seconds before continuing.

11 Repeat the same procadure to retrieve
further codes.

12 Continue retrieving codes until code “117
is transmitted. Code 11 signifies that no more
codes are storad.

13 If the engine is a non-starter, crank the
engine on the starter motor for 5 seconds and
return the ignition key to the "on” position. Do
not switch off the ignition.

14 If code 11 is the first code transmitted
after code 12, no faults are stored by the ECM.
15 After code 11 is transmitted, the complete
test may be repeated from the start.

16 Turn off the ignition to end fauit code
retrieval,

All other s ms with
green 2-pin SD connactor

17 Attach an on/off accessory switch to the
green 2-pin S0 connector. If the vehicle is not
equipped with an SD warning light, attach an
LLED diode light to the SD connector as shown
in illustration 8.1.

8.2 Retrieve flash codes by connecting an accessory switch and
LED {(when waming light not fitted} to terminal 2 in the

2-pin SO connector

B Accessory switch C LED

18 Switch on the ignition. The warning light
or LED should illuminate.

19 Close the accessory switch, the light will
remain illuminated.

20 Open the switch after 3 seconds. The
warning light or LED will begin to flash the 2-
digit fault codes as follows.

a) The two digits are indicated by two series
of flashes.

b} The first series of flashes indicates the
muftiples of ten, the second series of
flashes indicates the singfe units.

¢) Each series consists of a number of 1-
second flashes, separated by a 1.5-
second pause.

d) The code number “13" is indicated by &
1-second flash, a 1.5-second pause and
three 1-second flashes. After a 2.5-
second pause, the code will be repeated.

21 Count the number of flashes in each
series, and record the code. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code.

22 The first code indicated will be code “12",
which indicates initiation of diagnosis.

23 Before continuing, wait 3 seconds for the
warning light or LED to iluminate.

24 Close the accessory switch for 3 seconds.
25 Open the switch. The warning light will
begin flashing to indicate the next fault code.
26 Before continuing, wait 3 seconds for the
warning light or LED to iluminate.

27 Repeat the same procedure to retrieve
further codes.
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28 Continue reinaving codes until code 11 15
transmitted. Code 11 signities that no more
codes are stored.

29 If the engine is a non-gtarter, crank the
engine on ihe starer matar for S secands and
returm the ignition key ta the “on™ position. Do
not switch off the ignition.

30 I code 11 is the first code transmitted
after code 12, no faults ara stered by the
ECM.

31 After code 11 is transmitted. the complete
test may be repeated from the start.

32 Turn off the igmition to end fault code
retrieval.

All other systems with 30-pin 8D
conneclor

33 AN FCR is required for those systems
equipped with the 30-pin SD connector.

4 Clearing fault codes without
a fault code reader (FCR)

All systems with
2-pin 8D connector

1 Reparr all circuits indicated by the fault
codes,

2 Switch on the ignition.

3 Perform the above reutines to retrieva code
1% - no fault codes.

4 Close the accessory switch for more than
10 seconds, and then open the switch.

5 Al fauit codes should have been cleared.

All systems (alternative)

& Turn off the ignition and disconnect the
battery negative terminal for a pericd of
approximately 2 minutes.

7 Reconnect the hattery negative terminal.
Nata: The first drawback fo this method is that
battery disconnection will re-inftialise all ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and dnving at various engine speeds
for approximately 20 to 30 minutes. The engine
should afso be aflowed to idle for approxirmately
10 minutes. The second drawback is that the
radho security.codes, clock setting and other
stored values wilf be initiglised, and these must
be re-entered once the batlery has been
reconnected. Where possible, an FCR should
be used for cods clearnng.

5 Aotuator testing withouta .
falt code reader FOR)

Bosch Motronic ML4. 1

1 Attach an on/off accessory switch to the
green 2-pin S0 connector (refer to

illustration 8.1}.

2 Close the accessory switch.

4 Wait 3 seconds and then open the

accessory switch. The waming light will fiash

code table) and the injector circuit will

actuate. Audible operation of the injecior
Warning: The injectors will

A actuate for as long as the circuit
danger of fllling the cylinders

with petrol. If testing is required for more

supply {or remove the fuel pump fuse}

bafora commencing this test.

with the next test by closing the accessory

switch once maore.

switch. Tha warning light will flash the

appropriate code (see actuator selection code

7 Repeat the pracedurs to test each one of

the other actuators in turn.

Systems with 30-pin connector

9 A dedicated FCR must be used to test the

3 Switch on the ignition.
the appropriate code (see actuator selection
solengids should be heard.

is closed, and there Is a real
than 1 second, disconnect the fuel pump
5 Discontinue the injector test and continue
6 Wait 3 seconds and then open the accessory
table) and the next actuator circuit will function.
8 Turn off the ignition to end the test.
actuators for these systems,

6 Self-Diagnosis with a fault
code diagnhosis (FCR)

Note: During the course of certain test
procedures, it is possible for additionat fautt
codes to be generated. Care must be taken
that any codes generated during test rqutines
do not mistead diagnosis.

All Citroén models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict

compliance with the FCR manufacturers
instructions:

a) Retrieving fault codes.

b Clearing fauft codes.

c) Testing actuators.

d) Displaying Datastreamn.

e} Making adjustments fo the ignition timing
or mixture (some Magneti-Marelfi
systems}

2 Codes must always be cleared after
component testing, or after rapairs involving
lhe ramoval or replacement of an EMS
component.

7 Guide totest procedures

1 Use an FCR to interrogate the ECM for fault
codes, or manually gather codes as described
in Sections 3 or 6.

Codes siored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look for a
common factor such as a defective earth
reiurn or supply.

4 Refer to the component test precedures in
Chapter 4, where you will find a means of
testing the majority ot components and
circuits found in the modern EMS.

5 Once the fault has been repaired, clear 1the
codes and run the angine under various
conditions to determing if the problem has
cleared.

6 Check the ECM for fauit codes ance more,
Repesat the above procedures where cades
are stilt being stared.

T Refer to Chapter 3 for more infarmation on
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fautt is outside of
the parameters designed into the SO system.
Refer to Chapter 3 for more information on
how to effectively test the EMS.

9 i the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

FCR
code
11
12
13x%
14x
16

21x
21x
22
23
25X
26x
27%
X
31x

3z
A3x
33x

33»
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Fault code tables

FCR Description FCR Description

wode code

11 End of diagnosis a7 Ignition coil 2

12 Initiation of diagnosis 58 Ignition colt 3

13x% Air temperature sensor (ATS) or ATS circuit 59 Ignitior coil 4

1dx Coalant tempsarature sensor {CT5) or CTS circuit 61 Variable turbo regulation valve or cireuit

15 Fuel pump refay, supply fault or tust pump control circuit 82x Knock sansor (KS) 2 or KS circuit

18 Turbo cogiant pump contral B3x Cxygen sensor (OS) or OS circuit

2x Throttte pot sensor (TPS) ar TPS circuit 64 Mixiure control B

Mx Throttle switch (TS), wdle conlact or TS circuit 85x Cylinder identification {GiD) or CID circuit

22 ldie speed control valve (1ISCV), supply fault 71 Injector Na. 1 control or injector circuit

73 ldle speed control valve (ISCV) or ISCY circuit 72 injector Na. 2 control or injector circuit

26x Variable induction solenoid valve (MSV) L or circuit 73 Injector No. 3 control or injector circuit

26x Variable induction solenoid valve (VISV} C or cirguit 7d Injector No. 4 control gr injectar circuit

27x Vehicle speed sensor (VS5) ar VS8 circuit 75 injector No. 5 control or injector circuit

Ix Throttle switch (TS), idle contact or TS circuit 76 Injector No. 6 contrel or injector circuit

x Oxygen sensor (OS], mixture regulation or OS circuit 9% Manifold absolute pressure (MAP) sensor or MAP sensor
(alternative coda) circuit

32 Mixture regutation, exhaust, inlet leak(s} or fuel pressura * Faults that typically will cause the ECM o enter LOS and

B Airflow sensor (AFS) or AFS circuit use g default value in place of the sensor.

I Manifold absolute pressure (MAP) sensor or MAP sensor Some faults are designated as "major” faults, and will iluminate the
circuit {alternate code} warning fight. However, “rnajor” faults vary from systam to system. and

33x Throttle pot sensor {TPS) or TPS circuit (altarnate code, it is best to interrogate the ECM for codes i a fault is suspected.
Mono-Jetranic onlyj Codes designated as “minor” faults will not iluminate the warning hight.

¥ Carbon filter sclenoid valve (CFSV) or CFSV circuit .

3% Throttle switch (TS}, full-load contact Actuator selection code

B Oxygen sensor ([OS) heater control or QS circuit Code Description

41 Crank angle sensor (CAS) or CAS circuit 81 Fuel pump relay

42 Injectors or ijjector circuit 82 {njector or injector circuit

43x Knock sensor {KS), knock regulation 83 Idle spesd control valve (ISCV) or ISCV circuit

x Knock sensor (K8), knock detection a2 Carbon filter solenoid valve (CF3V) or CF3V circuit

45 Iguition coil contral (coil 1) 85 Air conditioning {&/C) compressor supply relay

46 Turbe boost pressurs solenaid valve (BPSY] or BPSV circuit | 91 Fuel pump cor fuel pump relay

17 Turbe pressure regulation 92 Injector or injector circuit

51x Oxygen sensor (08) or O3 circuit g3 idle speed control valve (ISCV) or ISCV circuit

52 Mixture control, supply voltage, air ar exhaust leak 94 Carbon filter solenocid valve {CFSV) or CFSV circuit

53x Battery voltage, charging or battery fault a5 Air conditioning {A/C) compressor supply relay

54 Electranic control module (ECM) The above codes are displayed during actuator test mode when the

§5x CO pot or CO pot circuit relevani circuit has been acluated. Not all components may be present

56 immeobiliser system in any one particular system.
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§ Index of vehicles

Model Engine code Year Systam

Nexia 1.5 8V SQHC - 1995 to 1997 GM-Multec

Newa 1.5 16V DOHC - 1995 to 1997 GM-Multec

Espero 1.5 16V DOHC - 1995 to 1897 GM-Multec

Espero 1.8 8V SOHC - 1985 to 1987 GM-Multec

Espero 2.0 8Y SOHC - 1995 to 1997 GM-Multec

§ Self-Diagnosis

§ 1 Introduction

[
v

l The engine management system (EMS)
b fitted to Daswoo vehicles is the GM-Multec
and |EFI-S. Daewoo engina
systems contrel  primary
ignition, fuslling and idle functions from within

[ the same control moduls.

Seif-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines thea signals from certain
engine sensors and agtuators, and compares
each signal lo a table of programmed values.
i the diagnostic software detarmines that a
fault is present, the ECM stores one or more
" fult codes. Codes will not be stored about
somponents for which a code is not available,
or for conditions no! covered by the
diagnostic software. In Daewoo systems, the
control module generates 2-digit fault codas
for retrieval either by manual means or by fault
code reader (FCR).

Umited operaling stratagy {LOS)

Daewco systems featured in this Chapter
utilise LOS (a function that is commonly called
the “limp-noma mode”). Once certain faults
have been identified (not all fauits will initiate
LOS), the ECM will mplement LOS and refer
to & programmed default value rather than the
sensor signal. This enables the vehicle to be
safaly driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to norma! operation.

Adaptive or learning capability

Daewococ systems also utilise an adaptive
function that will maodify the basic
programmed  values for most effective
operation during normal runining, and with due
regard to enging wear,

Seif-Diagnosis (SD} warning light

Daewoo models are equipped with an 3D
warning light located within the instrument
panel,

‘2 Seif-Diagnosis connector
location .

All Daewoo models

The SD connector is focated in the driver's
footwell. behind the right-hand kick panal clase
to the ECM (see illustration 9.1). The
connector can be used for both manual retrieval
aof flash codes and for dedicated FCR use.
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9.1 Location of SD connector and ECM

A ECM

8 SD connector
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9.2 Retrieve flash codes by connecting a
bridge wire bhetween terminals A and B on
the SD cennector

3 Retrieving fault codes.
. without & tault code reader
(ECR) - flash codes . -

Note: During the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not misiead diagnosis. All codes must be
clearad once testing is complete.

1 Use a jumper lead o bridge terminals A and
B in the 80 connector (see illustration $.2).

2 Switch on the ignition, but do not start the
engine.

3 The codes are displayed on the SD waming
light in the instrument panel. The flashing of
the light indicates the 2-digil fault codes as
follows:

a) The two digits are indicated by two series
of flashes.

b} The first serfes of flashes indicates the
multiples of ten, the second seriss of
flashes indicates the single units.

c} A 0.4-second flash followed by a 1.2-
second intarval indicates fault codes in
multiples of ten. A 0.4-sacond fiash
foliowed in quick succession by another
ffash indicatas units.

dl A 3.2-second pause saparates the
transrmission of each individual code.

e) Code number '12" is indicated by one
short (0. 4-second) flash, foliowed by a
1.2-sseond pause then two fiashes of 0.4
SecoNds in quick succession,

Fault code table

4 Count the number of flashes in each series,
and record each code as it is transmitted.
Refar 1o 1he table at the end of the Chapter to
determine the meaning of the Tault code.

§ The first code transmitted will be code "12",
which signifies code initiation.

6 Each flash code will be repeated ihree
times followed by the next code in sequence.
7 Continue retrieving codes until ali stored
codes have been retrieved and recorded.

8 Turn off the ignition and remove the jumper
lead to end fault code retrievai.

All systems

1 Turn off the ignition and disconnect the
battery regative terminal far a pericd of
approximately 5 minuies.

2 Reconnect the battary negative terminal.
Note: The first drawback to this method is that
battery disconnection will re-initialise atl ECM
adaptive values, Re-learning the appropriate
acaptive values requires starting the engine
from cold, and driving at various engine
speeds for approximately 20 tc 30 minutes.
The engine should also ba allowed to idie for
approximately 10 minutes. The second
drawback is that the radio security codes,
clock setling and other stored values will be
initislised, and these must be re-entered once
the hattery has been reconnected. Where
possiblfe, an FCR should be used for code
clearing.

Note: During the couwrse of certain test
procedures, it is possible for additional fault
codes lo be generated. Care must ba taken
that any codes generated during test routines
do not mistead diagnosis.

All Daewoo models

1 Connect an FCR to tha SO connector, Use
the FCR for the following purposes, in strict

compliance with the FCR manufacturers
instructions:

a) Relrieving fault codes.

h) Clearing fault codes.

¢) Displaying Datastream.
2 Codes must always be cleared afte

companent testing, or after repairs involving
the ramoval or replacement of an EMSKE

component.

1 Use an FCR to interrogate the ECM for fal
codes, or manually gather codas as described
in Sections 3 or 5.

Codes stored

2 If one or more fault codes are gathered, |

refer 1o the fault code 1able at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look fors
common factor such as a defective earth
return or supply.

4 Refar to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

5 Once the fault has been repaired, clear the

codes and run the engine under various
conditions to determine if the problem has
tlearad.

6 Check the ECM for fault cades ance more.

Repeat the above procedures where codes
are still being stored.

T Refer to Chapter 3 for more information on |

how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
bt no codes are stored, the faul is outside of
the parameters designed into the SD system.
Retfar to Chapter 3 for more intormation on
how to effectively test the EMS.

9 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the madern EMS.

Flash/ Description Flash/

FGR code FCR coda

12 No faults feund in the ECM. Procesd with normal 33
diagnostic methods

13 Oxygen sensor {OS5) or OS circuit

14 Coolant temperature sensor {CTS) or CTS circuit 44

21 Throttle pot sensor {TPS) or TPS circuit 45

23 Air ternparature sensor {ATS) or ATS circuit 51

24 Vehicle spaad sensor (VSS) or VS5 circuit 54

32 Exhaust gas recirculation (EGR} error or EGR circuit

o B S i

L4

Description

Manifald absolute pressure (MAP) sensor or MAP
sensor circuit

42 Ignition cantrol circuit error

Oxygen sensor {CS) lean or OS5 circuit

Oxygen sensor {35} rich or OS circuit

Electranic control module (ECM) error

CO adjust arror
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Index of vehicles

Maodel Engine code Year System

Applause HD-E 1989 to 1996 Daihatsu EFi

Charade 1.3i cat SOHC 16V HG-E 1991 to 1203 Daihatsu EFi

Charade 1,3 SOHC 16V HC-E 1953 10 1997 Daihatsu MFi

Charade 1.5{ SOHC 16V HE-E 1996 to 1997 Daibatsu MPi

Charade 1.8i SOHC 16V HC-E 1993 to 1996 Dalhatsu MPi

Hi-Jet cB42 1995 to 1957 Daihatsu MPi

Sportrak cat SOHC 16V HD-E 1980 1o 1997 Daihatsu EFi

Self-Diagnosis

e a5

The engine management system [EMS)}
ftted to Daihatsu vehicles is the Daihatsu
MPI/EFi system, which controls primary
ignition, fusl injection, turbocharging pressure
{whare appl/icable) and idle functions from
within the same ECM,

Self-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
gngine sensars and actuators, and compares
sach signal to a table of programmed values.
If the diagnostic software determines that a
fault is present, the ECM stores one or more
fault codes. Codes will not be storad aboul
companents for which a code is not available,
or for conditions not covered by the
diagnostic software. In Daihatsu systems, the
ECM generates 2-digit faull codes for retrigval
a5 flash codes by manual methods alene.

Limited opearating strategy {LOS}

Dahatsu systems featurad in this Chapter
utilise LOS fa function that is commanly called
tha “limp-home mode"). Once certain faults
have been identified {nat all faults will initiate
LOS), the ECM will implement LOS and refer
to a programmed default valus rather than the
senser signal. This snables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert 1o normal operation.

Adaptive or learning capability

Daihatsu systems alse utilise an adaptive
functien that will modify the basic
programmed velues for most effective
operation during normal running, and with due
regard to engine wear.

Seif-Diagnosis (SD) warning light

Daihatsu models are equipped with an SD
warning light located within the instrument
panel.

Charade GT-Ti

The SD connector is lecated near the
ignition ¢oil {see illustration 10.1}. and is
previded for manual retrieval of flash codes
alane,

]

|

10.1 Locatlon of 8D connector, ECM and fuse and relay box for Charade 1987 to 1993

A ECM

8 lgnition coil and SD ceonnactor

C Fuse and relay box

10
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TERMINAL'T

EARTH TERMINAL

10.2 Location of SD connector for Applause 1889 to 1965 and
Sportrak 1991 to 1996

A 5D connector located near distributor

Applause 1.6i and Sportrak 1.6i

The SD connectors are located near the
distributor {see llustration 10.2), and are
provided for manual retrievai of flash codes
alone.

? wgmm ;
(FCR) - flash codes © - -

Naote: During the course of certaln lest
proceduras, it is possible for additional fault
codas to be generated. Care must be taken
that any codes generated during test routines
do not misiead diagnosis. All codes must be
cleared once tasting is complete.

Charade modelis

1 Use a jumper lead to bridge terminats “T*
and earth in the S0 connector ({see
. illustration 10.3).

Applause and Sporirak models

2 Use a jumper lead to bridge terminals 5 and
6 in the SO connector {see illustration 10.4).

All models

3 Switch on the ignition, but do nat start the
engine,
4 The codes are displayed on the SO warning
light in the instrument panel. The flashing of
the light indicates 1the 2-digit fault codes as
follows:

a) A 4.5-second pausse signals the beginning
of the code transmission sequence.

b) The two digits are indicated by two series
of flashes.

¢) The first series of fiashes indicates the
muitiples of ten, the second series of
flashes indicates the single units.

o) Tens are indicated by a 0.5-second flash,
while units are indicated by 0.5-second
flashes separated by & 1.2-second pauss.

e} A 2.5-second pause separates the tens
from the units.

f) A 4.5-second pause saparates the
transmmission of ane code from another.

g) Code number “12* is indicated by ona
short (0.5-second) flash, followed by a
2.5-second pause and then two flashes
of 0.5 secands in quick succession.

10.3 SD connector terminals for Charade 1987 to 1993

5 Count the number of flashas in each serie F
and record each code as it is transmitted |
Refer 1o the table at the end of the Chaptert
determine the meaning of the fault code,

8 The fault codes are displayed in sequencs,
and than rapeated after a 4.5-secend pauss.
7 Continue retrieving codes until all storad |
cades have been transmitted and recorded. F
B If the first transmitted code is “1” (repeated
three times}, no faults are stored. {
8 Tum off the ignition and remove the jumpe
lead 1o end fault code retrieval.

Method 1

1 Remove the ECM back-up fuse foraf
minimum of 10 seconds (see illustration 10.5.

Method 2

2 Turn off the ignition and disconnect the
battery negative terminal for a period of al [
least 10 seconds. 1

TERMINAL 5

TERMINAL 6

|

(1)

10.4 5D coennector terminals for Applause 1989 to 1985 and
Sportrak 1891 ta 1996

10.5 Location of ECM back-up fuse (1) in fusebox for Applause
1989 to 1995 and Sportrak 1991 to 1996
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1 Raconnect the battery negative terminal.
Note: The first drawback to this method is that
tatary disconnection wilf re-initiglise all ECM
waptive values. Re-learning the appropriate
aptive values requires starting the engine
fom cofd, and driving at various engine
speeds for approximately 20 ta 30 minyutes.
The engine should also be allowed to idle for
spproximately 10 minutes. The second
drawback is that the radic securily codes,
tlock setting and other stored values wilf be
mitiatised, and these must be re-entered once
the battery has been reconnected.

FCR facilities were not available for the
Daihatsu vehicles covered by this book at the
time of writing.

Fault code table

1 Manually gather codes as described in
Section 3.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code table at the end of this
Chapiler to determine their meaning.

3 If several codes are gathered, look for a
common factor such as a defeclive earth
return or supply.

4 Refer to the component test procedures in
Chapier 4, whare you will find a meana of
testing the majority of components and
circuits found in the modern EMS.

§ Once the faull has been repaired, clear the

codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more,
Repeat the above procedures whare codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively 1est the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is cutside of
ihe parameters designed intc the SD system.
Hefer to Chapter 3 for mere information on
how to effectively test the EMS.

9 i the problemn points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modem EMS.

Daihatsu MPI/EFi Flash  Description
cade
:l:ds: Description 6 Engine spead sensar (distributor)
o7 Thrattl iti i ing idli i
il No faults found in the ECM. Proceed with narmal diagnostic Tprg ci?cﬂﬁﬂ fon sensor {TPS) incorparating idling switch or
methods 08 Air temperature sensor (ATS) or ATS circult
02 Manifold absolute pressure (MAP} sensor or MAP sensor oo Vehicle speed sensor {VSS) or VSS circuit
circuit 10 Starter signal
03 ignition signal 11 Switch signal idle, auto or A/C.05
0 Coolant temperature sensor (CT3) or CTS circuit 12 Exhaust gas regulation {EGR} or EGR circuit
05 CO adjuster [non-catalyst models) 15 Oxygen sensor {O8) or OS circuit, voltage too low
05 Cuygen sensor {OS) or OF circuit {altemative code) 16 Oxygen sansor (05) or OS circult, voltage too high
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Model Engine code Year System
Brava 1.4 12V 182 AA.TAA 1996 to 1997 Bosch Mono-Motranic SPi
Brava 1.6 16V 182 A4.000 1996 to 1997 Weber Marelli IAW
Bravo 2.0 182 A1.000 1996 1o 1997 Bosch Motronic M2.10.4
Ginguecento 899 CHVY DIS cat 1170 A1.046 19983 10 1997 Weber-Marelli I1AW SPi
Ginguecento 300 OHY DIS cat 170 A1.046 1892 to 1994 Weber-Marelli IAW SPi
Cinquecenta Sporting 176 B2000 1995 to 1997 Weber-Marelli 1AW SPi
4 Coupe 16V 836 A3.000 1994 to 1997 Weber-Marelli 1AW MPi
- Coupe 16V Turbo 175 A1.000 1994 to 1996 Weber-Maralli IAW MPi
Coupe 2.0 20V - 1997 Bosch Motronic M2.10.4
Croma 2000ie 834 B.00D 1986 to 1989 Weber-Marelli 1AW MPi
Croma 2000ie DOHC 8V 154 C.000 1989 to 1991 Weber-Marelli IAW MPi
Groma 2.0ie DOHC 154 C3.000 1990 to 1992 Weber-Marelll 1AW MPi
Croma 2.0ie DOHC DIS cat 154 C3.046 1991 to 1994 Weber-Marelli IAW MPi
Croma 2.0ie 16V cat 154 E1.000 1993 to 1995 Bosch Motronic M1.7
Figring 1500 SOHC cat 149 C1.000 1991 to 1995 Bosch Mono-Jetronic A2.4
Panda 1.0ie OHG and 4x4 cat 156 A2.246 1991 to 1896 Bosch Mono-Jetronic A2.4
Panda 1.1 OHC cat 156 C.0486 1991 to 1897 Bosch Mono-Jetronic A2.4
Panda 899 1170A1.046 1992 to 1997 Weber-Marelli IAW SPi
Purto 55 176 AB.000 1994 to 1997 Weber-Marelli |AW SPi
Punto &0 176 A7.000 1984 te 1997 Weber-Marelli IAW SPi
Punto 75 176 A8.000 1994 t¢ 1997 Weber-Marelli IAW MPi
Punto GT 176 A4.000 1994 to 1997 Bosch Motronic M2.7 MPi
Regata 100 Sie & Weekend 1.6 DOHC 149 C3.000 1986 to 1988 GM/Delco SPi
fegata 100 Sie & Weekend 1.6 DOHC 1149 C3.000 1988 to 1990 Weber MIW Centrajet SPi
Tempra 1.4ie SOHGC DIS cat 160 A1.046 1992 to 1994 Bosch Mono-Jetranic A2 4
Tempra 1.6ie SOHC DIS cat 159 A3.046 1891 1o 1992 Bosch Mono-Jetronic A2.4
Termpra 1.61e SOHC cat 159 A3.046 1293 to 1994 Bosch Mono-Motronic MA1.7
Tempra 1.8ie DOHC 8V 159 A4.000 1990 to 1992 Weber-Marelii 1AW MPi
Tempra 1.8ie DOHG 8V cat 159 A4.046 1992 to 1994 Weber-Marelli 1AW MPi
Tempra 1.8 DOHC 835 C2.000 1993 to 1996 Weber-Marelli IAW MPi
Tempra 2.0ie and 4x4 DOHC 8V 159 AG.046 1991 to 1997 Weber-Marelli 1AW MPi
Tipo 1.4ie cat 160 A1.048 1991 to 1996 Bosch Mono-Jetronic A2.4
Fipo 1 Bie SOHC DIS cat 159 A3.046 1990 to 1992 Bosch Mong-Jetronic A2.4
Tipo 1.6ie SOHC 835 C1.000 1994 to 1996 Bosch Mono-Motronic MA1.7
Tipo 1.6ie SOHC cat 159 A3.046 1993 to 1995 Bosch Maono-Motronic MA1.7
Tipo 1.8ie DOHC 8V 159 A4.000 1990 to 1992 Weber-Marelli 1AW MPi
Tipo 1.8ie DOHC 8V 159 A4.000 1992 to 1995 Weber-Marelli IAW MPi
Tipo 1.8 DOHG 18V 160 A5.000 1990 to 1931 Webear-Marelli 1AW MPi
Tipo 1.81e DOHC 8V cat 159 A4.046 1992 to 1994 Weber-Marelli 8F
Tipo 2.0ie DOHC 8V cat 159 A5.046 1990 to 1992 Weber-Marelli 1AW MPi
Tipe 2.0ie DOHC 8V cat 159 AB.046 1992 to 1995 Weber-Marelli 1AW MPi
Tipo 2.0ie DOHC 18Y cat 160 AB.046 1991 to 1995 Weber-Marelli 1AW MPi
Ulysee 2.0 SOHC BOKW ZFA220000 1995 to 1997 Weber-Marelli IAW MPi
Ulysse 2.0 Turbo ZFA220000 1995 to 1997 Bosch Motronic 3.2
Uno 1.01e SOHC and Van cat 156 A2.246 1992 to 1995 Bosch Mono-Jetronic
Uno 1.1ie SOHC 156 C.046 1989 to 1995 Bosch Mono-Jetronic
Uno 70 1.4 SOHC 148 €1.000 1990 to 1992 Bosch Mono-Jetronic
Uno 1.4 SOHC cat 160 A1.046 1990 to 1995 Bosch Mene-Jetronic
Uno 1.5 SOHC DIS cat 14g G1.000 1993 to 1994 Bosch Mono-Jetronic
Uno 994 148 C7.000 1994 to 1996 Waeber-Marelli 1AW SPi

11



112 Fiat

Self-Diagnosis

1 Introduction

The engine management systams (EMSs)
fitted to Fiat vehicles are mainly of Bosch or
Weber-Marelli origin, and include Bosch
Motronic versions 1.7, 2.7 and 2.10.4, and
Weber-Marelli IAW. Other systems include
Bosch Mono-Jetronic A2.4, Mono-Motronic
MA1.7 and GM S8Pi. Apart from Mono-
Jetronic, Fiat engine management systems
control the primary ignition, fuelling and idle
functions from within the same control
module. The Monc-Jetronic system controls
fuelling and idle speed alone.

Self-Diagnosis (SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmed values.
if the diagnostic software determines that a
fault is present, the ECM stores a fault. Codes
will not be stored about components for
which a code is not available, or for conditions
not coverad by the diagnostic software.

GM-Delco SPi

In the GM-Delco SPi system, the EMS
generates 2-digit fault codes for retrieval by
both manual means and by fault cods reader
{FCR).

All other Fiat systems

Fiat software does not generate fault code
numbers for the majority of Fiat systems. A
fault code reader (FCR} normally displays
favits on the FCR screen without reference to
a specHic code number. Although actual coda
numbers are not available, faults in one or
more of the circuits and components coversed
by the diagnostic software will cause a fault to
he stored.

Limited operating strategy {LOS)

Fiat systems featured in this Chapter utilise
LOS {a function that is commonly caileg the
“limp-home mods™). Once certain faults have

Hze338

11.1 3-pin 8D connector used for
retrieving fault codes from Fiat systems

been identified {not all faults will initiate LOS),
the ECM will implement LOS and refer to a
programmed default value rather than the
sensor signal. This enables the vehicle ta be
safely driven to a workshop/garage for repair
or testing. Cnce the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

Fiat systems also utilise an adaptive
function that will modify the basic
programmed values for most effective
operation during normal running, and with due
regard tc engine wear.

Self-Diagnosis (SD} warning light
Many Fiat models are equipped with an SD
warning light located within the instrument
panel. When the ignition is switched on, the
light will Huminate. Once the engine has
started, the light will extinguish if the
diagnostic software determines that a fault is
not present. If the light remains illuminated at
any timea whilst the engine is running, the ECM
has diagnosed presence of a systern fault.

2 Self-Diagnosis connector
focation

GM (Deico) SPi

The 3-pin SO connector (see illustration
11.1} is located under the passenger's side
glove compartment, ¢lose to the ECM. Both
manual retrieval of flash codes and dedicated
FCR use is possible.

Bosch Mono-Jetronic

The 3-pin S0 connector 1s usually located
on the hulkhead in the engine compartment,
Alternative locations are close to the ECM
under the passenger’s side glove compart-
ment, or in the centre console. The SD
connector is provided for use by a dedicated
FCR alone.

Bosch Mono-Motronic MA 1.7

The 3-pin SD connector is usually located
beside the ECM on the right-hand inner wing
in the engine compartment. Alternative
locations are close to the ECM under the
passenger’s side glove compartment, or in
the centre conscle. The SD connector is
provided for use by a dedicated FCR alone.

Bosch Motronic 1.7 MPi

The 3-pin SO connector is usually located
close to the ECM under the passenger’s side
glove compartment, and is provided for use
by a dedicated FCR alone.

Bosch Motronic 2.7 MPi

The 3-pin S0 connector is usually located
close tc the ECM on the bulkhead in the

-
engine compartment, and is provided for usp

by a dedicated FCR alone.
Bosch Motronic 2.10.4

The 3-pin SD connector is usually iocatet
close to the right-hand side suspension turd
in the engine compartment, and is providsd 3

for use by a dedicated FCR alone.

Hitachi

The 3-pin SD connactor is usually focated
close to the ECM behind the passenger's sith

footwell trim, and is provided for use byi

dedicated FCR alone.
Weber-Marelli MPi

The 3-pin SD connector is usually located §
in the engine cormpartment on the nght-hand |

bulkhead, or in the passenger compartment
under the facia, close to the ECM. The S0

connector is provided for use by a dedicated ¢

FCR alone.
Weber-Marelli SPi

The 3-pin SD connector is usually located

in the engine compartment beside the ECM |
on the left-hand wing (Cinquecento) or beside ':
the ECM on the right-hand wing (other

vehicles). The SD connector is provided for
use by a dedicated FCR alone.

3 Retrieving fault codes
without a fault code reader
(FCR) - flash codes

Note: During the course of certain test
procedures, it is possible for additional faul
codes to be generated. Care must be taken
that any codes generated during test routines

do not mislead diagnosis. All codes must be ©

cfeared once testing is complete.

Fiat GM (Delco) SPi

1 Switch on the igniticn - the SD waming light
shouid illuminate.

2 Use a jumper lead to bridge terminals Aand
B in the 3-pin SD connector (Iight blue/white =

and black).
3 The stepper motor will cperate once so that

3

S

the plunger will fully extend and then retract.
4 The codes are displayed on the SD waming

¥
t

light in the instrument panel. Tha flashing of :
the light indicates the 2-digit fault codes as |

follows:

a) The two digits are indicated by two series
of flashes.

b) The first series of flashes indicates the
multiples of ten, while the second series
of flashes indicates the single units.

c} A single flash indicates fault codes in
tens, while a Hash folfowed in quick
succession by a second flash indicates
units.

d) A 3.2-second pause separates the
transmission of each individual code.
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.4 Code number "12" is indicated by one
& single fash, followed by a 1.2-second
pause, then two flashes in quick
Succession.
&§ Count the number of flashes in each series,
Bid record each code as it is transmitted.
§ Refor 1o the tables at the end of the Chapter
& determine the meaning of the fault code.
2 The first code transmitted is code *12°,
Fhich signifies code initiation. Code 12 is
ocated twice more for a total transmission
b of three times.
&1 after transmitting code “12”, the warming
& ight will extinguish.
& § Atter a 3.2-second pause. the waming Hght
Wil Degin fransmitting all stored fault codes.
f Each code is transmitied three times, with a
pause for 3.2 seconds between sach code,
¥ ¥ if no fault codes are stored, the warning
& ight will continually flash code “127.
0 Turn off the ignition and remove the
§ hkmper lead to end fault code retrieval.

All other systems

f 41 4 fault code reader (FCR) is reguired to
¥ display faults genarated in SD systemns fitted
waother Fiat vehicles.

' Clearing fault codes without -
* @ fault code reader (FGR)

Al systems

1 Turn off the ignition and disconnect the
L batlery negative terminal for a peried of
B wproximately 2 minutes.

1 Reconnect the battery negative terminal.

¥ Note: The first drawbachk o this method is that
B bettery disconnection will re-initiafise atf ECM
' goaplive values, Re-learing the appropriate

adaptive values requires starting the engine
from cold, and driving at various engine
speeds for approxirnately 20 {o 30 minutes.
The engine should also be alfowed to idfe for
approximately 10 minutes. The second
drawback is that the radio security codes,
clock setfing and other stored vaiues will be
initialised, and these must be re-entered once
the battery has besn reconnected. Where
possible, an FCR should be used for code
clearing.

Note: During the course of certain test
procedures, it is possible for additional fault
codes 1o be generated. Cara must be faken
that any codes generated during test routines
do not mistead diagnosis.

All Fiat models

1 Caonnect an FGR 1o the SO connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer’s
instructions:
a} Displaying fault codes (GM).
b) Displaying system faults (alf ather
systems).
¢) Clearing stored fault codes or systermn
faulis.
d) Testing actuafors.
&} Displaying Datastream.
) Making adjustments to the ignition timing
or mixture (sorme vehiclas).
2 Codes or stored faults must always be
clearad after component testing, or after
repairs involving the removal or replacement
of an EMS camponent.

1 Use an FCR to interrogate the ECM for tault
codes, or {where possible) manually gather
codes as described in Sections 3or 5.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapier to deterning their meaning.

3 If several codes are gathered, look for a
common factor such as a defective earth
refum or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of compoenents and
circuits found in the modem EMS,

§ Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared,

6 Check the ECM for fault codes once rmore.
Repeai the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Where a running problem s expetienced,
but no codes are stored, the fault is outside of
the parameters designed into the 50 system.
Rsfer to Ghapter 3 for more information on
how to effectively test the EMS.

9 if the problem points to a specific
component, refer to the tast procedures in
Chapter 4, whare you will find a means cf
testing the majority of components and
circuits found in the modern EMS.

Fault code tables appear averleaf

11



114 Fiat

Fault code tables

GM-Delco SPI

Flash/ Description

FCR code

14 Cooclant temperature sensor (CTS) or CTS circuit
15 Coolant temperature sensor (CTS) or CTS circuit
21 Throttle position sensor (TPS) or TPS circuit

22 Throttle position sensor (TPS) or TPS circuit

23 Air tarmperature sensor {ATS) or ATS circuit

25 Air tamperature sensor (ATS) or ATS circuit

33 Manifold absoiute pressure (MAP} sensor signal or circuit
34

Manifold absolute pressure (MAP} sensor sighal or circuit
42 Ignition circuit

51 Electronic control module (ECM)
52 Electronic control module (ECM)
55 Electronic control module (ECM)
All other systems

Fiat software does not usuzlly generate fault codes. The FCR
normally displays faults on the FCR screen without reference to a
specific code number. Although actual code numbers are not
available, faults in one or more of the following list of circuits and
componeants will cause a fault to be stored.

List of circuits checked by Fiat SD system

Adaptive control limits. When the limils are reached. this suggesisd
serious engine (mechanical) condition.

Air ternperature sensor (ATS) or ATS circuit

Battery voltage too low or too high

Crank angle sensor (CAS) or CAS circuit, Joss of signal

Carbon filter solenoid valve {CFSV) or CFSV circuit

Coolant temperature sensor {CTS) or GTS circuit

Elactronic control module (ECM)

Distributor phase sensor circuit {CID}

fgnition coils} control or circuit

Injactor conirol or injector circuit

Knock sensor {KS) or KS circuit

Oxygen sensor (08) or OS5 circwit

Manifold absolute prassure (MAP) sensor or MAP sensor GirGuit
Manifold absolute pressure (MARF) sensor, no correlation between MY
signal and throttle position sensor (TPS) and crank angle sensor ([CAS

p——

signafs

Mismatch between crank angle sensar (CAS) signal and distributx
phase sensor signal or circuit

Oxygen sensor (08) or O8 circuit

Relay control or circuit

Seif-Diagnosis (SD) waming light or circuit

Idie speed stepper motor (ISSM) or ISSM circuit

Tachometer

Throttle pot sensor (TPS) or TPS circuit

I

A 1 m T m
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Chapter 12
Ford
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Index of vehicles
Model Engine code Year System
Escort 1.3 cat HCS 1991 to 1952 Ford EEC IV
Escort 1.3 cat JBA 1991 {p 1995 Fard EEC IV
£scort 1.3i and Van ANEYAEI 1985 to 1997 Farg EEC V
Escort 1.4 CFi cat FSD 1589 to 1990 Ford EEC IV
Escort 1.4 CFi cat FBF 1990 to 1995 Ford EEC IV
Escort 1.4 CFi cat F&G 1990 to 1995 Fard EEC IV
Escort 1.4i PTE F4 1994 to 1997 Ford EEC V
Escort 1.6i XR3i LJa 1889 to 1992 Ford EEC IV
Escort 1.6i XR3i cal LJB 1989 to 1992 Ford EEC IV
Escort 1.6 16V cat L1E 1992 to 1997 Ford EEC IV
Escort 1.6i LJA 1988 to 1980 Ford EEC IV
Escort 1.61 and cat LJE 1980 to 1992 Fard EEC IV
Escort XR3i 1.6 and cat (W] 1989 to 1992 Ford EEC IV
£scort RS Cosworth DOHC turbo cat N5SF 1992 to 1996 Weber |AW

. Escort RS2000 and cat N7A 1991 to 1995 Ford EEC 1V
Escort 1.8i 16V cat ROA 1992 to 1995 Forg EEC IV
Escort 1.8i 16V cat RQB 1992 to 1995 Ford EEC IV
Escort 2.0i 7 4x4 cal N7A 1991 to 1997 Ford EEC IV
Flesta 1.1 and Van cat GEA 1989 to 1997 Ford EEC IV
Fiesta 1.25 DHA 1995 to 1997 Ford EEC V
Fiesta 1.3 Van Cournier cat HCS 1991 to 1994 Ford EEC IV
Fiesta 1.3i and Courier cat J6B 1991 to 1996 Ford EEC IV
Fissta 1.3 and Courier JJA 1995 to 1997 Ford EEC V
Fiesta 1.4i and Van cat F&E 1982 to 1995 Fard EEC IV
Figsta 1.4 FHA 1995 to 1997 Ford EEC ¥V
Fiesta Classic 1.4 PTE F4A 1995 to 1996 Ford EEC IV
Fiesta XR2i 1.6 cat LJD 1989 to 1993 Fard EEC IV
Fiesta RS turbo 1.6 LHA 1990 to 1992 Ford EEC 'V
Fiesta 1.6i and cat LUC 1989 tc 1992 Ford EEC IV
Flesta XR2i 1.6 LJC 1889 to 1993 Ford EEC IV
Fiesta 1.6 16V L1G 1994 to 1995 Ford EEC IV
Fiesta XR2i 1.8 16V cat RDB 1992 1o 1995 Ford EEC IV
Fiesta 1.Bi 16V cat RQC 1992 10 1995 Ford EEC IV
Galaxy 2.0 NSD 1995 10 1997 Ford EEC V
Galaxy 2.3 Y5B 1996 1o 1997 Ford EEC V
Galaxy 2.8 and 4x4 ABA, 1985 10 1997 Ford EEC V
Granada 2.0 EFi NRA 1985 10 1989 Ford EEC IV
Granada 2.0i and cat N9B 1989 to 1995 Ford EEC IV
Granada 2.0 EFi 4wd cat NaD 1582 ta 1992 Ford EEC IV
Granada 2.4 V6 ARC 1987 ta 1993 Ford EEC IV
Granada 2.4 V6 cat ARD 1987 to 1991 Ford EEC IV
Granada 2.9 V6 and 4x4 BRC 1987 ta 1992 Ford EEC IV
Granada 2.9 V6 cat BRD 19487 ta 1994 Ford EEC IV
Granada 2.9 V6 cat BRE 1987 to1992 Ford EEC IV
Granada 2.9 V6 cat BOA 1991 ta 1995 Ford EEC IV
Ka1.3 JJB 1996 ta 1997 Ford EEC V
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Model

Maverick 2.4i

Mondeo 1.6 DOHG cat
Mondeo 1.6i 18V
Mendeo 1.8i 16Y
Mondeo 1.8i and 4x4 cat
Mondeo 2.0i 16V 4x4 cat
Mondeo 2.0i 16V
Mondeo 2.5 V6 DOHC cat
Mondeo 2.5i

Orion 1.3 cat

Orion 1.3 cat

Qrion 1.4 GFi cat

Orion 1.4 CFi cat

QOrion 1.4 CFi cat

Orion 1.6i and cat

QOrion 1.6i cat

QOrion 1.6i

Orion 1.6 DOHC 16V cat
Orion 1.6i

Orion 1.8i 16Y DOHC cat
Orion 1.8i 16 DOHC cat
Prabe 2.0i DOHC 16V cat
Probe 2.5i 24V cat
Sapphire 1.6 CVH cat
Sapphire 1.8 CVH cat
Sapphire 2.0 EFi DOHC
Sapphire 2.0 EFi 8V cat
Scorpio 2.0

Scorpio 2.0 EFi

Scorpio 2.0i 16V

Scorpio 2.0i and cat
Scorpio 2.0i

Scorpio 2.3i 16V

Scorpio 2.8 4x4

Scorpio 2.9 V8 and 4x4
Scorpio 2.9 V6 cat
Scorpio 2.9 V6 cat
Scorpic 2.9 V6 24V cat
Scorpic 2.9 V6

Scorpic 2.9i V6 29V
Sierra 1.6 CVH cat

Sierra 1.8 CVH cat

Sierra 2.0 EFi DOHC 8V
Sierra 2.0 EFi 8Y cat
Sierra 2.9 XR 4x4 V6
Sierra 2.9 XR 4x4 V6 cat
Transit Van 2.0 CFi cat
Transit Van 2.0 CFi cat
Transit 2.9 V& EFi

Transit and Tourneg 2.0i DOHC cat
Transif and Tourneo 2.0i
Transit 2.9 EFi

Self-Diagnosis

Engine code Year

KA24E 1993 to 1997
LiF/AJ 1993 to 1986
L1J 1996 to 1987
RKB 1996 to 1997
RKA/B 1993 to 1946
NGA 1993 to 1986
NGA 1996 to 1997
SEA 1894 to 1986
SEA 1896 to 1997
HCS 1891 to 1992
JBA 1991 to 1995
F6D 1889 to 1930
F6F 1390 o 1995
F6G 1890 to 1995
LJE 1290 to 1993
LJF 1990 to 1994
LJA 1889 to 1990
L1E 1992 to 1997
LJA 1989 to 1990
RDA 1992 to 1995
RQB 1992 to 1995
- 1994 10 1997
Ve 1294 to 1997
LEB 1990 to 1993
RGA 199210 1993
NGA 1989 t0 1992
NOC 1989 to 1992
NSD 1994 to 1997
NRA 1985 to 19589
N3A 1994 to 1996
NIB 1989 to 1995
NSO 1994 to 1997
Y548 1996 to 1997
PRE 1985 to 1987
BRC 1987 1o 1992
BRD 1987 to 1995
BRE 1987 to 1995
BOA 1991 to 1995
BRG 1994 to 1997
BobB 1994 to 1997
L&68 1990 to 1993
REBA 1992 to 1993
NGA 1989 to 1992
NSC 1289 to 1992
BdA 1589 to 1997
BdB 1989 to 1993
NET 1880 to 1931
- 1991 1o 1992
BRT 1991 1o 1994
NSG 1924 to 1997
NSF 199410 1997
B4T 1989 to 1991

System
Nissan ECCS
Ford EEC IV
Ford EEC V
Ford EEC V
Ford EEC IV
Ford EEC IV
Ford EEC V
Ford EEC IV
Ford EEC V
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Mazda EGi
Mazda EGI
Ford EEC IV
Ford EEC IV
Ford EEC IV
Fard EEC IV
Ford EEC IV
Foard EEC IV
Fard EEC W
Ford EEC IV
Ford EEC V
Fard EEC V
Ford EEC IV
Ford EEC IV
Fard EEC IV
Ford EEC IV
Fard EEC IV
Ford EEC W
Fard EEC W
Fard EEC IV
Ford EEC IV
fard EEC IV
Fard EEC Vv
Ford EEC |V
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC IV
Ford EEC V
Ford EEC V
Ford EEC IV

1 Introduction

The engine management system {EMS)
fitted to the majority of Ford vehicies from
1885 to 1996 was Ford EEC IV. In 1996, EEC
¥ began to replace EEC IV on some models;
eventually EEC V will replace all vahicles
currently equipped with EEC IV. Cther engine

managemant systems fitted to European Ford
vehicies include Weber IAW (Ford Cosworth,
Mazda EGi (Ford Prebe) and Nissan ECCS
{Ford Maverick).

The various angine management systems
fitted to the Ford vehicle range control the
primary ignitien, fuslling and idle lunctions
from within the same ECM.

Self-Diagnosis (SD) function

Each engine management system has a
self-test capability thal conlinually examines

the signals from cerain engine sensors and
actuators, and compares each signal to a
table of programmed valuass. If the diagnostic
sofiware determines that a fault is present, the
ECM storas cne or more fault codes. Codes
will not be stored about components for
which a code is not available, or for conditions
not coverad by the diagnostic software. In
particular, the Ford EEC iV system has grown
in sophistication over the years. When first
utilised in 1985, it generated less than ten 2-
digit codes. By 1896 the latest version, which
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has now evolved into EEC V, is capable of
ganerating aver a hundred 3-digit codes.

Ferd EEC V system

Ford EEC V software does not gensrate
fault coda numbers, and the fault code reader
fFCR) normally dispiays any faults on the FCR
sergan without reference to a specific code
number. Although code numbers are not
wailabie, faults in one or more of the circuits
or components covered by the diagnostic
witware will cause a fault to be stored.

Limited operating strategy (LOS)

in 1988, EEC IV was equipped with keep
dive memory (KAM) which utilises LOS,
otherwise known as the “limp-homa mode”.
Fricr to the fitting of KAM, EEC IV systems did
nat utilise LOS. Once certain codes have been
generated [not all codes wiil initiate LOS), the
ECM will implement LOS and refer to a
programmed default vaiue rather than the
ssnsor signal. This enables the vehicle 1o be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will ravert (o normal operation. Other
Ford vehicies that utilise LOS include those
equipped with Ford EEC V, Ford Probe
Mazda EGi) and Ford Maverick {Nissan
£ECCS). Ford Cosworth vehicles equipped
with Weber 1AW do not utilise LOS.

Adaptive or fearning capability

All Forg vehicles aquipped with EEC |V
(with KAM), EEC ¥V, Mazda EGi and Nissan

ECCS systems alsg dtilise an adaptive
function that will modify the basic
programmed  values for most effective
operation during normal unning, and with due
regard to engine wear. However, Ford
Cosworth (Weber 1AW} does not utilise
adaptive control.

Self-Diagnosis (SD) warning light

The Ford Maverick alone is equipped with a
facia-mounted SD warning light. 'n addition,
an LED is located upon the ECM casing.
When the ignition is switched on, the SD
warning light and the LED will iluminate. Crce
the engire has startad, the light and LED will
extinguish unless the diagnostic software
determines that a systemn faull is present. If
the light or LED iliuminates at any time during
a peried of engine running, the ECM has
diagnosed presence of a system fauit. The
warning light and LED can algo be triggered ta
transmit Hash codes.

‘2 Belf-Diagnosis n‘onnector\
location

Ford EEC IV: 2.0 SOHC, 2.0
DOMG, 2.4, 2.8 and 2.9 V6
The 3-pin or 5-pin SD connector is located

in the angine compartment, close o the
baiiery (see illustration 12.1).

19
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12.1 The EEC W (2.0 litre/V6) SD connector
is located close to the battery

Ford EEC IV: CFi, EFf and Zetec
(Escort ard Fiesta)

The 3-pin SD connector is located 0 the
anging compartment, behind the left-hand
headlamp or left-hand wing {see illustratien
12.2).

Ford EEC IV: Zetec (Mondeo)

The 3-pin 50 connector is located or a
plate on the engine compartment bulkhead
along with the octane plug and the FDS2000
connector (see illustration 12.3).

Ford EEC IV and V (16-pin)

The 16-pin ©BD conneclor {see
ilustration12.4} is usually located in the
engine compartment, under the steering
column, in the passenger footwell behind the
trim, or behind the ashtray in the centre
console (Ford Galaxy).

12
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D B
40/60 PIN

2g/42 PIN
40/60

PIN
17

12.2 The EEC IV (Escort/Fiasta) SD connector is located behind
the left-hand headlight or on the left-hand wing
1 FOS2000 diagnostic
connector
2 Qctane connector

3 Octane ioop wire
4 S0 connector

12.3 The EEC V {(Mondeo) 5D connecto:is located on a plate
along with the octane plug and the FDS2000

t  Power steering reservoir
2 FDS52000 diagnostic
connector

3 SD connector
4 Qctane connector
5 Octane plug
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12.4 The 16-pin OBD conneclor {(Ford EEC IV and V)

Ford Probe (Mazda EGi)

The SD connector is located in the engine
compartment, close to the batery (see
illustration 12.5).

Ford Cosworth (Weber 1AW)

The SO connector is located behind the

glove compartment, next to the ECM [see
illustration 12.6}.

Ford Maverick [Nissan ECCS)

The S0 connector is located in the pass-
enger compartment, undemeath the instrument
panal in the facia {see illustration 12.7}.

3 Ford EEC IV enhanced 2-
digit fault code retrieval -
general

1 The notes in this section should be read in
conjunction with the sections about retriaving
codes with and without an FCR.

2 Models prior to 1988 do not include keep-
alive memory (KAM). Where reference is made
to KAM in this section and in the test routines.
the reference should bs ignored for those
systems not 50 equipped.
3 “Hard” fault codes are cedes generated by
faults that are present at the exact moment of
the tast, “Soft" fault codes are codes
generated by faults that 1hat have occurred at
some peint during the past 10 or 40 driving
cycles (depending on vehicle) but are not
present at the moment of testing. Soft codes
are stored in KAM. Note: An engine drive
cycla is defined as a period when the vehicle
was started with a coolant temperature befow
49°C, and continued runming untit the coolant
temperatiire exceeded 65°C.
4 Ford EEC IV enhanced {2-digit} has three
modes of fault diagnosis, and a service-set
mode. The three Tault diagnosis modes are:
Mode 1: Ignition on, engine stopped: A
static test of the engme sensors, and
retrieval of hard fault codes and soft
{KAM) codes.

Mode 2: Continuous runming: A test of
the engine sensors during normal engine
operation. at idle or during a road test.
Mode 3: Engine running and service-set
made: A dynamic test of the engine
sensars. In the service-set mode, the
ignition timing and idle speed can be set,
1 i not possible to make these
adjustments outside of service-set mode.
5 Although the tests are independent of pne
another and may be accomplished
individually, the foliowing sequence is
recommendsd for more accurate testing.
B8 Execute the Mode 1 procedure (see Section
5). Record any codes stored in KAM, but do
not attempt to repar fadlts indicated by KAM
at this stage. All hard faults must be rectified
{in the order of transmissicn), and this test
must conclude with code 11 {no hard faults
found) before continuing with the Made 2 test.
Continue to ignore KAM codes for the
moment.
7 Execute the Mode 2 test, which may be
performed with the vehicle stationary or

-

| S

12.5 The SD connector [A) is located close ta the battery (Probe| E

12.6 The Weber IAW 5D connector is located behind the glove
compartment, next to the ECM {Casworth)

A Timing adjustrment
connections

B 50 connector

12.7 The SD caonnector is located underneath the instrument
panel in the facia (Maverick}
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during & road test. Rectify all faults before

continuing with the Mode 3 test. Note: The

Mode 2 test /s provided for Europesn vehicles

anly {not USA); with the exception of 2.4 and

25 V6 catalyst-equipped European vehicles.

& Execute the Mode 3 test, rectity any faults

ndicated, and then make adjustments under

the service-set mode (if required}. Note: An

sngine runming test for 1988 and later vehicles

annot be performed If a hard code s present

before the test begins.

9 Fault codes that were retrieved from KAM

tan now be invesligated and rectified as

necessary.  Rectifying the hard faulis

generated during the three test procedures

may solve the reason for the ganeration of

soh codes without funher testing.

# It is good practice to turn the ignition off

snd wait 10 seconds between each test, to

avoid an erroneous self-diagnosis test.

11 Before commencing an S0 lest, ensure

that the faliowing conditions are met:

a) The engine has attained narmal operating
temperature.

b Autornatic transrssion is in neutral or
Park.

¢} The handbrake is firmly applied.

dl The air conditioning /s switched off.

gl Where applicable, the octane and idle
adjust (service-set) wires have been
disconnected,

4 Ford EEC IV enhanced 3-
digit fault code retrieval -
general

1 The notes 0 this section should be read in
conjunction with the sactions about retrieving
codes with an FCA.

2 "Hard" fault codes are codes generated by
faults that are present at the exact moment of
the test. “Soft” fauvlt codes are c¢odes
generated by faults that that have occurred at
some point during the past 40 driving cycles
{most vehicles) or 80 driving cycles {24-valve
¥6), but are not present at the moment ot
testing. Soft codes are stored in keep-alive
memory {KAM}. Note: An engine drive cycle is
defined as a pericd when the vehicle was
started with a coofant temperature below
49°C, and continued runnmg until the coolant
temperalure exceeded 65°C.

3 Ford EEGC |V enhanced (3-digit) has two
modes of fault diagnosis and a service-set
mode. The two fault diagnosis modes are:

Mode 1

4 Ignition an, engine stopped:

ii Astalic test of the engine sensors and
retrigval of hard fauit codes and soft
{KAM) codes.

i) A stalie "wiggle test” of sensors and
connections.

i} A switch monitor test of sefected actuators.

Mode 2

5§ Engine running and service-set mode:
i} A dynamic test of the engine sensors.

fi} A service-set mode where the idle speed
and cylinder balance can he checked.

) A dynamic "wiggle test” of sensors and
connectians,

6 Although the tests are independent of one
another and may be accomplished
individually. the following sequence 15
recommended for more accurate testing.
7 Execute the Mode 1 procedure {see Section
€). Record any codes stored in KAM, but do
not attempt 1o repair faults indicated by KAM
at this stage. All hard faults must be rectified
{in the order of transmission) and this test
must conzlude with code 111 (na hard faults
found} before continuing with the Made 2 test.
Continue to ignore KAM codes for the
moment.
8 Execute the Mode 2 test, rectify any faults
indicated, and then make agjustments under
the service-sat mode (if required). Note: An
engine running test for 1888 and fater vehicles
cannot be performed if a hard code is present
beforg the test begins.
g fault codes that were retrieved from KAM
can now be investigated and ractified as
necessary. Rectifying the hard faults
generated during the two test procedures
may solve the reason for the generation of
soft codes without further testing.
10 It is good practice to turn the ignition off
and wait 10 seconds between each test, to
avoid an erroneous self-diagnosis test.
11 Before commencing an SD test. ensure
that the following conditions are met:
a) The engine has atained normal operating
temperature.
b) Autornatic transmission is in neutral or
Park.
c) The handbrake is firmly applied.
d} The air conditioning is switched off.
e} Where applicable, the octane and idle
adiust (service-set) wires have been
disconnected.

5 Retrieving fault codes
without a fault code reader
(FCR) - flash codes

Note; During the course of certain test
procedures, it is possible for additional fault
codas ta be generated. Care must be taken
that any codes generated during test routines
do not misiead diagnosis. All codes must be
cleared once testing is complsts.

Ford EEC IV (basic}

1 Ersure that the engine has attained normal
operating temperature before commencing
tests.

2 Attach an LED diode light between terminal
3 at the 5D connector {negative lead) and the
battery pasitive terminal {see illustration
12.8). Note: it is also possible to refiieve flash
codes by connecting an analogue voltmeter in
a sirnilar fashion, and counting the needie
Sweeps.

3 Use a jumper lead 1o bridge terminals 1 and
2 in the SD gonnector.

4 Start the engine and allow it to idle. Note: /f
the engine is a non-starter, crank the engine
an the starter motor. After approximately 45
seconds, the LED test light will begin to Hash
the 2-digit fauit codes as follows:

a} The two digits are indicated by two series
of flashes.

by The first series of flashes indicates the
multicles of ten, the second seres of
flashes mdicates the single units.

¢} Both tens and unifs are indicated by 1-
second flashes separated by 1-second
pauses.

d} A 4-second pause separates the tens
fram the units, and a 6-second pause
separates he lransrission of each
individual code.

g} Code number “127 is indicated by one
flash of T-second duwration, followed by a
4-second pause then fwao flashes of 1-
second duration separated by a 1-second
pause.

5 Count the number of flashes in each series.
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.
Note: The engine idle speed will fluctuate
during code retrieval. If the idle speeg does
not fluctuate, this suggests a fauity ISCV or
ISCV circuit.

6 Fault codes generaled by the basic EEC IV
system are only available whilst the fault is
present and when the ignition is switched gn
If the fault is permanent {prasent all the time},
then an appropriate code wili be stored each
time the ignition is switched on. However, If
the fault is intermittent and the ignition is
switched off, the fault code will be lost untit
the fault recurs.

7 Continue retrieving codes until all stored
codes have been retrieved and recorded.

8 I code 11 is transmitted. no fault codes are
stored.
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12.8 Retrieving codes from 5-pin Ford EEC
IV and Weber |IAW systems
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12.9 Retrieving codes from 3-pin Ford
EEC IV and Weber IAW systems

9 Switch off the ignition and remove the
jumper lead and LED test light to enc fault
code retrieval.

Ford EEC IV enhanced
{retrieving 2-digit codes)

10 Read the notes in the Section 3 befcre
performing tests in this section. Note:
Because of the complexity of retrieving fauit
codes from Ford vehicles with EEC IV
enhanced, and the unreliability of manual
methods, the use of an FCR is strongly
recommended so that errors may be avoided.
11 Attach an LED dicde light between
jerminal 3 at the SO connector {negative lead)
and the battery positive tarminal (see
illustration 12.9}.

12 Use a jumper lead to bridge terminals 1
and 2 in the S0 connector.

Mode 1 test

13 Switch on the ignition {do not crank the
engine if the engine is a non-starter). After
approximately 45 seconds, the LED wilt begin
ta flash the 2-digit fault codes as follows:

a) The two digits are indicated by two series

of flashes.

bj The first series of flashes indicates the

muftiplas of ten, the second serigs of
flashes indicates the single units.

¢} Code digit pulses are 0.5-second on and

0.5-sacond off.

d) A 2-second pause separates the digits of
each code, and & 4-second pulse
separaies the transmission of each
individual code. EEC IV with KAM: After
all cades have been transmitted, a pause
of § to 9 seconds s folfowed by singfe
flash {separator cods). A second pause of
6 1o S seconds is folfowed by another
single flash, and then any intermittent
{“soft”) fault codes storad in KAM are
transmitted.

Code number “12" is indicated by one
flash of 0.5 seconds duration, followed by
& Z-second pause then two fashes of 0.5

e,

=

seconds’ duration separated by a 0.5
second pause.

f) After the last hard code is transmitted, a
pause of 6 to 9 seconds is foffowed by &
single fash (separator code), another 6 to
8 second pause, and then the soft (]AM)
codes are transnvtted.

14 Count the number of flashes in each
serias, and record each code as it is
transmitted. Refer to the tables at the end of
the Chapler to determine the meaning of the
fault code.

15 Command codes will be transmitied at
cettain points during the procedure. On
retrieving a command code. the angineer is
reguired 1o take certain actions. If these
actions are not taken, a faull will be stored
and the “ignition on” code retrieval routine
must be repeated.

16 {f code 10 appears (some automatic
transmission vehicles from 1991}, depress
fully and release the accelerator pedal and the
brake pedal (kickdown must be activated). If
the appropriate actian is not completed within
10 seconds of code 10 appearing, the ECM
will store a fault code. If procedural codes are
retrieved, switch off the ignition, wait 10
secends, and then restart the Mode 1 test.

17 Fault codes generated by the enhanced
systern (without KAM) are only availabte whilst
the fault is present and when the ignition is
switched on. if the fault is permanent {present
all the lime}, then an appropriate code will be
stored each lime the igniticn is switched on.
However, if the fault is intermittant and the
ignition is swilched off, the fault code will be
lost until the fault recurs.

18 Ali fault codes transmitted during this
stage indicate the presence of hard faults.

19 If code 11 is transmitted, no fauit codes
are stored.

20 After all codes have been lransmitted.
they will be repeated once. The next action
will depend upon the vehicle.
21 Models without keep-alive meamory
{KAMY:

al Code 10 will be displayed, which
indicates that the ECM has commenced
“wiggle test” mode.

b} Proceed to paragraph 23 and follow the
“wiggle test” procedure.

22 Models with keep~alive memory (KAM).
a) A separator code will be dispiayed (code
10, 2.4/2.9 VB catalyst, or code 20, alf
cthers} and then afl KAM codes will be

transmitted. Note: f code 11 is
transimitted, no fault codes are stored in
KAM.

bj After any KAM codes have been
transmitted, they will be repeated once.
The codes in KAM will then be cleared
and code 10 wilf be displayed, wiich
indicatas that the ECM has commenced
“wiggfe test” mode.

¢} Proceed to paragraph 23 and folfow the
"wiggfe test” procedure.

Wiggle test i
23 All suspect components, wires g
connections should now be gently tapped aff

wiggled. If the ECM detacts a fault during sl

process, it will be slored in KAM {where KA B
is fittad). Repeat the Mode 1 test to retrie |
codes detected during the wiggle test ani g
stored in KAM. Record all codes for vehice [§
without KAM, because they will not ki
retained in ECM memory.

24 Rectify all faults in the exact order o f
trangrmssion. Repeat the Mode 1 test unil
hard fault codes are na longer generated, and B
then move on to the Mode 2 test. Mot h

order fo avold an erroneocus self-diagnosis tes, '

it is good practice to switch off the ignition and |
wait 10 seconds before initiating another Moth §

1 test, or before commencing a Mode 2 test.

25 Switch off the ignition and remove the
jumper lead and LED test light to end faut §

code retrieval.
Mode 2 test

26 Attach
terminal 3 at the S0 connector (negative lead)
and the baltery positive terminal {refer to

illustrations 12.8 and 12.9). Note: The Mode

2 st is not available for 2.4 and 2.9 Y6
catalyst-equipped European vehicles.

27 Start the engine. Wait four seconds, then
use a jumper lead to oridge terminals 1 and 2
in the 8D connecter.

28 After a few seconds, the LED will begin to
flasn the 2-digit fault codes. Refer to the
descriplion in the Mode 1 tesat for details of
what the flashes represeni.

28 Count the number of flashes in each
series, and record each code as it is
{ransmitted. Refer to the tables at the end of
the Chapter to determine the meaning of the
faull code,

30 Fault codes will be continuousiy displayed
while the engina 1s running. Code 11 indicates
"ne fault found".

31 All suspect components, wires and
connections should now be gently tapped or
wiggled, and/or the vehicle could be road-
tested.

32 HRectify all faults in the exacl order of
transmission. Repeat the Mode 1 and Mode 2
tests  until both tests are successfully
concluded, with no hard tault codes being
generated. Only then move cnio the Mode 3
test. Note: in order to avoid an erroneous seff-
diagnosis test, it is good practice to switch off
the ignition and wait 10 seconds before
initigting another Mode 1 or Maode 2 test, or
before commencing a Mode 3 test.

33 Switch off the ignition and remove the
jumper lead and LED test ight to end fault
code retrieval. Note: The jumper lead and L ED)
fest light may remain connected if ancther
Mode 1 or Mode 2 test is to folfow on.

Mode 3 test {(and service-set made)
Note: The EEC IV version fitted to most 1988
and fater engines will not perform an engine

running test if any hard codes are present
before the test begins.

an LED diode fight betweaen
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N Turn the ignition off.

#¥% sttach an LED diode light betwsan
Jbminal 3 at the 5D connector (hegative lead)
ind the batlery positive terminal {refer to
J dustrations 12.8 and 12.9).

F ¥ Use a jumnper lead 1o bridge terminals 1
& id 2 1n the SO connecior,

4 ¥ Switch on the ignition, wait three seconds,

¥ start the engine and allow it to idle.

g ® Run the engine at 2000 rpm until it has
3 tained normal operating temperature.

% Dnce the self-test procedure commences,
§ cade 50 (identification of European ECM) will
b transmitted. If this code is transmitted
¥ done, or along with one or more coolant
fl emperature sensor (CTS) fault codes, the
& engine temperature is sither tao low or the
(7§ is signalling a too-low temperature. The
latter reascen could be due to an engine
cooling system tault, or an out-of-range
gensor that is still within the CTS parameters
and will not therefore generate a fault code.
The Mode 3 test wilt not commence until the
ECM has verified that operating temperature
has been attained.

# Once the ECM  has verified the
temperature, the test proper will commence.
The engine speed will rise to a fast idle as EEC
¥ runs through a set of pre-determined tests
of sensors and actuators. Note: /f the speed
doas not rise within 60 seconds, check that the
| engine js at operating termperature and then ra-
atternpt the test. Also, if any one of the service-
st connections are connected, an appropniate
code will be transmitfed and the test aborted.
# When code 10 is displayed, blip tha
throttle so that the engine speed momentarily
fises above 3000 rpm (4000 rpm on catalyst
models). Allow the engine to idle again. The
“blip” test loads the airflow sensor or MAP
sensor, throttle pot and other dynamic
ssnsors. Fault codes will be stored if signal(s)
do not conform to the expacted paramelers,
or if the signal is absant or not exscuted
correctly.

42 Fault codes detected during the Mcde 3
teat will now be transmitted. if fault codes are
present, thase musi be rectified before it is
possible to enter service-set mode.

43 If no faults are detected, code 11 will be
transmitied. followed by code B0 which
signfies the start of service-sel mode. Note:
Ford 2.4 and 2.8 V6 engines with catalyst will
not transmit code 80. Once code 11 has besn
transmitted, the system has effectivaly
commenced service-sat mode.

Service-set mode

44 When the ECM enters service-set mode,
the ignition timing and idle spead ara de-
regulated, and adjustments can be made to
the base ignition timing {models with
distributor alone] and the base idie speed
{where possible}. Where it is not possible to
adjust the base ignition timing {DIS models) or
base idle speed, the values can still be
checked and compared with published
specifications. if the measured values are
incorract, this suggests a system or ECM fault.

Analogue
)T | votmeter
FEN EN | O
St /T \:
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12.10 Retrieving codes from Ford Prabe models

45 After 2 minutes {catalyst modelis} or 10
minutas {Européan non-catalyst models},
code 70 will be displayed. This signities the
and of service-set mode, and that the ECM
nas regainad control of the ignitien timing and
idle spead. Il adjustments have not been
completed, re-enter code 60 by repeating the
Made 3 and service-set routines.

46 Switch off the ignition and remove the
jumper lead and LED test light to and fault
code retrieval,

47 Remember toc re-connect the cctane and
idle adjust (service-set) wires, where these
ware disconnected prior to commencing the
self-test procedures.

Ford EEC IV (3-digit) and EEC V

48 An FCR is required to display fault codes
generated by Ford EEC IV {3-digit) and EEC V.

Weber IAW (Ford Cosworth)

49 Ensure that the engine has attained
normal aperating temperature beforg
commencing tests.

50 Attach an LED diode test light between
terminal 3 at the SD connector (negative lead}
and the battery positive terminal [refer to
illustration 12.8}.

51 Use a jumper lead to bridge terminals 1
and 2 in the SD connactor,

52 Switch on the ignition or start the engine
and allow it to idle. Note: If the engine is a
non-starter, crank the engine on the starter
motor. After approximately 45 seconds, the
LED will begin to flash the 2-digit fault codes
as follows:

aj The two digits are indicated by two series
of flashes.

b) The first series of flashes indicates the
multiptes of ten, the second series of
Rashes indicates the sintle units.

¢} Both tens and units are indicated by 1-
second flashes separated by 1-second
pauses.

d) A 4-second pause separates the tens
from the units, and a G-second pulse

separates the transmission of each
individual code.

a) Code number “127 is indicatad by one
flash of 1-second duration, followed by a
4-secand pause, then twe flashes of 1-
second duration separated by a 1-second
pause.

53 Count the number of flashes in each series,
and record each code as it is transmitted. Refer
to the tables at the end of the Chapter to
datermine the meaning of the fault code.

54 Fault codes generated by the Weber IAW
systemn are only avaitable whilst the fault is
present and the ignition is switched on. if the
fauit is permanent {present all the time), then
an appropriate code will be stored each time
1he ignition is switched on. However, if the
fayil is mtermittent and the ignition is switched
off, the fault code will be lost.

85 Continue retrieving codes until all stored
codes have been retrieved and recordad.

86 Switch off the ignition and remave the
jumper lead and LED test light to end fault
code retrigval.

Mazda EGi (Ford Probe)

57 Mazda EGi has three modes of fault
diagnosis. The three modes are as follows:

i} Mode 7T - ignition on. engine off: A static
test of the engine sensors. All faufts must
be repaired (in the order of transmission)
before continuing with the engine running
test.

i} Mode 2 - engine running. A dynarmic test
of the engine sensors.

iif) Mode 3 - switch monitor test: A test of
various ECM switched inputs.

Note: The sequence of testing must observe
the above order for accurate diagnosis.

Mode 1 - retrieving codes

58 Attach an analogue voltmeter between
terminal FEN at the SD connector (voltmeter
negative lead) and the battery positive
terminal {(voitmeter positive lead) (see
illustration 12,10},
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12,11 Using a voltmeter to monitor

58 Bridge terminals TEN and GND in the SD
connactor with the aid of a jumper lead.

80 Switch on the ignition. It the ECM has
stored one or more fault codes, the voimster
neadle will begin ta swesp between 12 and 9
volts. If no codes are stared, the needle will
remain on 12 volts,

a) The first serfes of sweeps indicates the
muitipies of ten, the sacond series of
swaeaps indicates the single units.

b Tens are indicated by sweeps of 1.2
seconds “on” (9 valts) and less than one
sacond “off” (12 volts). A 1.6-second
pause (12 volts) separates the digits of
each code.

¢} Single units are indicated by sweeps of
0.4 seconds “on” {9 volts) and less than
one second “off™ {12 volis),

d) A 4-second pause (12 volis) separates the
transmission of one code from another.

81 Count the number of sweeps in each
serisa and record each code as it is
transmitted. Hefer to the tables at tha and of
the Chapter tp determine the meaning of the
fauit code.

62 Continue retrieving codes until al! stored
codes have been retrieved and recorded.

83 Switch off the ignition and remove the
jumper lead and analogue voltmeter to end
fault code retrigval.

12.12 Retrieving codes from Ford
Maverick models. Use a jumper wira to
bridge the IGN and CHK terminals

switch action in Ford Probe models

Moide 2 - retrieving codes

64 Stan the engine, run it to nomat operating
temperatura and then stop the engine.

85 Attach an analogue voltmeter between
terminal FEN at the SD gennector (voltmeter
negative lead) and the battery positive
termiral (voltmeter posilive lead) {(refer to
Mustration 12.5).

86 Bridge terminals TEN and GND in the SD
connactor with the aid of a jumper lead.

§7 Start the engipe and allow it to idle. If the
ECM has stored one or mare fault codes, the
voltmeater needle will begin to sweep between
12 and 9 volis. If no codeas are stored, the
neadle will remain on 12 volts:

a) The first series of sweeps indicates the
muftiples of ten, the second sarnies of
sweaps indicates the single units,

b} Tens are indicated by sweeps of 1.2
segonds "on" (9 voits} and less than 1
second “off” (12 volts). A 1.6-second
pause (12 vaits) separates the digits of
each code.

¢) Single units are indicated by sweeps of
0.4 seconds “on” {9 voits) and less than 1
second "off” (12 voits).

d) A 4-second pause {12 volts) separates the
transmission of ong code from another.

68 Count the number of sweeps in each
serigs, and record each code as it is
transmitted. Refer o tha tables at the end of
the Chapter t¢ determine the meaning of the
fault code.

69 Continue retrieving codes until all gtored
codes have been retrieved and recorded.

70 Switch off the ignition and remove the
jumper lead and analogue voltmeter to end
fault code retrieval.

Mode 3 - switch monitor test

71 Attach an analogus voitmeter (see
illustration 12.11) between terminal MEN at
the SD connector (votmater negative lead)
and the battery positive 1arminal (voltmeter
positive lead).

72 Bridge terminals TEN and GND in the '

connectar with the aid of a jumper lead.
73 The valtmeter needle will remain an iz
volls. Wnap cne of the switches on the
following list is turned on, the voltmety
needie will fall to 9 volts. If the voltmeter fak
ta respond as a particular switch is actuated,
the switch and its wiring should be tested fr
fauity cperation.

Switch Circuit

Turr on the AIC swilch  Alr condifianing
{A/C)
Tum on the A/C blower  Air conditioning
switch {A/C)
Tumn on the bfower switch Blower molor
on to high position

Depress the thrattle idie switch
pedalt

Fully depress the Coaling fan refay
throttie pedal thigh speed)

Tumn on the headfights  Heaalights

Sefect D (sutomatic Park/neutral circuit

transrission}
Depress the clutch
{rmanual transmission)
Fully depress the brake

and circuitry
Brake on/off switch

pedal and circuitry
Tum on the heated rear Heated mar window
window

Nissan ECCS (Ford Maverick)

74 There are two modes to retrieving codss
arc aasociated information. Output from each
moda differs accerding to whether the gnition
is turnad on or the angine is running.
a) Mode 1. ignition on: Check of warning
tight bulb and rad LED set into the ECM.
b} Mode 1, engine runhing: lumination of
warming light or LED indicales a system
fauft.
¢) Mode 2, ignition on: OQutput of fauft codes.
d} Mode 2, engine running: Chack of closed-
loop controf systern,
75 Turning off the ignition or stopping the
engine will return the SD system to Mode 1.
76 Switch on the ignitien, bhut do nat start the
engina. The warning light should illuminate.
17 Start the engine and aijow it 1o idle. If a
system fault is present, the warning hght or
LED will illuminate,
78 Stop the engine. Switch on the ignition,
but do not start the engine.
79 Bridge terminals IGN and CHK in the SD
cannector with the aid of a jumper lead (see
illustration 12.12}.
80 Remove the bridge after two seconds.
The SD warning light or LED will begin to flash
the 2-digit fault codes as follows:

a) The two digits are indicated by two series
of fiashes.

b) The first seties of flashes indicates the
muitiples of ten, the second seties of
flashes indicates the single units.

¢} Tans are indicated by 0.6-second flashes
saparated by 0.6-second pauses. Units
are indicated by 0.3-second flastes
separated by 0.3-second pauses.

\
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M § AO.9-second pause separates the tens

3l om the units, and a 2, 1-second pulse
separates the transmissign of each

& individual code.

B o Code 42 is indicated by four 0.6-second
flashes, a 0.9-second pause followed by

B two 0.3-second flashes.

&l ) Once a¥f fault codes have been
ransrmitted in numerical order of smatfest
code first and greatest code last, the light
will pause for 2.1 seconds and then
repeat the sequence. This will continue
unti the tast connector connections are
bridged once more.

g ¥ f code 55 is transmitted, no fault codes
3 westored.

& & Bridge terminals IGN and CHK in the SD
& wnnector with the aid of a jumper lead.

hemove the bridge after 2 seconds. The ECM
Wirevert to Mode 1.

-Check the closed-loop mixture

J cwntrol (catalyst models only)

B Stop the engine and switch on the
ignition,

& U Bridge terminals IGN and CHK in the SD

connector with the aid of a jumper lead.

femove the bridge after 2 seconds. The SD

waming fight or LED will begin 1o flagh the 2-

dgit fault codes as described in paragraph

8.

¥ Start the engine and run it to normal

wperating temperature.

#® Raise the engine speed 1o 2000 rpm for a

period of 2 minutes.

&7 Observe the warning light or LED display:
Light or LED switches off and on at a
frequency of 5 times in 10 seconds:
Engine Js in clesed-toop control.

Light or LED remains off or on: Engine is
in open-loop cantrol.

When the hight or LED is on, the fuelling is
lean.

When the light or LED is off, the fuelling s
rich.

8 The light or LED will reflect the current

condition of lean or rich by staying on or off

mmediately before switching to open-loop
tontrol.

) Cloaring favit cades without
a fault code reader (FCR)

Ford EEC IV

{basic and enhanced without
KAM), Weber IAW

1 Early variations of EEC IV and Weber 1AW
do not retain fault codas after the ignition is
switched off.

Ford EEC IV
enhanced (with KAM)

2 Fault codes stored in KAM [“soft” codes)
ara automatically cieared once retrieval is

completed and the ECM moves into "wiggle
test” mode. "Hard” fault codes are not
retained after the ignition is switched off.

Ford EEC V

3 The only manual method of clearing fault
codes generated by Ford EEC V is to
disconnect the battery - see paragraphs 9 and
10.

Mazda EGi (Ford Probe)

4 Ensure that the ignition switch is switched
off.

5 Disconnect the battery negative terminal.

8 Fully depress the brake pedal for between 5
and 10 seconds.

T Reconnect the battery negative terminal.
Refer to the nots after paragraph 10 below.

Nissan ECCS (Ford Maverick)

8 The codes will remain stored untii one of
the following actions are performed:

a} The codes are displayed (Mode 2} and
then the SD function is switched back to
Mode 1.

b) The vehicle battery is disconnected for 24
hours - refer to the nole after paragraph
10 befow,

The fault is automatically cleared orce the
starter motor has been used for a total of
50 times after the fault has been fixed. if
the fault recurs before 50 starts have been
made, the counter will be reset to zam,
and another 50 starts must cocur before
the fault is autormalically cleared. This
procedure occurs on an individual fault
code basis, and each code will only be
cleared after 50 starts have taken place
without recurrence of the fault on that
particular circuit.

c

~—

Afternative method -
Ford EEC IV and EEC V

9 Switch off the ignition and disconnact the
battery negative terminal for a period of
approximately 2 minutes.

10 Reconnect the battery negative terminal,
Note: The first drawback to disconnecting the
battery is that it will re-initialise all ECM
adaptive values. Rg-lgarning the appropriate
adaptive values requires starting the engine
and allowing it to idie for approximately 3
minutes. The engine shouid then be warmed-
up to normal operating temperature and the
engine speed raised fo 1200 rpm for
approximately 2 minutes. Re-learning can be
completed by driving at various engine speeds
for approximately 20 to 30 minutes in various
driving conditions. The second drawbatck is
that the radic securily codes, clock settings
and ather stored values will be initialised, and
these must be re-entered crice the battary has
beon reconnected. Where possible, an FCR
should be used for cods clearing on Ford
vehicles.

% £t ¢

Note: During the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. A failure o retrieve
codes satisfactoriy from Ford EEC |V is
usually caused by incorrect operation of the
FCR, or a failure to observe the cormect test
procedures,

Ford EEC IV
(basic systam) and Weber IAW

1 Connect an FCR to the SD connector, and
use the FCR to retrieve fault codes in strict
compliance with the FCA manufacturer's
instructions.

2 Both EEC IV [basic) and Weber 1AW are
only capable of generating a small number of
fault codes, and do not smploy any of the
more sophisticated features of later systems.

3 On the EEC IV {(basic) system, the idie
speed will fluctuate during code retrieval. |f
the idle speed does not fluctuate, this
suggests a faulty FSCV or ISCV circuit.

Ford EEC IV
{retrieving 2-digit codes)

4 Connect an FCR to the SD connector, and
use the FCR for the following purposes in
strict compliance  with the FCR
manufacturer’'s instructions:

i Mode 1 - ignition on, engine stopped: A
static test of the engine sensors. and
retrieval of hard faulf codes and soft
{KAM) codes.

ift Made 2 - continuous running: A test of
the engine sensors dunng nonmal angine
operation, at idle or during a road test fnot
2.4/2.9 cat),

fii} Mode 3 - engine running and service-set
mode; A dynamic test of the engine
sensars. in the service-set mode, the
ignition timing and idle speed can be set.
It is not possible to make these
adjustments outside of service-set mode.

& Read the notes in Section 3 before
performing tests in this section.

Mode 1 test

8 Turn on the FCR and then switch on the
ignition. After approximatsly 45 seconds, the
FCR will display the 2-digit fault codes.

7 Record sach code as it is transmitted. Refer
to ihe tables at the end of the Chapter 10
detarmine the meaning of the fault code.

8 Command codes will ba transmitted at
certain peints during the procedure. On
retrieving a command code, the engineer is
required to take certain actions. If these
actions are not taken, a fault will be stored,
and the Mode 1 code retrieval routine must be
repeated.

2
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§ If code 10 appears (some automatic
iransmission vehicles from 1991), depress
fully and reiease the accelerator pedal and the
brake pedal {(kickdown must be activated). If
the appropriate actian is not completed within

10 seconds of code 10 appearing, the ECM

will stare a fault code. If procedural codes are

retrieved, switch off the ignition, wait 10

seconds, and then restart ihe Mode 1 test.

10 Fault codes generated by the enhanced

system {without KAM) are only avaiable whilst

the fault is present and when tha ignitron is
switched en. If the fault is permanent {prasent
alt the time), then an appropriate code will be
slored eacn time the ignition is switched on.

However, if the fault is intermittent and the

ignition is switched off, the fault code wilt be

lost until the fault recurs.

11 All fault codes transmitted during this

stage indicate the presence of hard faults. If

code 11 is transmitted, no fault cades are
stored.

12 After all codes have been transmitted they

will be repeated once. The next action will
depand upon the vehicle.

13 Models without Kkesp-alive memory

{KAM)

al Code 10 will be displayed, which
indicates that the ECM has commenced
“wiggle test” mode.

b} Proceed to paragraph 15 and follow the
"wiggle test” procedure.

14 Models with kesp-alive mamary (KAM):

aj) A separator cade will be displaysed (code
10, 2.4/2.9 V6 catalyst, or code 20, all
others) and then aft KAM codes wifl be
transmitted. Note: If code 11 is
transmitted, no fsuft codes are stored in
KAM.

h) After any KAM codes have been
transmitted, they will be repeated once.
The codas in KAM wifi ihen be clearad
and code 10 will be dispfayed, which
indicates that the ECM has commenced
"wiggle test” mode.

¢} Proceed o paragraph 15 and follow the
“wiggle test” pracedurs.

Wiggle test

16 All suspect componants, wires and
connections should now be gently tapped or
wiggled, If the ECM detects a fau't during this
process, it will be stored in kesp-alive
memary {where KAM is fitted). Note: Some
FCRs will beap or ant LED wilf flash to indicate
the occurrence of a fault or a bad connection
during this procedure. Repeat the mode 1 tast
to ratrieve codes detected during the wiggle
test and stored in KAM. Recard all codes for
vehicles without KAM, because they will not
be retained in ECM memory.

16 Rectify all faults in the exact order of
transmission. Repeal the Mode 1 test until
hard fauit codes are no longer generated, and
then move on to the Mode 2 test. Note; In
order to avoid an errongous self-diagnosis
test, it is good practice to switch off the
fgnition and wait 10 seconds before inittating

angther Mode 1 test, or before commencing a
Mode 2 test.

17 Switch off the ignition to and fault code
retrieval.

Maode 2 test

Note: The Mods 2 test is not available for 2.4
and 2.9 V6 catalyst-equipped Luropean
vehicles.

18 Start the engine. Wait 4 seconds, then
turn on the FCR to initiate codes.

19 After a few seconds, the FCR will begin to
display the 2-digit fauit codes.

20 Record each code as it is transmitted.
Refer ta the tables at the end of the Chapter
to determine the meaning of the faull code.

21 Fault codes will be continuously disptayed
while the angine is running. Code 11 indicates
“no fault found”.

22 All suspect components, wires and
connections should now be gently tapped or
wiggled, and/or 1he vebicle could be road-
tested.

23 Rectify ail taults in the exact order of
transmission, Repeat the Mode 1 and Mode 2
tests until both tests are successfully
concluded with no hard fault codes being
generated. Only then move onto tha Mode 3
test. Npte: in order to avoid an erroneous self-
diagnosis lesi, it is good practice to switch off
the ignition and wait 10 seconds before
initiating another Mode T or Mode 2 test, or
beafore cormmencing a Mods 3 test.

24 Switch off the FCR te end fault code
retrieval.

Mode 3 test (and service-set mode]

Note: The EEC IV version fitted fo most 1988
and later engines wilf not perform a Mede 3
test if any hard codes are present before the
test begins.

25 Turn the ignition off, then tum on the FCR
to initiate codes.

26 Switch on the ignition. wait 3 seconds,
then start the engine and allow it to idle.

27 Run the engine at 2000 rpm until it has
attained nermal operating temperatura.

2B Once the self-test procedure commences,
code 50 {identification of European ECM) will
be transmitted. If this code is transmitted
alone, or aleng with ane or more coolant
temperature sensor (CTS) fault codes, the
engine temperalure is either too low or the
CTS is signalling a too-'ow temperature. The
latter reascn could be due o an engine
cooling system fault, or an oui-of-range
sensor that is still within the CTS parameters
and will not therefore generate a fault code.
The Mode 3 test will not commenca until the
ECM has veritiod that operating temperature
has been attainad.

29 Once the ECM has verified the
temperature, the test proper will commence.
The angine speed will rise 10 a fast idle as EEC
IV runs through a set of pre-detarmined tests
of sensors and actuators. Note: if the speed
does not rise within 60 seconds, check that
the engine is at operating temperature and
then re-attempt the test. Also, If any one of the

service-set connections are connected nllf
appropriate code will be transmitted and i
test aborted. )
30 When code 10 is displayed, biip thil
throtile so that the engine speed momenta i
rises above 3000 rpm (4000 rpm on cataig [
madels). Altow the engine to idle again, il
“biip” test loads the airflow sensor or M4
sensor, throttle pot and other dynami: |

sensors. Fault codes will be stored if signak [f

do not conform to the expected paramsten,
or if the signal is absent or not execute
correctly.

31 Fault codes detected during the Made3
test will now be transmitted. ¥ fault cades an [
present, these must be reciifiec beforgitis [

possible to enter service-set mode.

32 If no faults are detected. code 11 wilte

transmitted, followed by code 60 which

signifies the start of service-set mode. Note

Ford 2.4 and 2.9 V6 engines with catalyst wi

not transmit code 6Q. Qnice code 11 has basn ,
the systern has effectivel §

transmitted,
commenced service-set made.

Searvice-set mode

33 When the ECM enters service-set mads,
the ignition timing and idle speed are d¢
reguiated, and adjustments can be made ta the
base ignitien timing (models with distributer
alone} and the base idle speed (wham
possible). Where it is not possible to adjust the
base ignition timing {DIS models} or base idle
speed, the values can still be checked and
compared with published measurement
values. If the measured values are incomrect,
this suggests a system or ECM fault,

34 On Transit 2.9 modeis with catalyst, the
throttle plate can be checked for correct
setting and adjusted and reset as necessary.
35 After 2 minutes (catalyst models) or 10
minutes (European non-catalyst maodels),
code 70 will be displayed. This signifies 1hs
end of service-set mode, and that the ECM
has regained control of the ignition timing and
idle speed. It adjustments have not been
completad, re-enter code 60 by repeating the
Mode 3 test and service-sel routines.

36 Switch off the igniticn and remave the
FCR to end fault code retrieval.

37 Remember to re-connect the octane and
idle adjust {service-set) wires, where thase
were disconnected prior to commencing the
self-tast procedures.

Ford EEC IV

fretrieving 3-digit codes)

38 Connect an FCR to the SD connector, and
use the FCR for the following purpases, in
strict compliance  with  the FCR
manufacturer's instructions.

39 Mode 1 - Ignition on, engine slopped:

i} A siatic test of the engine sensurs and
retrieval of hard fault codes and soft
(KAM) codes.

i) A static "wiggle test” of sensors and
connections.

iif} A switch monitor test of selected
actuators.
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i Mode 2 - Engine running and service-set
W Adynamic test of the engine sensars.

) A service-set mode where the idie speed

B &4 cylinder balance can be checked.

Li A dynamic “wiggle test” of sensors and

3 connections.

4 Read the notes in Section 4 before
wriorming the tests in this section.

Biode 1 test

k Switch on the FCR, and then switch on
™ gnition. After a few seconds, the FCR will
Wkoiay the 3-digit fauit codes.
8 Record each code as it is transmitted.
Ffefer to the tables at the end of the Chapter
ARk determine the meaning of the fault code.
¥ Command codes will be transmitted at
ortain points during the procedure. On
PWrtrieving a command code, the engineer is
equirad to take certain actions. if these
A xtions are not taken, a fault will be stored,
Jrd the Mode 1 code retrieval routing must be
B woealed.
B8 When code 010 appears, depress fully
B d release the accelerator pedal {automalic
I tansmission kickdown must be activated). If
4 te appropriate action is nat completed within
& 10 seconds of code 010 appearing. the ECM
| Wil store a fault code. If procedural codes are
[ ntrieved, switch off the ignition, wait 10
wconds, and then restart the Mode 1 test.
f 8 All fault codes transmitted during this
J #age indicate the presence of hard faults, If
& code 111 s transmitted, no fault codes are
- gtored.
| 47 Atter ali hard codes have been
b vaismitted, thay will be repeated once.
i 8 A separator code {code 010) will be
- displayed, and then all the “soft” codes
I kgged by KAM will be transmitted. Note: /f

" j code 111 is transmitied, no fawlt codes are
g siored in KAM.
& W After

all KAM ' codes have been
E ransmitted, they will be repeated once.

- Actuator test mode

be displayed which

B ndicates that the ECM has commenced

& actuator 1ast mode. The switehing of the

& circuits to the following list of actuators

where fitted) can now be tested.
Carbon filter sofenoid valve (CFSV).
Efectronic vacuum reguiator (EVR).
faile speed control vaive (ISCV).
Wide-open throttie (WQT) position (air
conditioning cut-off).
Torque converter fock-up clutch solenoid.
Seff-diagnosis (SD} connector.
§1 Connect a voltmeter in tum to each of the
actuater signal terminals (backprobe the
circuit, or connect a break-out box between
the ECM multi-plug and the ECM;. The
volimeter will indicate nominal battery valtage
if the supply circuit is satisfactory.
52 Fully depress and release the accelerator
pedal. The ECM will energise all of the
actuators, and the voltmeter will indicate near
z8r0 volis for lhe one actuator that is being

measured. Some actuators will click as they
are actuated.

53 Fully depress and release the acceleratar
pedal. The ECM will de-energise ail of the
actuators and the voltmeter will again indicate
neminal battery voltage for the actuator that is
being measuring. Seme actuators wilk click as
they are switched off.

3 Each time the accelerator pedal is
depressed, all of the actuators wiil be
switched on and off, and a black dot will
appear and disappear in sympathy on the
FCR display. Move the voltmeter to each of
the compeonents in turn, and test the
switching of the component by depressing
the accelerator pedal.

65 if the component does not actuate or the
voltmeter does not indicate the voltage as
indicated, refer to the test procedures
appropriate to sach component in Chapter 4.
86 How next to proceed depends on the
specific instructions for the FCR being used.
However, pressing a button twice on the FCR
control panel is the method normally used.
Wiggle tast mode

57 The system is now in "wiggle test” mode.
All  suspect components, wires and
connections should now be gently tapped or
wiggled. If the ECM detects a fault during this
process. it will be stored in keep-alive
memory (KAM). Note: Sorme FCRs will beep
or an LED will flash to indicate the occurrance
of a fault or a bad connection during this
procedure. Repeat the Mode 1 test to retrieve
codes detected during the wiggle test and
stored in KAM.

88 Switch off the FCR, and then switch off
the igrition to end fault code retriaval.

58 Codes are cleared by repeating the Mode
1 test up the point of code transmission.
Pressing a button on the FCR control panel is
the usual methoad of clearing the codes in
KAM.

60 Rectify all faults in the exact order of
transmission. Repeat the Mode 1 test until
hard fault codes are no lenger generated, and
then move onte the Mode 2 test. Note: In
arder to avoid an emroneous seff-diagnosis test,
it is good practice to switch off the ignition and
wait 10 seconds before initialing ancther Mode
T test, or before cormnmencing a Mode 2 test.

Mode 2 test

Note: The EEC IV version fitted fo most 1988
and later engines wilt not perform a Mods 2
test if any hard codes are present before the
fest begins.

B1 Turn the ignition off, then switch on the
FCR to initiate codes,

62 Switch on the ignition, wait three seconds,
start the engine and aflow it to idle.

63 Run the engine at 2000 rpm until il has
attained normal operating temperature.

84 If this code is transmitted alone, or along
with ane or more coolant ternperature sensor
{CTS) fault cades, the engine temperature is
aither too low or the CTS is signalling a too-
low temperature. The latter reason could be

due to an engine cooling system fault, or an
out-of-range sensor that is stili within the CT5
parameters and wiil not therefore generaie a
fault code. The Mode 2 test will not
commence untit the ECM has verified that
operating temperature has been attained.

66 Once the ECM has verified the
temperature, the tesi proper will commence.
The engine speed will rise to a fast idke as EEC
IV runs through a set of pre-determined tests
of sensors and actuators. Note: If the speed
does not rise within 60 seconds. check that
the engine is at operating temperature and
then re-attempt the test. Alsg, if the air
conditioning is switched on, or an automatic
transmission vehicle is n "D, an appropnafe
code wilf be transmitted and the test aborted.

66 Once the self-test procedure commences,
code 020 (command cede far Zetec engines)
or cade 030 {command code for V6 engines)
will be transmitted.

67 The following test functions must be
completed within 10 seconds of the
command code appearance:

aj Fully depress and refease the brake pedal,
otherwise fault code 536 will be stored.

Bj Fully turn the steering wheel to full lock in
ane direction and then straighten the
wheels. This actuates the power steering
pressurg switch (PSPS). I the PSPS is
fauity, fault code 519 will be stored. if the
PSPS is not actuated, fawlt code 521 wilf
he stored. If the vehicle is not equipped
with power steering, the code will still
appear, and in this instance it should be
ignored.

c) Automatic transmission vehicles onfy.
Switch on and off the overdrive cancef
switch {if fitted), then swifch on and off
tha performance/cance! switch (if fittad).

68 After approximately 20 seconds, code
010 will be displayed. The following iest
function rnust be completed within 14
seconds of the command code appearance:

a) Bfip the throtile so that the engine speed
marmentanily rises above 3000 rom. The
“Biip"” test loads the airflow sensor or
MAP sensor, throttle pot and other
dynamic sensors. Fault codes will be
stored if signal(s) da not conform to the
expected parameters, or if the signal s
absent or not executed comectly.

69 Allow the engine to idle once again. Fault

codes detected during the Mode 2 test will

now be transmitted. During transmission of
the codes, the black dot will flash in
synchronisation on the FCR display.

70 Code 938 may be transmitted, followed by

a cods relating to one of the sansors listed

belaw. If this happens, proceed as described in

paragraph 71. if not, proceed to paragraph 72.

a) Airffow sensor.

b} Air temperature sensor.

. ©) Coolant femperature sensor,

of) Throtle paot.

e) Defta pressure feedback electronic
system sensor (EGR system).

f) Electronic pressure transducer.

12
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71 If code 988 is transmitted, followed by a
code relating ‘o one of the sensors listed in
paragraph 70, proceed as follows:
a) Exit the Mode 2 test.
h} Stop the engine.
¢) Test the component as detailed in the
relevant component test procedure
{Chapter 4) and rectify all faults.
d} Restart the Mode 2 test.
72 If fault codes are present, these must be
rectified betare it is possible to enter service-
set mode,
73 If code 536 or code 521 are transmitted,
mcorrect practices were adopted during the
routines. Repeat the Made 2 test procedure.
74 Code 117 will be transmitted if no faults
are detected. When the black dot ceases
flashing, this signifies the start of service-set
mode. The last fransmitted code will remain
displayed on the FCR screen, which should
ordinarily be code 111.
Service-set mode
75 When the ECM enters service-set moede,
the idle speed is de-regulated and set at the
hase idle value {usually slightly higher than
normal idle). No adjustmants are possible,
although the idle speed can be checked
against specifications. If the measured values
are incorrect, this suggests a systemn or ECM
fault.
76 On engines with sequential injection, fuily
depressing the accelerator pedal during the 2
minutes service-set mode will set the ECM
into cylinder balance test mada. Each injector
15 switched off in turn for a predetermined
moment. The ECU checks for a calibrated fall
in rpm, and will set a fault code if there
appears to be a problem. After 2 minutes, the
engine rpm will rise briefly and then settle at
normal idle speed. This signifies the end of the
service-set moue.
Wiggle test mode
77 The ECM wili now enter “wiggle test”
mode.
78 Al

suspect components, wires and

Fault code tables

connections should now be gently tapped or
wiggled. If the ECM detects a fault during this
process, it will be stored in keep-alive
memory {KAM). Note: Some FCRs will beep
or an LED will flash to indicate the occurrence
of a fault or a bad connection during this
procedure. Repeat the Mode 1 test to retrieve
fault codes stored in KAM after being
detected during the wiggle test.

79 Rectify all faults in the exact order of
tranamission. Repeat the Mode 1 test until
hard fault codes are no longer generated.
Note: /n order to avoid an erfoneous self-
diagnosis test, it is good practice to switch off
the ignition and wait 10 seconds befare
initiating another Mode 1 test, or before
commencing a Mode 2 test.

80 Switch off the FCR and awitch off the
ignition to end fault code retrieval. Remove
the FCR from the vehicie 5D connector.

Ford EECV

81 Cornect an FCR to the SD connector, and
use the FCR for the follewing purposes, in
strict  compliance  with tha FCR
manufacturer's instructions:

a} Displaying system faults.

b} Clearning system faults.

c} Testing actuators,

o) Dispiaying Datastream.
82 Faults must always be cleared after
component testing, or after repairs involving
the removal or replacement of an EMS
companent.

Ford Probe and Maverick

83 Connect an FCA to the 8D connector, and
use the FCR for the following purposes, in
strict compliance with the FCR
manufacturar’s instructions:

a} Retrieving fault codes.

b) Clearing fault codes.

¢) Testing swilch inputs to ECM.
84 Codes must always be cleared after

component testing, or after repairs invaling
the removal or replacement of an EM:
component.

8 Guide to test procadures

1 Use an FCH ta interrogate the ECM for faut
codes, or manually gather codes as described
in Sections 5or 7.

Codes stored

2 If one or more fault codes are gatherad,
rofer 10 the fault code tabies at the end of this
Chapter 1o determine their meaning.

3 If several codes are gathered, look tora
commoen factor such as a defective earth
return or supply.

4 Refer to the component test proceduresin
Chapter 4, where you will find a means o
testing the majority of components and
circuits found in the modem EMS.

5 Once ihe fault has been repaired, clear e
codes and run the engme under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more,
Hepeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information an
how to effectively test the EMS.

No codes stored

8 Where a running problem s experienced,
but no cades are stored, the fault is outside of
the parameters designed into the S0 system,
Refer to Chapter 3 for more information an
how to effectively test the EMS.

9 If 1he problem points to a specfic
component, refer ta the test procedures in
Chapter 4, where you will find a means of
testing the majorily of components and
circuits found in the modern EMS.

EEC IV “enhanced”, two-digit codes
{excapt 2.4/2.9 V6 catalyst and 1.8 CFi}

Command ceds. Cperator action required as follows:
Ignition on, engine off: wiggle test

Enginge running: load engine by “blipping” the thrattle The
engine speed must exceed 2500rpm
Mo faults found in the ECM. Proceed with normal diagnostic

Coolant temperature sensor (CTS) or CTS circuit

Air temperature sensor (ATS) or ATS circuit

Throttle pot sensor {TPS) or TPS circuit

Airflow sensor {AFS) or AFS circuit number two

Maniiold absolute pressure (MAP) sensor or MAP sensor

EEC IV “basic” (2.0 SOHC and 2.8 V6 engines)
Code Description Code Description
11 Mo faults found in the ECM. Procead with normal diagnostic 10
methods
12 Airflow sensor [AFS) or AFS circuit number one
12 Coolant temperature sensor (CTS) or CTS circuit 11
14 Air temperature sensor (ATS) or ATS circuit (in AFS) methods
15 Throttle pot sensor (TPS) or TPS circuit 13
22 Airflow sensar (AFS) number twoe or AFS circuit 14
23 Airflow sensar (AFS) or AFS circuit number one and number | 15
two 18
31 Wiring/module faukt 17
a2 wiring/module fault circuit
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DPescription

Low hattery voltage

Keep-alive memory (KAM) or KAM circuit, end and restart
SD test. if code repeats, make ECM circuit tests
Separator code. Separates “soft” (KAM) codes from “hard”™
codes [codes of a permanent nature)

Ignien, wregular signal

Aurflow sensor (AFS) or AFS circut number one, voltage foo
high

Cooiant temperature sensor {CTS) or CTS circuit, veltage
too hugh

Air temperature sensor (ATS} or ATS circuit

Throttle pot sensor (TPS) or TPS circuit, voltage too high
Airflow sensor (AFS) number two, voltage too high
wmanifold absolute pressure (MAF) sensor or MAP sensor
circuit, value too high

Onygen sensor (08} or 05 circuit

Omygen sensor ({08) 1 or OS circuit (2.0 DOHC 16V only),
rich mixiure or farled sensor

Oxygen sensar {O5) 2 or OS circuit (2.0 DOHC 16V only),
rich mixture or failed sensor

Marker code, identifies ECM for §-cylinder engines
Electronic control module (ECM) or ECM circuit ROM/BAM
failure

Airflow sensor (AFS) or AFS circuit number two, voltage too
low

Coolant temperature sensor (CTS) or CTS circuit, voltage
too low

Air temperature sensor (875} or ATS circuit

Throttle pot sensor (TPS) ar TPS circuit, voltage oo low
Airflow senseor {(AFS) or AFS circuit number two, voltage too
low

Manifold absolute pressure (MAP) sensor or MAP sensor
circuld, value too low

Oxygen sensor ({0S) 1 or O8 circwt (2.0 DGHC 18V onlyi,
lean mixture or failed sensor

Oxygen sensor (OS5} 2 (2.0 DOHGC 16V only), lean mixture or
failed sensor

Manifold absolute pressure (MAF) sensor or MAP sensor
circun

Thrattle pot sensor (TPS} or TPS circuit

“Biip” test not performed or late response to message
Vehicle speed sensor (VSS8) or V58S circuit

Idte speed control valve {ISCY) or ISCV circuit tailure, max
rpm not achieved

idle speed control valve {ISCGV) or ISCV circuit failure, min
rem not achieved

Idle speed control valve (ISCVY) or ISCV circuit

European electronic contral module (ECM} fitted

Air conditipning (AC) “on”, turn A/C off and repeat SD test
Automatic fransmission: Vehicle in “D” during SD test -
select "N" or “P" and repeat 50 test

Octane adjust {OA) wire number gne earthed. Disconnect
service adjust wire and repeat SD test

Octane adjust (OA) wire number two earthed. Disconnect
service adjust wires and repeat SD test

idle speed adjust wire earthed. Disconnect service adjust
wire and repeat S0 test

Throttle moved during seif-diagnosis (SD) test (prior to code
10}, repeat S0 test

Phasing of profile ignition pick-up. (PIP) and spark advance
word [SAW)

CO pot or CO pot circuit, outside tast kmits

Start of service-set mode

lLoss of power - cylinder 1

Loss of power - cylinder 2

Loas of power - cylinder 3

Lass of power - cylinder 4

91

Description

Brake on/off switch

Kickdown switch or circuit

Fual temperature switch (FTS} or FTS circuit

Turba boost pressure solencid valve {(BPSV) or BPSY circuit
Turbe boost pressure solenoid valve {BPSV) or BPSV circuit
End of service-set mode

Wastegate control solenoid (WCS) (1.6 CWH Turbo only) or
WCS circuit

Carbon filtar solencid valye (CFSV) ar CFSV circuit

3/4 shift solenoid

Clutch converter lock-up sclencid

Brake “on” indicated

Kickdown indicated

Power steering pressurs switch (PSPS), PSPS not activated
during SO procedure. Check if PSPS fitted, if so repeat 8D
procedure

Oxygen sensor {08} or OS circuit, connections
interchanged (2.0 16V DOHG engine)

EEC IV “enhanced”, two-digit codes
{2.4/2.9 V6 catalyst and 1.8 CFi)

Code
10
10
11

12
12

13

33
34

35
36
37
38

39

Dascription

Command code/separator code for KAM

Onperator action requirad as follows:

Engine running: Load engine by “blipping” the throttle. The
engine spesd must exceed 2500 rpm

No faults found in the ECM. Proceed with normal diagnostic
methods (system pass}

Idle speed control valve ISCV) or ISCV circuit

Idle speed stepper molor {ISSM) or ISEM circuit, idle
contacts {1.8 CFi}

dle speed control valve (ISCV) or ISCV circuit

idle speed stepper motor (ISSM) or ISSM circuit, «dis
contacts (1.8 CFi)

Erratic prefile ignition pick-up (PIP) signal or circuit
Keep-alive memory (KAM}/read only memory (ROM)
{module failure) or K&M/ROM circuit

Engine test spaad too low

idle spead stepper motor (ISSM) or ISSM circuit, idle
contacts {1.8 CFi)

Ignition module operation (IDM) or IDM circuit

Voitage supply to module

4-cylinder identification mode {1.8 CFi)

Coolant temperature sensar (CTS) or CTS circut

Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

Throttle pot sensor (TPS) or TPS circuit

Air temperature sensor (ATS) ar ATS circuit

Knock sensor (KS) or KS circuit

Cruise control delayad

Cruise control - speed too advanced

Vehicle speed sensor (V3S5) or VS5 circuit

Marker cade - identifies ECM for B-cylinder engines
Electranic pressure transducer {EPT) or EPT circuit, voltage
too low

Electronic pressure transducer (EPT) or EPT circuit, outside
specification

Mo exhaust gas recirculation (EGR)

Electronic pressure transducer (EPT) or EPT circunt, outside
specification

Elactronic pressure transducer (EPT) or EPT circuit, voltage
100 high

No increase in engine test speed

Decrease in engine test speed

Idle speed stepper motor (ISSM) or ISSM circuit, idle
contacts (1.8 CFi)

Torque converter lock-up clutch

12
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Code
40
41
42
43

45

68
69
70
71

72

Description

Unused

Heated exhaust gas oxygen (HEGO) sensor 1 (cylinders
1,2,3} or HEGOQ senscr circult, lean mixture

Heated exhaust gas oxygen (HEGO) sensor 1 {cylinders
1,2 ,3) or HEGO sensor gircuiy, rich mixture

Idie speed stepper motor {ISSM) or ISSM circuit, idle
contacts

idle speed stepper motor (ISSM) or ISSM circuit, idls
contacts (1.8 CFi)

Unused

Cruise control switch operation or circuit

Cruise control switch sticking or circuit

Cruise control signal or circuit

Unused

Coolant temperature sensor (CTS) or CTS circuit, voltage
too high

Power steering pressura switch {PSPS) or PSPS circuit
Threttle pet sensor (TPS) ar TPS circuit, voltage too high
Alr temperature sensor {ATS) or ATS circuit

Unusext

Unused

Octane adjust (OA)) - service loom connector

Injection delayed through service adjust facility

Idie adjust - service loom cannector

Unused

Coolant termperature sensor {CTS) or CTS circuit, voltags
100 low

Automatic transmission (AT) shift solenoid 4/3, closad
Throttle pat sensor (TPS) or TPS circuit, voltage too low
Adr temperature sensor (ATS) or ATS circuit, voltage too low
Unused

Unused

Air conditioning (A/C} swilched on, or automatic
transmigsion in “D”

Idle spead stepper motor (ISSM) or ISSM circuit, idle
contacts {1.8 GFi)

Shift valve for 3/2 gear apen

Unusad

Idie speed stepper motor {ISSM) or ISSM circuit, idie
contacts (1.8 CFi}

Manifold absalute pressure (MAP) sensor or MAP sensor
circuit

Throttle pot sansor (TPS), no reaction to test

Brake light switch circuit open

Brake light switch short-circuit

Unused

Late response to “blip throttie” command code

Unused

Unused

Unused

Manifold absolute pressure {MAF) senscr or MAP sensor
cirguit (Transit VB)

Secondary air feed valve or circurt (secondary combustion}
Heavy duty fan switch

Electronic vacuum reguiator (EVR] systemn or EVR circuit
Exhaust gas racirculation (EGR) valve or EGR circuit (1,8 CFi)
Carbon filter solenoid valve {CFSV) or CFSV circuit
Unused

Electric fusl pump

Electric fan - if fitted

Solenoid torque converter lock-up clutch

Unused

Heated exhaust gas oxygen (HEGC) sensor 2 (cylinders
4,5,6) or HEGQ sensor circuit, laan mixture

Heated exhaust gas oxygen {HEGQ) sensor 2 (cylinders
4,5,6) or HEGO sensor, rich mixture

Idle spaad steppar motor {|SSM) or ISSM circuit, idie
contacts {1.8 CFi)

Throttle pot sensor (TPS) or TPS circuit

Cade
o8
98

28

98
49

EEC IV “enhanced”, three-digit codes

Code
010

117
118

12t
122
123
124
125
129

136
137
139
144
157
158
159
167

17
172

174
175
176
177
178
179
181
182
183
184
185
186
187
188
189
191

192

Description

Air charge temperature (ACT} sensor or ACT sensar circuit
Engine coolant temperature {ECT) sensor or ECT sensor
circuit

Manifold absolute pressure {MAP) sensar or MAP senser
circuil

Throtte pot sensar {TPS) or TPS circuit

Throttle pot sensor {TPS) or TPS gircuit

Description

Separator/command code. Momentarily press accelerator
fully

Command code. Momentarily press brake pedal fully
Cylinder 1 low

Cyiinder 2 low

Cylinder 3 low

Cylinder 4 low

Cylinder 5 low

Cylinder & low

Cylinder 7 low

Cylinder 8 low

Pass cylinder balance test

All systarms ok {system pass}

Air temperature sensor (ATS) ar ATS circuit

Air tamperature sensor [ATS) or ATS circuit

Air lemperature sensor {ATS) or ATS circuit

Coclant temperature senscr (CT8) or CTS circuit, normal
operating temperature not reached

Coolant temperature sensor (CTS) or CTS circuit, narmal
operating termperature not reached

Coolant temperature sensor {CTS) or CTS circuit, normal
operating temperature net reached

Throtlle pot sensor (TPS) or TPS circuit

Throttle pot sensor (TPS) or TPS circuit

Throttle pot sensor (TPS) or TPS circuit

Throttle pot senser {TPS) or TPS circuit

Throttle pot sensor (TPS) or TPS circuit

Mass airflow (MAF) sensor or MAF sanser circuit. No
change in MAF sensor signal. Repeat SD procedure whiist
depressing throttle during SD test

Oxygen sensor (OS) or OS circuil

Oxygen sensor {OS) or OS circuit

Oxygen sensor (O3) or OS5 circuit

Oxygen sensor (OS) or OF circuit

Mass airflow (MAF) sensor or MAF circuit

Mass airflow (MAF} sensor or MAF circuit

Mass airflow (MAF) sensor or MAF cirguit

Throttle pot sensor (TPS) or TPS circuil, no changs in TPS
whilst depressing throttle during ST test. Repesat SD procedure
Oxygen sensor (O8) ar OS5 circuit

Oxygen sensor {OS) or 08 circuit, mixture too lean

Oxygen sensor {05} or OS5 circuit, mixture too rich

Oxygen sensor (05} or OS circuit

Oxygen sensor (OS) or OS circuit

Oxygen sensor (OS) or OS circuit

Oxygen sensor {0OS) or QS circuit

Oxygen sensor (05} aor OS circuit

Fusl system or fuel systemn circuit, mixiure too lean

Fuel system or fuel systern circuit, mixture too rich

Idle mixturs too fean

Idle mixiure too rich

Mass airflow (MAF) sensor or MAF sensor circuit

Mass airflow {MAF) sansor or MAF sensor cirguit

injactor or injector circuit, opening time (pulse width too long)
injector or injector circuit, opening time {pulse width too short)
Qxygen sensor {OS5) or O8 circuit, voltage too low

Onygen sensor (OS), voltage too high

Idle mixture too lean

Idle mixture too lean

G NI

N
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Code
194
165
m
b bd
"3
N4
215

216
n7

218
222
226

229
il

232
PXX

234
235
2%
237
238

239
b4

243
n
312
33
214
Ha
316
326

412
413
414

Description

Oxygen sensor {08) or OS circuit

Caygen sensor {0S) or S circuit

Profile igniticn pick-up {PIP} signal or circuit

Tachemeter circuit

Spark advance word (SAW) signal or SAW circuit

Cylinder identification (CID) sensor or CID sensor circuit
Elsctronic distributorless ignition system (EDIS} ignition coil
or circuit

Electronic distributoress ignition system (EDIS] ignition coil
or cir¢uit

Electronic distributorless ignition system (EDIS) ignition coil
OF Circui{

Tachometer circuit

Tachometer circuit

Electronic distributoriess ignition system (ELIS) module or
circuit

Crark angle sengor (CAS) ar CAS circuit

Engine speed sensor or circuit (EEC V)

Elactronic distributorless ignition system {EDIS) ignition coil
winding 1 or circuit

Electronic distributorless ignition system (EDiS] ignition coil
winding 2 or circuit

Electronic distributorless ignition system (EDIS) ignition coil
winding 3 or circuit

Prirnary circuit of ignition coil

Electronic distributorless ignitian systern (EDIS) module or
circuit

Ignition coil or circuit

Igniticn cail or circuit

Ignitien coil or circuit

Ignition cail or circuit

Electronic distributorless igrition system (EDIS) module or
circuit

Profile ignition pick-up {PIP) or PIP circuit, PIP signal
present under cranking

Electronic contral module (ECM}, incorrect SD data. repeat
SD progedurs

Coil failure

Pulse air system or circuit faulty

Pulse air system or circuit faulty

Pulse air systemn or circuit fautty

Pulse air system or circuit faully

Pulse air system or circuit faulty

Pu'se air system or circuit faulty

Electronic pressure trensducer {EPT} or delta pressure
faedback electronic (OPFE) system or circuits

Electronic pressure transducer (EPT) or delta pressure
feedback electronic (DPFE) system or gircuits

Electronic vacuum regulator {EVR) or EVR circuit

Exhaust gas recirculation (EGR) or EGR circuit

Electronic vacuum reguiater (EVR) or EVR circuit

Electronic pressure transducer ([EPT) or EPT circuit

Delta pressure faedback electronic {(DPFE) system or DPFE
circuit (@lternative coda)

Exhaust pressure to high

Electranic pressure transducer (EPT), delta pressure
feadback slectronic {DPFE) system, or electronic vacuum
regulator (EVR) systemn or circuits

Coolant temperature sensor (CTS) or TS circuit

Coolant temperature sensor {CTS) or GTS circuit

Octane adjuster (OA) or OA circuit

Self-diagnosis tesl. Engine speed during test too low.
Check that no induction leaks are present, then repeat SD
praocedure

Seff-diagnosis test. Engine speed during test too high

Idle spead control valve {ISCV) or {SCV cirquit

idle speed control valve (1SCV} or 1ISCV circuit

Goade
415
416
452
511
512
513
519

b21

522
523
528
536

538
538

542
543
531
552
556
558
563

565
566
573
574
579
576
S77

612
612
614
815
621
822
624
625
628
629
634
635
636
637
6ag
639
645
645
645
645
649
681
652
653

658

538

Description

idia speed control valve (ISCV) or ISCV circuit

idle speed control valve (ISCV) or ISCV circuit

Vehicle speed sensor (VS5) or VSS circuit

Read only mamory (ROM) fault or ROM circuit

Keep-alive mamary ((AM) fault or KAM circuit

ECM reference voltage

Power steering pressure switch (PSPS) or PSPS circuit.
PSPS not activated during SO test. Chaeck if PSPS fitted, if
s0 try SD test again, then test PSPS circuit

Power steering pressure switch (PSPS) or PSPS circun.
PSPS not activated during SD test. Check if PSPS fitted, if
so try SO tast again, then test PEPS circuit

Drive/neutral switch or circuit

Drive/neutral switch or circuit

Clutch switch error or circuit

Brake on/off switch or circuit, switch not activated during
S0 test, Repeat SD procedure

Operator error during self-diagnosis test. Repeat SD
procedure

Air conditioning {A/C} on dunng SD test. Repeat SD
procedure

Fuel pump or fuel pump circuit 12
Fuel pump or fuel pump circuil

idle speed control valve (ISCV) or ISCV circuit

Pulse air circuit

Fuel pump or fuel pump circuit

Ejectronic vacuum regulator (EVR) or EVR circuit

High speed electronic drive fan or circuit

Electronic drive fan relay/circuit

Carbon filter solencid valve {CF5V) or CFSV circuit

3rd/4th gear solencid automatic transmission

Efactronic drive fan relay/circuit

High speed electronic drive fan or circuit

Fuel pump or fual pump circuit, or inertia switch or circuit
Kicktown switch or circuit. Carry ocut system test
Kickdown switch or circuit not activated during SD 1est.
Repeat SD procedure

2/3 switch failed - automatic transmission

4/3 switch failed - automatic fransmission

3/2 switch failed - autornatic tranamission

3/2 switch failad - automatic transmission

Shift splenoid 1 or gircuit failure

Shift solencid 2 or circult failure

EPC solenoid or circuit

EPC solenoid or circuit

MLUS (iock-up solencid, automatic transmission) or circuit
Torque converter lock-up clutch solnaid

Drive/neutral switch or circuit

Transmission temperature switch or circuit

Transmission temperature switch or circuit

Transmission temperature switch or circuit

Transmission temperatura switch or circuit

TSS or TSS circuit

13t gear faillure

2nd gear failure

3rd gear failure

4th gear failure

ETV or circuit {avtomatic transmigsion)

ETV or circuit {automatic transmission)

MLUS (lock-up solenoid - automatic transmission)
Transmission control switch not activated during S1 test.
Repeat SD procedure

Autoratic transmission performance/economy switch not
activated during SO test

Rectify codes fallowing 998 (see Section 7, paragraph 70).
Coolant temperature sensor (CTS}, Air temperature sensor
{ATS), airflow sensor {AFS) or throttle positlon sensor (TPS).
Repeat 5D procedure
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Ford EEC VY

Ford EEC V software does not generate fault codes. Any faults in the
system are displayed on the FCR screen without reference to a
specific code number. Fauls in one or more of the systern circuits or
components will cause a fault to be stored. Broadly speaking, the
circuits and components checked by EEC V are very similar to those
checked by EEC IV.

Ford Weber IAW
Code Description
11 TDC sensor or TOC sensor circuit
12 Distributor phase sansar or gircuit
12 Phasing speed/TDC to distributor senscr or circuit
21 Air temperature sensor (ATS) or ATS circuit
22 Alr temperature sensor (ATS) or ATS circuit
22 Knock sensor (KS) or KS circuit (alternative code)
23 Cootan temperature sensor (CT5) or CTS circuit
N Coolan temperature sensor (GCTS) or CTS circuit
a1 Heated exhaust gas oxygen (HEGO} sensor or HEGO
sensor circuit {alternative code)
3z Manifeld absolute pressure (MAP) sensor or MAP sensor
cireurt
a3 Manifcld absolute pressure (MAF) sensor or MAP sensar
circuit
33 Thirottle pot sensor (TPS) or TPS circuit {aternative code)

Ford Probe (Mazda EGi)
Code Description

o2 Crank angle sensar (CAS) or CAS circuit

03 Cylinder identification sensor {CID) or CID circuit
04 Crank angle sensor (CAS) or CAS circult

G5 Knock sensor {KS) or KS circuit

08 Airflow sensor (AFS) or AFS circuit

09 Coolant temperature sensor {CTS) or CTS circuit

Code
10
12
14
15

16
17

23

24

Description

Air temperature sensor (ATS) or ATS circuit

Thrattle pot sensor (TPS} or TPS circuit

Barometric pressure sensor {(BPS) or BPS circuit
Heated exhaust gas oxygen (HEGQO) sensor ar HEGO
sanser circuit

Exhaust gas recirculation (EGR) Valve or EGR circuit
Heated exhaust gas oxygen (HEGQ) sensor or HEGO
sensor circuit

Heated exhaust gas oxygen (HEGQO) sensor or HEGO
sensar circuit

Heated exhaust gas oxygen {HEGO) sensor or HEGO
Sensor circuit

Fusl pressure regulator control {FPRC) solenoid or FPRC
circuit

Carbon filter solenoid valve (CFSV) or CFSV circuit
Exhaust gas recirculation {(EGR} valve ar EGR circuit
Exhaust gas recirculation (EGR;) valve or EGR circuit

Idle speed control valve (ISCV) or ISCV circuit

Variable resanance induction system (VRIS) or VRIS circuit
Variable resonance induction system {MRIS) or VRIS circuit
Low cooling fan relay or circuit

Ford Maverick (Nissan ECCS)

Code
11
12
13
21
a3
41
42
43
54

85

Description

RPM sansor

Mass airflow (MAF) senscr circuit

Ccoolant \emperature sensor (CTS) or CTS circuit
Ignition signal or circuit

Knock sensor (KS) ar K3 circuit

Air temperature sensor (ATS) or ATS circuit

Fuel temperature sensor (FT3) or FTS circuit

Throttie pot sensor (TPS) or TPS circuit
Automatic transmission (AT}, signal lost

MNo faults tound

I e Y e S LY
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{ Index of vehicles
Model Engine code Year System
Accord 1,80 F18A3 1895 to 1997 Honda PGM-Fi
hecord EFi A4 SCOHC A2 1985 to 1989 Henda PGM-Fi
Accord 2.0i-16 A2 DOHC 16V B20 1987 to 1989 Honda PGM-Fi
Accord 2.0i SOHC 16V & cat F20A4 1989 to 1992 Henda PGM-Fi

% Accord 2.0i F20A8 SOHC & cat F2DA5 1992 to 1996 Honda PGM-Fi
hecord 2.0i Coupe SOHC cat F20A7 1992 tc 1996 Honda PGM-Fi
Aocord 2.21 SOHC 18V cat F22A3/A7/AB 1989 to 1996 Honda PGM-Fi
Accord 2.2 F22722 1996 to 1997 Honda PGM-Fi
Accord 2.3i DOHC 18V cat H23A2 1993 to 1996 Honda PGM-Fi
Aerodeck EFi A4 SOHC A20 1985 to 1989 Honda PGM-Fi
Aerodeck 2.2i SOHC 16V cat F22A3/AT/AB 1989 to 1996 Honda PGM-Fi
Ballade EXi SOHC 3w EW3 1986 to 1989 Honda PGM-Fi
Civic CRX EW3 1984 to 1987 Honda PGM-Fi
Civic GT EW3 1984 to 1987 Honda PGM-Fi
Civic 1.4i 5-door D14A2 1995 to 1997 Honda PGM-Fi
Givic 1.4i 3-door D14A4 1996 to 1997 Honda PGM-Fi
Givic 1.5 VEI SOHC 16V VTEC cat D152 1991 to 1995 Honda PGM-Fi

§ Civic 1.5 LSi SOHC 18V D15B2 1991 to 1995 Honda PGM-Fi

. Civic Coupa SOHC 16V cat D15B2 1991 to 1995 Honda PGM-Fi
Civic 1.5i VTEC-E SOHC 168V Di5Z3 1995 to 1997 Honda PGM-Fi
Civic 1.5i 3- & 4-door D15Z26 1996 to 1997 Honda PGM-Fi
Givic 1.8i-16 DOHC 18V D18A2 1987 t0 1992 Honda PGM-Fi
CRX 1.8i-16 DOHC 16V D16A2 1987 to 1982 Honda PGM-Fi

b Civic 1.6 VT DOHC 18V VTEC cat B16A1 1890 to 1991 Honda PGM-Fi
CRX 1.8 VT DOHC 16V VTEC cat B16A1 1890 to 193 Honda PGM-Fi
Civic 1.6 ESI SCHC 16Y VTEC cat D16Z6 1991 to 1997 Honda PGM-Fi
CRX 1.6 ESi SCHC 16Y VTEC cat D16Z6 1991 to 1996 Honda PGM-Fi
Civic 1.6 VTi DOHC 16V VTEC cat B16A2 1891 to 1995 Honda PGM-Fi
CRX 1.6 VTi BOHC 16V VTEC cat B16A2 1991 to 1995 Handa PGM-Fi
Civic 1.6i BOHC 16V D16Y3 1995 to 1997 Handa PGM-Fi
Cwic 1.6i VTEC SCHC 16V D16Y2 1995 to 1997 Handa PGM-Fi
Civic 1.6i Coupe DigY7 1996 to 1997 Honda PGM-Fi
Civic 1.6i VTEC Coupe D18Y8 1996 to 1997 Honda PGM-Fi
Concerto 1.5i SOHC 16V cat D15B2 1891 to 1995 Honda PGM-Fi
Concerto 1.6 DOHC 16V D16AD 1989 to 1991 Honda PGM-Fi
Concerto 1.6 DOHC 16V auto D16Z4 1989 to 199 Honda PGM-Fi
Concerto 1.6i SOHC 16V cat D16z2 1992 to 1995 Honda PGM-Fi
Concerto 1.6i DOHC 16V cat D16AB 1992 to 1995 Honda PGM-Fi
Integra EX 16 A2 DOHC 16V D16 1986 to 1990 Honda PGM-Fi
Legend C25A2 1986 to 1988 Honda PGM-Fi
Legend 2.7 and Coupe SOHC C27A2 1988 to 1931 Honda PGM-Fi
Legend 2.7 SCHC cat C27A1 1990 to 1991 Honda PGM-Fi
Legend 3.2 SOHC 24V cat C32A2 1992 to 1997 Honda PGM-Fi

13
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Model

NSX DOHC 24V VTEC cat
Prelude Fi

Prelude 4WS 2.0i-16 DOHC 16V
Prelude 4WS 2.0i-16 DOHGC cat
Prelude 2.0i 16V SOHC cat
Pralude 2.2 VTEC DOHC 18V
Prelude 2.3i 16V DOHGC 16V cat
Shuttle 1.6i &WD SOHC 168V
Shuttie 2.2i

Self-Diagnosis

Engine code Year

C30A 1991 to 1997
Bz20A1 1485 to 1987
BZDAT 1987 to 1992
B20AS 1947 to 1992
FZ20A4 1852 to 1997
H22A2 1994 10 1997
H23A2 1992 to 19397
D16A7 1988 1o 1990
F22B8 1995 to 1997

System

Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Handa PGM-Fi
Honda PGM-Fi

1 Introduction

The engine management system fitted to
Honda wsehicles is Honda PGM-Fi, which
contrals tha primary ignition, fuel injection and
idle functions from within the same control
madule.

Self-Diagnosis {SD) function

The ECM has a self-test capability that
continually examines the signals from certain
angine sensors and actuators, and then
compares each signal to a table of
programmed values. If the diagnostic software
determines that a fault is present, thea ECM
storas one or more fault codes. Codes will not
be stored about cormponents for which a code
is not available, or for conditions not covered
by the diagnostic scoftware. In models
manufactured before 1992, the control madule
generates 2-digit fault codes for display on an
LED set into the ECM casing. In models
manufactured after 1892, the condrol module
generates 2-digit fault codes for display on an
SD waming light on the 1acia panel. Fault code
retrieval by FCR is not possible on vehicles
equipped with Honda PGM-Fi.

Limited operating strategy (LOS}

Honda systemns featured in this Chapter
utilise LOS (a function that is commeonly called
the "limp-home mode”). Once certain faults

vt KG
. TB20-PL2-B1 2,

13.1 Location of LED set into the ECM
{either just a red, or a red and a yellow)

have been identified (not all fauits will initiate
LOS), the ECM will implement LOS and refer
io a programmed default value rather than the
sensor signal. This enables the vehicle to be
salely driven to a workshop/garage for repair
or lesting. Once the fault has cleared, the
ECM will revert to normal operation.”

Adaptive or learning capability

Henda systems also utilise an adaptive
function thal will modify the basic
programmed values for most effective
operation during normal running, and with due
regard fo angine wear.

Self-Diagnosis (SD) warning light

Generally, the majority of Honda modsls
before 1992 were equipped with an SD
warning light located within the instrument
panel and a red LED mounted on the ECM
(see illustration 13.1). The Legend 2.5i and
2.7i were fitted with both a red and a yellow
LED, the yellow LED being for om adjustment
anly {these models were not fitted with a S0
connector). Once the ignition has been
switched on, the 8D light illuminates as a bulb
chack, and after a few seconds extinguishes.
If the SD warning light comes on at any time
whan the engine is running, this indicates that
a fault in the system has been identified. The
LED maunied in the ECM will flash ta display
a fault code. while the SD warning light will
remain iflummnated without flashing. When the
ignition is switched of, both the SO warning
light and LED will exlinguish. When the
ignition is switched on again, ithe SD warning
light will only illuminale i1 the jault is still
present and 1he LED will resume flashing the
fault code. This coda will be stored in memory
until cleared by following the procedure
described later.

From approximately 1992 onwards, the
majority of Honda vehicles are equipped with
an 8D connector and SD warning light, while
the LED(s} mounted on the ECM are no longer
fitted. Once the ignition has been turned on,
the SO light iHuminates as a bulb check, and
after a few seconds extinguishes. If the SD
warning light comes on at any time when the

enging is running, this indicates that a fault in
the system has been identified. If a fault 15
indicated, bridging the terminals in the SO
connector triggers the SD procedure as
described later.

2 Self-Diagnosis connector
location

Note: ! is not always possible to pinpoint the
changeover date from LED to 8D connector in
the Honda range. However, if the ECM is
equipped with an LED and a S0 connector is
not fitted, the vehicle belongs to the first
group. The vehicle belongs to the second
group if the vehicle is equipped with a SD
connector and an LED is not fitted to the ECM.

Models up to 1992

The ECM is either located under the driver's
seal of fited to the passenger’s side footwsll,
under the carpet and under a metal cover
[see illustration 13.2). Self-diagnosis is
conducted by observing the behaviour of an
LED, which is mounted in the ECM. An SD
connector is not titted to these vehicles.

Models after 1992

The SD connector is located under the facia
on the passenger’s side {see illustration
13.3). An LED is not fitted to the ECM on
these vehictes.

13.2 ECM located under the passenger’s
side carpet, undar a metal cover

A Metal cover B Hole to view LED

L
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13.3 Honda SD connector {1992 onwards)

A location of 8D
connector

3 Retrieving fault codes
;- without a fault code reader - -
. (FCR) - flash codes

Note: During the course of certain lest
procedures, it is possible for additional fault
todes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis. All codes musl be
cleared once lesting is complete.

Honda models before 1952
{LED on ECM)}

Note: Record the fault codes from the red
LED only. The yeflow LED, where fitted, is for
mm adjustment checks only.
1 Switch on the igniticn.
2 Observe the red LED mounied in the ECM
tasing (refer to iHustration 13.1):
a) The flashes are transmitted as a straight
count - eg. 15 flashes indicates code 15.
b The LED will pause for lwo seconds
between codes before transmitting the
hext code.
¢/ When alf codes have been lransmitted,
the LED will pause for two seconds and
then repeat the sequence.
3 Count the number of Tlashes, and record
gach code as it is franasmitted. Rafer to the
table at the end of the Chapter to detarmine
the meaning of the faull code.
4 If the number of flashes indicates a nurmber
for which there is no code, the ECM is
suspect. Recheck saveral times, and then
check the earth and supply voltages to the
ECM befare fitting a replacement.
§ When the ignition is switched off, the LED
will extinguish. Howevaer, the LED will resume
flashing once the ignition has been switched
on again.
& If the fauli(s) have been corracted, tha LED
will continue to flash until the ECM memory is
cieared. The method is detailed below.

8 Terminals in SD
connector bridged

Honda models after 1992
{SD connector)
7 Switch on the ignition.
8 Use a jumper tead to bridge the two
terminals in the SD connector.
Warning: A 3-pin “service
check” connector is positioned
adjacent to the SD connector in
some models. This connector
must not be bridged in an attempt to
retrieve fault codes.
5 The codes are displayed on the SD warning
light in the instrument panel. The flashing of
ihs light indicates 1he Z-digit fault codes as
follows:

a) The two digits are indicated by two serfes
of flashes.

b) The first series of flashes indicates the
muitiples of ten. the second series of
flashes indicates the single units.

c) 2-second flashes separated by short
intervals indicates fault codes in tens, 1-
second flashes separated by short
intervals indicates faull codes in units.

d) A short pause separates the transmission
of each individual code.

8) Code number *127 is indicated by one 2-
sacond flash folfowed by a short pause,
then twp flashes of 1 second separated
by short pauses.

) Cada number “8" is indicated by eight 1-
second flashes.

10 Count the number of flashes, and record
each code as it is transmitted. Refer to the
table at the end of the Chapter to determine
the meaning of the fault cade.

11 If the number of flashes indicales a
number far which thare is ng cade, the ECM is
suspect. Recheck the code output several
times, and then check the earth and supply
voltages before fitting a replacement ECM,

12 After the first code is transmitted, the
warning light will pause and then transmit the
next code.

13.4 Fusebox located in the engine compartment
Location of back-up fuse

i3 When all codes have been transmitted, 13

the warning light will pause and then repeat
the sequence.

14 Turn off the ignition and remove the
jumper lead to end fault code retrieval.

4CIeaﬁngfaultoodosMﬂmut
. aiault code reader (FCR)

Preferred method

1 Remaoving a fuse from the fusebox for more
than 10 seconds will clear the fault codes. The
appropriate fuse is given below.

Accord 2.0i (1990-on) 2.2i, 2.3i,
Prelude 2.0i, 2.2i, 2.3i, Civic and CRX

2 Remove the {ECM) back-up fuse (7.5 amp}
(see Hustration 13.4).

Civic DX, Bali, Ballade, Integra,
Concerto, Accord 2.0i (1986-89)

3 Remove the hazard fuse (sewe illustration
13.5).

F 12
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FUSE
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13.5 Fusebox located in the engine
compartment

Location of hazard fuse
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13.6 Fusebox located in the engine
compartmenl

Location of aftemator fuse

Legend 2.5i and 2.7i

Afternative method

5 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 2 minutes.

6 Re-connect the battery negative terminal.
Note: The firsf drawback to this method is that
battery disconnection will re-initialise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and driving at various engine
speeds for approximately 20 to 30 minutes.
The engine should also be allowsd fo idle for
approximately 10 minutes. The second
drawback {s that the radic security codes,
clock setting and other stored values will be
initiatised, and these must be re-entered once
the battery has been reconnected. Where
possible, codes showld be cleared by
remaving the correct fuse.

‘5 Self-Diagriosis with a fault
code reader (FCR)

Serial communication facilities are not
provided in vehicles equipped with Honda
PGM-Fi, and it is therefore not pessibie to
retrieve fault codes with the aid of an FCR.

6 Guide to test procedures

Codes stored

2 If one or more fault codes are gathersd,
refer to the fault code table at the end of tis
Chapter to determine therr meaning.

3 If several codes are gathered, lock fors |

common factor such as a defective ean
return or supply.

4 Refer 1o the component test procedures iy I'.

Chapter 4, where you will find a means o
testing the majority of components ang
circuits found in the modern EMS.

5 Once the fault has been repaired, clearthe
codes and run the engine under variou
conditions to determine If the problem has
cleared.

8 Check the ECM for fault codes once mor,
Repeat the above procedures where cods
are still being stored.

7 Refer to Chapter 3 for more information o
how to effectively test the EMS.

No codes stored

8 Where a running problem 15 experienced,
but no codes are stored, the fault is outside of
the pararmeters designed into the SD system.
Refer to Chapter 3 for more information an
how to effectively test the engine
management system.

9 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of

4 Remove the altenator fuse (se8 ¢ manually gather codes as described in  testing the majority of components and

fllustration 13.8). Section 3. circuits found in the modern EMS.,

Honda PGM-Fi Code Description

Code Description 14 Idie speed control valve (1ISCV} or ISCV circuit

0 Electronic contral module {(ECM) or ECM circuit j]g Ié:;nitligr_\ ottJtput sfigr;alll iect ircuit (D15B2 ,

1 Cxygen sensor {OS) or OF circuit (except D16A% enging} 17 V:ﬁié?e{escnggrs::sg:lgfsg) {::;Irrc\::lés( circut engine)

3 Manifold absoclute pressure (MAP) sensar or MAP sensor 18 Ignition timing
circuit ; - ;

5 Manifold absclute pressure (MAP) sensor or MAP sensor ;g 2;’:;?;?2 ltor:gsg::é? cr:r l(c:EchDiilgrchgcst;?:ﬁn0|d valve A/B
cirGurt o 21 Speol sclenaid valve or spool solenoid circuit

4 Crank angie sensor (CAS) or CAS circuit _ 20 Valve timing il pressure switch

6 Coolant temperature sensor (CTS) or CTS circuit 30 Automatic transmission fuel injection signal A

7 Throttle pot sensor {TPS) or TPS circuit 31 Automatic transmission fuel injection signal B

8 Top dead centre (TDC) position sensor or TDC sensor 4 Oxygen sensor (OS) heater or OS circuit (D1626, D1627,
circuit . _ B16A2 engine}

8 No. 1 cylinder position (CID sensor) 41 Linear firflow (LAF) sensor heater or LAF sensor circuit

10 Air temperature sensor {ATS) or ATS circuit (D15Z1 engine)

11 CO pot or CO pot circuit 43 Fuel supply system or circuit (D1626, D16Z27, B16Z2 engine)

12 Exhaust gas recirculation (EGR} system or EGR circuit 48 Linear airflow {LAF) sensor or LAF sensor circuit (01521

13 Atmospheric pressure sansor (APS) or APS circuit engine

e AR DT L
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dex of vehicles Retrieving codes without a tault code reader (FCR} -
Self-Diagnosis flashcodes .. ... o e 3
Clearing fault codes without a fault code reader (FCRY .. ... . ... .. 4 Sel-Diagnosis conmestorlacation . ....... ... ... ... ... 2
Guidetotest procedures . ... ... ..o oo 6 Self-Diagnosis with afault codereader (FCR) ........... .. .. ... 5

Imfroduction ... ... e 1 Fault code tables
index of vehicles
Model Engine code Year System
Accent 1.3i SOHC - 19985 to 1997 Hyundai MPi
Accent 1.5 SOHC - 1995 to 1997 Hyundai MFi
Coupe 1.6 DOHC 18V G4GR 1996 to 1997 Hyundai MPi
Coupe 1.8 DOHC 16V G4GM 1896 to 1927 Hyundai MPi
Coupe 2.0 DOHC 16 G4GF 1996 to 1997 Hyundal MPi
Lantra 1.5i SOHG cat 4G15/G4d 1993 to 1995 Hyundai MPi
Lantra 1.6i DOHC cat 4G61 1991 to 1995 Hyundai MPi
tantrg 1.6 DOHC 16V G4GR 1396 tg 1997 Hyundai MFi
Lantra 1.8i DOHC cat 4GET7 1992 to 1995 Hyundai MPi
Lantra 1.8 DOHC 16Y G4GM 1996 to 1997 Hyundai MPi
Pony X2 1.5i SOHC cat 4G15/G4J 1990 to 1994 Hyundai MPi
§ Coupe 1.5 SOHC cat 4G15/G4) 1990 to 1992 Hyundai MPi
$ Coupe 1.5i SOHT Alpha 1992 to 1886 Basch Motronic M2.10.1
5 Coupe 1.31 turbo SOHG Alpha 1992 to 1996 Bosch Motronic M2.7
Sonala 1.8 SOHC 4562 1989 to 1592 Hyundai MPi
Sonata 2.0 SOHC 4G63 1989 to 1992 Hyundai MPi
Sonata 2.0 16V DOHC - 1992 to 1997 Hyundai MPi
Sonata 2.4 SOHC 4G64 1989 to 1992 Hyundai MPi
Sonata 3.0i SOHC VB 1994 to 1987 Hyundai MPi
Self-Diagnosis
fault codes. Codes will not be stored about  sensor signal. This enabies the vehicle to be
1 Introduction components for which a code is not available,  safely driven to a worksnop/garage for repair

-

The engine management systems fitted to
Hyundai vehicles include Bosch Matronic
versions 2.7, 2.10.1 and Hyundai MPi, All
Hyundai engine management systems conirol
primary ignition, fuel injection and idle
functions from within the same ECM.
Seif-Diagnosis {SD) function

Each ECM has a self-tes! capability that
continually examines the signals from certain
engine sensors and actuators, and compares
sach signal 1o a table of programmed values.

If the dagrostic software determines that a
faull is present, the ECM stores cone or more

or for conditions not ceovered by the
diagnostic software.

In Hyundai MPi, the ECM generates 2-digit
fault codes for retrieval both by FCR and by
manual means as fiash codes. In Bosch
Motroniz M2.7 and M2.10.1, 4-digit flash
codes are generated for retrieval by manual
means, and 2 or 3-digit codes are generated
for retrieval by an FCR. Refer to the fault coede
lables at the end of this Chapier.

Limited operating strategy (LOS}

Hyundai systems featured in this Chapter
utilise LOS (a function that is commeonly called
the “limp-home mode”). Chee certain faults
have been identified {not all faults will initiate
LOS), the ECM will implement LOS and refer
to a programmed default value rather than the

or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability
Hyundai systems alsc utilise an adaplive
function that will modify the basic
programmed values for most effective
operation during normal running, and with due
regard 1o enging wear,
Self-Diagnosis (SD) warning light
Many Hyundai vehiclas are equipped with a
facia-mounted SD warning light located within
the instrument panel. If the light illuminates at
any time during a period ot engine running,
the ECM has diagnosed presence of a system
fault. The warning light can also be triggersd
{scme systemns) to transmit flash codes,

14
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SELF~DIAGNOSTIC

CONNECTOR

14.1 Location of SD connector in fusebox

2 sbw-ﬁimnmh connector
an ' ' : ) \"n T

All Hyundai modeis

The Hyundai SD connector is in the fusebox
on the driver's ieft or righl-hand (driver's) side
and under the facia (ses illustrations 14.1
and 14.2}. The SD connector is provided for
both flash code and FCR retrisval purposes.

3 Beuioving codes withouta
fault code reader (FCR) -
flagh codes '

Note: During the course of certain test
procedures, it is possible for additional fauit
codes lo be generated. Care must be laken

that any codes generated during fest routines
do not mislead diagnosis. All codes must be
cleared once testing is complete.

Hyundai MPi without SD
warning light (voltmeter method)

1 Attach an apalogue voltmeter between the
A and B terminals in the SD connector {see
illustration 14.2).

2 Switch on the ignition,

3 H the ECM has stored one or more fault
codes, the voltmeter nesedle will begin to
sweep between a higher and tower level. f no
codes are stared, the needle will remain level.
The voltmeter sweeps may be interpreted as
follows:

a) The first series of swings indicates the
muitiples of ten, the second serfes of
swings indicates the single units.

b} The voltmeter needie will mave for a
tonger period of deflection when

CONNECTOR

=

14.3 LED diode light attached to
SD connector terminals A and B

A Earth - terminal A
B 5D Terminal 8
C LED

DIAGNOSTIC

14.2 Analogue voltmeter attached to SD connector

terminals Aand B

transmitting codes in tens, and a shorter
spell of deflection for units. If no faults are
found, the meter will indicate reguiar
on/off pulses.
4 Count the number of sweeps in each series,
and record sach code as it is transmitted.
Refar 10 the tablas at the end of the Chapter
to determine the meaning of the fault code.
8 Turn off the ignition and remove the
voltmeter to end fault code retrigval.

Hyundai MPi
without SD warning light
(LED test light method)

& Attach an LED diode test light between the
A and B terminals in the SD connector {see
illustration 14.3}.

7 Switch on the ignition
8 After approximately 3 seconds, the codes
are displayed as 2-digit flash codes on the
LED as follows:

a} The two digits are indfcated by two serfes
of flashes.

b) The first series of flashes indjcates the
muttiples of ten, the second serfes of
flashes indicates the single units.

o) Tens are indicated by 1.5-second flashes
separated by 0.5-second pauses. Units
are indicated by 0.5-second flashes
separated by 0.5-second pauses.

d) A 2-second pause separales the tens
from the units.

e Code "42" is indicated by four 1.5-second
Rashes, & 2-second pauss, folfowed by
two Q.5-second flashes.

9 Count the number of flashes in each series,
and record each code as it is transmitted.
Rafer 1o the tables at the end of the Chapter
to determine the meaning of the fault code,
10 The codes will he displayed sequentially,
and repeated after a 3-second pause.
11 Transmission of eight on/off pulses of 0.5
seconds, repeated after a pause of 3
seconds, indicates that no faults are stored.
12 Turn off the igniticn and remove the test
light to end fault code retrieval.
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H2e720

14.4 Hyundai MPi: Jumgper lead attached
to SD connector terminals A and B

A Earlh 2 5D Terminal B
- terrminal A C Jumper lead
Hyundai MPi

with SD warning light

13 Switch on the ignition.

14 Use a jumper lead to bridge the A and B
ferminals in  the S0 connector [see
flustration 14.4).

16 Afler approximately 3 seconds, the cades
are displayed as 2-digit flash codes on the SD

| warning light in the same way as for a

separate LED (see paragraphs 81c 11 abovel.
16 Turn off the ignition and remove the
jumper lead to end fault code retrieval.

Bosch Motronic M2.7 and 2.10.1

Note: 4-digit flash codes retrieved manually
may be different to those codes displayed
with the aid of an FCR. Refer to the fault code
tables at the end of this Chapfer, in the
cofumn headed “Flash code”.

17 Switch on the ignitian.

18 Use a jumper lead to bridge the A and B

ferminals  in the 3D connector (see
ltpstration 14.5).
19 Remove the jumper l|ead after

approximately 2 to 3 seconds.
2 The warning light will begin to flash the 4-
digit tault codes as follows:

8 The four digits are indicated by four series
of flashes.

b} Tha first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and so on untif
alf 4 digits have been flashed.

¢) Each series consfsts of a number of 1- or
2-second flashes, separated by short
pauses (0.5 seconds). Each infeger {whote
nurnber) in the range 1 to 8 is represented
by a number of 1.5-second flashes.

dl A 2.5-second pause separates each
series of flashes.

e} The code number "1233" is indicated by a
1.5-gecond fash, a 0.5-second pause,
two 1.5-second flashes, a 0.5-second
pause, three 1.5-second flashes. a 0.5-
secand pause and three 1.5-second
fiashes. After a 2.5-second pause, the
code wilf be repeated.

21 Count the number of flashes in each
series, and record the code. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code.

22 The code will be constantly repeated until
the jumper lead is used to bridge the A and B
terminals in the 3D connector pnce more.
Rernove the jumper lead after approximately 2
to 3 seconds, and the next fault code will be
displayed.

23 Continue this procedure until all stored
codes have been displayed. End of code
transmission will be indicated on the SD
warning light by code “3333".

24 Turn off the ignition and remove the
jumnper lgad to end faull code retrieval.

4 Clearing fault codes without
a fault code reader {FCR)

Hyundai MPi

1 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 15 seconds.

2 Recannect the battery negative terminal.
Note: The first drawback fo this method is that
battery disconnection will re-initiafise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and driving at various engine speeds
for approximately 20 to 30 minutes. The engine
should afso be alfowed ta idie for approximately
10 minutes. The second drawback is that the
radio security codes, clock setting and other
stared values will be initialised. and these must
be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code cleaning.

Bosch Motronic 2.10.1 and M2.7
3 Retrieve codes from the ECM by the

14.5 Bosch Motranic: Jumper lead
attached to SD connector terminals Aand B

A Earth - B 50D Terminal B
terminal A C Jumper jead

methods described above until cade “3333" is
transmitted.

4 Use the jumper lead to bridge the A and B
terminals in the SD connector for 10 seconds,
and the codes will be cleared,

5. Seif-Diagnosis with a fault
' mmwgcm @

Note: During the course of certain test
procedures, it is pussible for additional faust
codes to be generated. Care must be laken
that any codes generated during test routines
do nat risfead diagnosis.

All Hyundai models

1 Connect an FCR to the 5D cannector, and
use the FCR for the following purposes, in
strict compliance with the FCR manufacturer's
instructions {see illustration 14.6):

i

14.6 FCR attached to SD
connector

A 5D connector

8 The slave battery provides

3111
m:H:
1113
3112

supply voltage for the FCR / !

M2g§722

14
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a) Reatrieving fault codes.

b) Clearing fauit codes.
2 The FCR may be able to dispiay both 4-
digit flash codes and/or 2-digit fault codes.
Refer to the fauit code tables at the end of this
Chapter, in the column headed "Flash code”
ar “FCA code™ as appropriate.

3 Codes must always be cleared after
compenent testing, or after repairs involving
the removal or replacement of an EMS
compenent.

1 Use an FCR to intarrogate the ECM for fault

codes, or manuaily gather codes as described
in Sections 3 or 5.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to detemine their meaning.

3 if several codes are gathered, lock for a
common factor such as a defective earth
retum or suppily.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modermn EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

& Check the ECM for fault codes once mn g
Repeat the above procedures where codsl
are still being stored. F
7 Refer to Chapter 3 for more information g
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced
but no codes are stored, the fault is outsided |§
the parameters designed into the SD system. §
Refer to Chapter 3 for more information on
how to effectively test the enginefg
management system. 1
9 If the problem points to a specifc]
component, refer to the test proceduresin
Chapter 4, where you will find a means o
testing the majority of components ani §
circuits found in the modern EMS,

F
Tre
Fault code tables Tie
Hyundal MPi Flash FCR Description -
g code code -
::::a;h;ode Description 3135 05 Carbon filter solenoid valve {CFSV) or CFSV cirout |
11 Oxygen sensor {OS) or OS circuit 3137 37 Battery voltage supply to electronic control
12 Airflow sensor (AFS) of circuit madule (ECM) or circuit -
13 Air temperature sensor (ATS) or ATS circuit 3145 45 Coolant temperature sensor (CTS) or CTS circuit A
14 Throttle position sensor (TPS) or circuit 3149 40 Air conditioning (A/C)
15 Motor position sensor 3152 226 Boost pressure signal or circuit (Motrenic 2.7)
21 Coolant temperature sensor (CTS) or CTS circuit 3152 - Manifold absolute pressure (MAP) sensor or MAP |
22 Crank angle sansor (CAS) or circuit sensor circuit (_
23 Cylinder number one top dead centre (TDC) sensor or 3153 53 Throtile pot senser (TPS) or TPS circuit .
TDC sensor circuit 3159 09 Crank angle sansor (CAS} or CAS circuit |
24 Vehicle speed sensor {VS83) or VSS circuit 3211 11 Knock sensar (KS) or KS circuit
25 Atmaospheric pressure sensor {APS) or APS circuit 3222 o8 Camshaft position sensor (CMP) or CMP circuit -
1 Injector or circuit 3224 202 Knock sensor (KS) or KS circuit (Motronic 2.10.1)
42 Fuel pump or circuit 3224 - Electronic control module (ECM) {Metranic 2.7)
43 No faults founa in the ECM. Proceed with normal 3232 - Camshaft position sensor (CMP) or CMP circuit
diagnostic methods 3232 229 Cylinder identification (CID) sensor or CID sensor
44 Ignition coil cireuit
59 Rear oxygen sensor (O8) or 08 circuit 3233 - Electranic control module (ECM) (Mctronic 2.7)
Bosch Motronic 2.7 and 2.10.1 3233 - Knock sensor (KS) or KS circuit
. 3234 34 Injector Number 2 or injector circuit
::::h Eg: Description 3235 35 Injector Number 4 or injsctor circuit
112: 36 ° Electronic control module (ECM) or ECM circuit | o201 141 Elactronic control module (ECM) or ECM circuit
(Motronic 2.7} (Mctronlp 2.10.1) o
1122 . Electronic control module (ECM) 3242 142 Electron_nc control module (ECM) or ECM circuit
1233 =" Electronic control module (ECM), read only (Motrom.c 2.10.1) o
memory {(ROM) failure 3243 143 Eiectrcn’lc control module {ECM) or ECM circuit
1234 - Electronic control module (ECM), random access (Motronic 2.10.1)
memory (RAM) failure 3333 - End of fault code output o .
2121 _ Manifold absoluite pressure (MAP) sensor or MAP 4133 133 Fuel pump or fuel pump mrcglt (Motronlc ?.1 0.1}
sensor circuit 4151 101 Coygen sensor (OS) or OS circuit (Motronic
2121 21 Turbo wastegate solencid valve or circuit 2.10.1)
{Motrenic 2.7} 4151 - Air/fusl control fault (Motronic 2.7)
o099 - Start of fault code output 4152 103 Oxygen sensor (OS) or O8 circuit
2112 17 Injector Number 1 or injector circuit 4153 102 Oxygen sensor (OS) or OF circuit
3114 04 Idle speed control valve (ISCV) or ISCV circuit 4154 104 Oxygen sensor (O8) or 08 circuit
3116 16 Injector Number 3 or injector circuit 4155 - Elactronic control module (ECM)
3117 07 Vane airflow sensor {AFS) or AFS circuit 4156 - Manifold absclute pressure (MAP) sensor or MAP
21 49 Manifeld absolute pressure {MAP) sansor or MAP sensor circuit
sensor circuit {Motronic 2.7) 4156 227 Boost pressure signal or circuit {(Motronic 2.7)
3122 22 Idle speed contro! valve (ISCV) or ISCV circuit 4444 - Ne faults found in the ECM. Proceed with normal
3128 28 Oxygen sensor {OS) or O3 circuit diagnostic methods
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Retriaving codes without a fault code reader (FCR} - flash codes .. 3
Self-Diagnosis connectorlocations .. ........ ... ... Ll 2

& Fault code table
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Model
Piazza Turbao
Trooper 2.6
Trooper 3.2i

Engine code Year

42 C17 1986 to 1980
42E1 1988 to 1992
6vD1 1993 to 1997

System

Isuzu I-Tec + Turbo
Isuzu I-Tec

Isuzu I-Tec

Self-Diagnosis

iy

i

i, e

Isuzu vehicles are equipped with the Isuzu
I-Tec engine management system that
controls primary ignition, fuel injection and
idle functions from within the same control
module.

Self-Diagnosis {SD) function

The ECM has a self-test capability that
continually examines the signals from certain
engine senscrs and actuators, and compares
sach signal to a table of programmed values.
It the diagnostic software determines that a
fault is present, the ECM stores one or more
fault codes. Codes will not ba stored abeut
components for which a code is not available,
or for conditions not covered by the
diagnostic software. The Isuzu |-Tec system
gensrates 2-digit fault codes for retrieval
afther by manual means or by fault code
reader (FCR).

15.1 Location of SD connectors for Piazza
modeis

Limited operating strategy (LOS}

Isuzu systems featured in this Chapter
utilise LOS {a function that is commoenly called
the “limp-home mode”}. Cnce certain codes
have been generated (not all codes will initiate
LOS), the ECM will implement LOS and refer
to a programmaed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation,

Seilf-Diagnosis (SD) warning light

tsuzu vehicles are equipped with an SD
warning light located within the instrument
paneal,

Piazxza Turbo

The SD connectors are located above the
foot pedals and under the lacia [see
illustrations 15.1 and 15.2}. The Piazza Turbo
is provided with two 1-pin connecters {male
and femals) and one 3-pin connector, The 3-
pin multi-plug is provided for dedicated FCR
use, and the two 1-pin multi-plugs are
provided for retrieving flash codes.

Trooper

The SD connectors are lccated above the
foot pedals and under the facia {(see
illustration 15.1). The Trooper is provided
with one 3-pin connector (see illustration
15.3). The 3-pin multi-plug is provided for
both dedicated FCR use and for retrieving
flash codes.

Note: During the course of cerfain fest
procedures, it is possible for additional fauft
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
cleared once festing is complete.

1 Locate the SD connector.
2 On Piazza Turbo models, connect the 1-pin
male and fermnale SD connecter plugs together
{refer to illustration 15.2).
3 On Trooper modsls, use a jumper lead to
bridge terminals 1 and 3 in the 3-pin SD
connector [refer to illustration 15.3).
4 Switch on the ignition, but do not start the
engine.
5§ The codes are displayed eon the SD waming
light in the instrument panel. The flashing of
tha light indicates the 2-digit fault codes as
follows:

a) The two digits are indicated by two series

of flashes.

H29724

15.2 Initiate the self-test by connecting
the 1-pin male and female terminals
together

185
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HEETIY

15.3 Location of SD connector for Trooper
models. Initiate the self-test by bridging
the terminals

b} The first serios of flashes indicates the
multivles of ten, the second series of
flashes indicates tha single units.

¢} Tens and wnits are indicated by 0.4-second
fiashes, separated by a short pause.

d] A pause of 1.2 seconds separates tens
and units,

g} A 3.2-second pause separates the
transmission of each individual cade.

f) Code numbar "12" s indicated by che
0.4-second flash, followed by a 1.2-
second pause, then two flashes of 0.4
seconds in quick succession.

8 Count the number of flashes in each sarias,
and record each code as it is transmitted.
Refer ta the table at the and of the Chapter to
determine the meaning ot the fault code.

7 Fault codes are displayed in sequence, and
repeated three times before the next code is
transmitted.

8 On Piazza Turbo models, whan code
number *12" is transmitted, this indicates the
start of the test procedure. If “12" is repeated
congtantly, no faults are stored.

9 On Troopsr models, when code number
“12" is transmitted, this indicates that the
engina has not been started and faults have
not been stored.

10 Continue processing until all stored codes
have been retrieved and recorded,

Fault code table

11 Tuming off the igniticn and disconnecting
the conractors or jumper lead will end fault
code retrieval.

Piazza Turbo models

1 Turn ¢off the ignition and remove fuse 4
located in the fuse junction box.

Note: The drawback to this method is that the
radio securily codes, clock setting and other
stored values wilf be initialised, and these
must be re-entered once the fuse is refilted.
Where possible, an FCR should be used for
code clearing.

Trooper modeis

2 Turn off the ignition and remove fuse 13
from the fusebox. Fuse 4 may be removed
instead, bul removing fuse 13 obviates the
need to reset the radio and clock.

Note: During the course of certain lest
procedures, it is possible for additional fauit
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Isuxu models

1 Cennect an FCR to the SD connector. Usa
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes.

b) Ciearing fault codes.
2 Codes must always be cleared aftor

component testing, or atter repairs involving |
the removal of an EMS component.

1 Use and FCR to interrogate the ECM fu §
fault codes, or manually gather codes = |§
described in Sections 3 or 5.

Codes stared

2 If one or more fault codes are gatnered, |
refer to the fault code table at the end of the §
Chapter to determine their meaning.
3 if several codes are gathered, look fora |
common factor such as a defective earh
retum or supply.

4 Refer to the component test proceduresin
Chapter 4, where you will find a mears of §

testing the majority of components and

circuits found in the modern EMS.

5 Once the fault has been repaired, clear the 1
codes and run 1ha engine under various §

conditions to dstermine if the problem hag
cleared.

6 Chack the ECM for fault codes once mors,
Repsat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to seffectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is oulside ol
the parameters designed into the SD system,
Refer to Chapter 3 for more information on
how to effectively test the engine management
system,

9 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means ot
testing the majority of components and
circuits found in the modern EMS.

Isuzu I-Tec Flash/ Description
Flash/ Description FCR code )
FCR code 41 Crank angle sensor ({CAS) or CAS circuit
1z Enging is not started (Troopar) 43 Throttle switch {TS), full-load switch
12 Start of fault code output (Piazza) 44 Oxygen sensor (OS) or OS circuit
13 Oxygen sensor (05} or OS circuit 45 Oxygen sensor (OS) or OS circuit
14 Coolant temperature sensor {CTS) or CTS circuit 51 Electronic control module (ECM) or ECM circuit
15 Coolant temperature sensor (CTS} or CTS circuit 52 Electromnic control module (ECM} or ECM circuit
21 Throttle switch (TS), idle and full-load contacts both closed | 53 Vacuum switching valve system for pressure regulator or
22 Starter signal circuit circuit
23 Power transistor for ignilion or circuit 54 Ignition control
25 Vaeuurn switching valve system for pressure regulator or 61 Airflow sensor (AFS) or AFS circuit
circuit 62 Airflow sensor (AFS) or AFS circuit
26 Carbon fiter solenocid valve {CFSV) or CFSV circuit. high 63 Vehicle speed sensor (VSS) or VS circui
voltage 64 Fuel injactor system or fuel injecior circuit
27 Carbon filter solenoid valve {CFSV) ar CFSV circuit, low 85 Throttle switch (TS), full-load switch
voitage 66 Knock sensor
33 Fus! injactor system or fuel injector circuit 72 Exhaust gas regulation (EGR) or EGR circuit
35 Power transistor for ignition or circuit 73 Exhaust gas regulatien (EGR) or EGR circuit

oo 2 MOTD
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Contents

Index of vehicles
¥ Seli-Dingnosis
Clearing fault codes without a fault code reader (FCRj . ..... .. ... 4
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' Index of vehicles

Retrisving fault codes without a fault code reader [FCR} ......... 3
Selt-Diagnosis connectorlocation . .. ......... oo 2
Seff-Diagnosis with a fautt codereader (FCR) .. ... ............. 5

6 Fault code tables

Model

This Chapter
L6/Sovereign 3.2 DOHC cat
YJ6/Sovereign 3.6 24V

I XJ6/Sovereign 4.0

H-54.0

W12 6.0 SOHC cat

§ X6 3.2 DOHG 24V

XJ6 4.0 Sport

XJR 4.0 Supercharged
X-5\12 6.0

L-8V12 6.0 R-cat

X112 6.0 V12 SOHC
-5 8 XJSC V12 OHC
XJ-5 & XJSC V12 R-cat

§ Other Jaguar vehicles/sysiems not covered by this book
" Oauble 6 6.0 SOHC cat

Engine code Year

AJ-B 1950 to 1994
AJ-B 1986 to 1989
AJ-B 1991 to 1997
AJ-B 1991 10 1997
V12 19983 to 1994
vi2 1993 to 1994
AJ1B 1994 to 1097
AJ16 1894 t0 1997
AJ16 1984 1o 1997
V12 1993 to 1996
V12 1993 to 1987
V12 1994 to 1997
V12 1990 to 19583
viz 1900 to 1993

System

Lucas LH-15CU
Lucas LH-9CU

Lucas LH-15CU
Lucas LH-15CU

Lucas LH-36CL
Lucas LH-36CU
Lucas GEMS

Lucas GEMS

Lucas GEMS

Lucas LH-36CL
Lucas LH-36CU
Lucas LH-36GU
Lucas LH-26CU
Lucas LH-26CL}

Self-Diagnosis

Tha engine managament systems {(EMSs)
fited to Jaguar vehictes are mainly of Lucas
origin, and include LH-9CU, LH-15CU, LH-
26CU and LH-36CU. All Jaguar engine
management sysiems control  primary
ignition, fuelling and idle functions from within
the same control module. Lucas LH-9CLU and
LH-15CU alone are covered by this book.
Fault code tables and methods of ratrieving
data for oclher models wers not avaiiable at
the time cf going to press. However, it is
cartain that a dedicated faull code reader
{FCR) is required to retrisve codes and other
data from the majority of Jaguar models.

Self-Diagnosis (SD) function

Each ECM has a seli-test capability that
conlinuelly examings the signals from certain
engine sensors and acluators, which then
compares each signal to a table of
programmed values. If the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes. Codes
will not be stored about companents for
which a code is not avaiiable, or for conditions
rot covered by the diagnostic software.

Lucas LH-2CU and LH-15CU systems
generate 2-digit fault codes for retrieval and
display on the facia-mounted vshicie
condition monitor, and for retrieval by a
dedicated FCR.

Limited operating strategy {(LOS)

Jaguar systems featured in this Chapter
utilise LOS (a function that is commonly called
the “imp-home mode™). Gnce certain codes
have been identified (not ail codes will initiata
LOS), the ECM will implement LOS and refer
to a programmed default value rather than the
sensor signal. This anables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

Jaguar systemns also utilise an adaptive
function that will modify the basic
programmed values for most effective
operation during normal running, and with due
regard to engine wear.

Seif-Diagnosis (SD) disfllay
{vehicle condition monitor}

Jaguar models are equippad with a facla-
mounted SD display pansl calied tha vehicle
condition monitor,

¥ S E Ty
The SD connectar provided for FCR usa is
located in frort of the battery in the engine
compartment. The connector is usually
coloured brown, round and is of 6-pin design.
In addition, the vehicle is equipped with a
vehicle condition monitor (VOM) for fault code
ratrieval. The VCM is mounted below the
instrument panei (see illustration 16.1).

18.1 Vehicle conditian monitor

I Button 3 VCM dispiay clear
2 Code display button

PR
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3 Retrieving fault codes .
without a fault code reader
(FCR)

Note: During the course of certain test
procedures, it is possible for additional fault
codes to be gensrated. Care must be taken
that any codes generated during test routinas

from cold, and driving at various engine speeds
for approximately 20 fo 30 minutes. The engine
should afso be alfowed to idle for approxirmatefy
10 minutes. The second drawback is that the
radio secunty codes, clock setting and other
stored values will be initialised, and these must
be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code clearing on these vehicles.

6 Guide to test procedures c h -
Kia
Con

P

1 Use an FCR to interrogate the ECM for fat
codes, or display the codes on the VOM, & I§
described in Secticns 3 or 5.

Codes stored

do not mislead diagnosis. Codes must be 5 it one or fauit cod o qathersd Index of -
cleared once testing is complete. LT refer to the f;;ﬁriode tablese;t ?hre e?nd of thi; ' Ss.h‘-Dia-,:
1 Fault codes can be retrieved from Jaguar 5. Self-Diagnosls with a fault Chapter to determine their .meaning Clearing i
vehicles via the vehicle condition monitor que ma (ch 3 It several codes are gathered. look for I.Gxtjld(ej:gt_*
(VCM). o . . common factor such as a delective earh ntro ‘
2 If the engine is running, stop the engine by retumn or supply.
turning off the ignition and wait for aminimum  yoye 1: Puring the course of cerfain test 4 Refer to the component test procedures h ll'ld=
period of & sacorjldsl before proceeding. procedures, it is possible for additional faujit  Chapter 4, where you will find a means of
3 Switch on the ignition, codes to be generated. Care must be taken testing the majority of components and Model
4 Press the VCM button on the facia and  yhat any codes generated during test routines  Sircuits found in the modern EMS. Mentor
codes will be displayed. It an asterisk appears gy, not misisad diagnosis., 5 Once the fault has been repaired, clear the Sportag:
on the VCM display, multiple faults have been  Note 2 Fauft code tables and methads of ©00es and run the engine under vanous Sportag:
detected. o retrieving data for systems other than Lucas CON@HIoNs to determine if the problem has
5 Turning off the ignition ends fault code  (1.9CU and LH-15CU were not available at  /84red: Sei
retrieval. the time of gaoing to press. However, it is g Cg‘;ﬁﬁ;he ECM inr. Ofiu':j codes r? n'c: m;:e.
cortain that a dedicated FCR is required to ar?epstill b ei?-.gale:: ree dp' edures where codss
: retrjre\fte ?OJUSS and do;her Cata from the 7 pefer 1o Chapter 3 for more information on LAY
4 Clearing fault codes without mAenty o Jaguar moders. how to effectively test the EMS,
a fault code reader (FCH) N
o codes stored
All Jaguar modeis _ ) .
8 Where a running problem is experienced, bit Kia -
- . 1 Gonnect an FCR 10 the SD connector. Use 4 codes are storad, the fault is outside of the dE
1 Turn off the ignition and disconnact the the FCR for the following purposes, in strict parameters designed into the SD system, Refer an
battery negative terminal for a period of at compliance with the FCR manufacturer's g Chapter 3 for more information on how 1o ISV‘Ste"
least 30 seconds. ) instructions: effectively test the engine management system. inject
2 Reconnect the battery negative terminal, &) Retrieving fault codes. 9 If the problem points to a specific same ¢
Note: The first drawbark to this method is that b} Clearing faull codes. component, refer to the test procedures in Self
battery disconnsction will re-initialise all ECM 2 Codes must always be cleared after Chapter 4, where you will tind 3 means of )
adaptive valugs. Re-learning the appropriate  component testing, or after repairs involving  tesling the majority of components and The
adaptive values requires starting the engine  the removal of an EMS component. cireuits found in the modern EMS. Se‘f“f
the <!
Fault code tables actus
iable
Lucas LH-9CU FCR code Description i soltw
L 19 Airflow sensor (AFS) or AFS circuit, signa! resistance high ECM
Fault code Description - at idle (alternative code) ECM
01 Throttle pot sensor (TPS) or TPS circuit 22 Heated oxygen sensor (OS) or OS circuit comy
02 Airflow sensor (AFS) or AFS circul 22 Fuel pump or fugl pump circuit r
03 Coolant temperature sensor (CTS) or CTS circuit 23 Fuel supply or circuit, nech exhaust indicated
04 Throttle pot senser (TPS) or TPS circuit 24 Ignition amplifier supply or circunt
05 TPS or circuit/AFS or circuit 26 Oxygen sensor [0S} or OS circuit, lean exhaust/vacuum
06 TPS or circuit/AFS ar circuit leak
07 Vehicle speed sensor (V88) or VSS circuit 29 Electronic control medule [ECM), self check
33 Fuelinjectar or fuel injector circuit
Lucas LH-15CU 34 Fuel injector or fuel injectar circuit
FCR code Description a7 Exhaust gas reqrcufaﬁon (EGR) su_::lenlcid cirguit
11 Throttle pot sensor {TPS) or TPS circuit 39 Exhaust gas recirculation (EGR} circuit
12 Airflow sensor {AFS) or AFS circuit 44 Oxygen sensor (OS) or OS c:lrc;mt, rich or lean condition
14 Coolant temperature sensor (CTS) or CTS circuit :_6{ :S:e speed con:ro: va:ve (:SgVJ coyll ;_ or ISOS circun
16 Air temparature sensor (ATS) or ATS circuit e speed control valve (I5CV) cail 2 or ISC . cireuit
o 48 idie spead control valva (t5CV) or ISCV circuit
17 Throttie pat sensor (TPS} or TPS circuit . T .
Lo , 63 Vehicle speed sensor (VSS) or VSS circult, incorrect signal
18 Throttle pol sensor [TPS} or TPS circuit, signal resistance voltage
iow at idle o 69" Neutral safety switch circuit, engine cranks in drive.
8 Alrfiow sensor (AFS) or AFS circuil, signal resistance low 89 Carbon filter solanoid valve (CFSV} or CFSV circut
atidle {aliernative code) *Note: 1990 and 1981 modeis: Code 69 may be set erroneously if
19 Throttle pot sensor (TPS) or TPS circuit, signal resistance voltage drops sufficiently during cranking. Check battery and then

high at idle

rotary switch adjustrent to remedy.
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ndex of vehicles Retrieving fault codes without a fault code reader (FCR) -
Self-Diagnosis flash cod@s . . . ... e e 3
Clearing fault cades without a fault code reader (FCRY ... ... ... .. 4  Self-Diagnosis connectorlocation . ... ... ... . 0 2
Guidetotestprocedures . ... ... ... . . . i 6 Self-Diagnosis with a fault code reader (FCR) .. . ... .. .. R 5
Rtroduction ... ... . 1 Fault code tables
Index of vehicles
Model Engine code Year System
Mentor 1.6i SOHC 8V - 1985 to 1997 Kia EGi
Sportage 2.00 SOHG 8Y FE 1995 to 1997 Bosch Motronic M2.10.1
Sportage 2.0i DOHC 16V FE 1995 to 1997 Basch Motronic M2,10.1

‘I Introduction

Ka vemcles are equipped with the Kia EGi
and Bosch Motronic engine managemsent
systerns that centrol primary wgnition, fuel
injection and 1dle functions from within the
same control module.

Self-Diagnosis (SD) function

The electronic contral module (ECM) has a
self-test capability that continually examines
the signals from certain engine sensors and
&ctuators, and then compares each signal to a
table of programmed values. If the diagnostic
software determines that a fault is prasent, the
ECM stores one or more fault codes in the
ECM memory. Codes will not be stored about
components far which a code is not available,

or for conditions not covered by the
diggnostic software. Kia systems generate 2-
digit fauit codes {Kia EGi) or 3-digit fault
codes (Bosch Motronic 2.10.1) for retrieval by
manual means or by a dedicated fault code
reader {(FCR).

Limited operating strategy {LOS)

Kia systems featured in this Chapter utilise
LOS (a function that is commonly calied the
"limp-home mode™. Once certain faults have
been identified (not all faults will initiate LOS),
the ECM will implemeni LOS and refer te a
programmed default value rather than the
sangor signal. This enables the vehicle 1o be
safely driven to a workshop/garage for repair
or testing. Once the fauli has cleared, ths
ECM will revert to normal operation.

Adaptive or learning capability

Kia systerms also utilise an adaptive tunction
that will modify the basic programmed values

for most effective gperation during normal
running, and with due regard to engine wear.

2 Selt-Diagnosis connector
quation

Note: The Kia SD connector is provided both
for retrieving flash codes and for dedicated
FCR use.

Mentor 1.6i (EGi)

The SD connector 1§ attached to the engine
compartment bulkhead (see illustration
17.4).

Sportage 2.0i (Bosch Motronic)

The SD connector is located behind the
airflow sensor, adjacent 1o the left-hand inner
wing (see ilustration 17.2).

H20734

-1

,l“ 4 N H20731

111 The SD connector attached to the bulkhead in the engine
compartment {(arrowed}

17.2 The SD connector located behind the airflow senser in the

engine compartment (arrowed)

17
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Note: During the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis, Alf codes must be
cleared once testing is complete.

1 Attach an LED positive probe to terminal A
and the negative probe to terminal 8 in the SD
connactor (see illustration 17.3) Note: If the
LED does not behave as described, reverse
the connections o the SD connector,

2 Connect a jumper lead between terminals C
and D in the SD connectar (reter to
illustration 17.3).

3 Switch on the ignition, The light on the LED
will illuminate for 3 seconds and then
extinguish.

4 If the ECM has stored one or more fault
codes, the LED will then flash the 2-digit
codes as follows:

a) The two digits are indicated by two series
of flashes.

b} The first series of flashes indicates the
multiples of ten, the second series of
flashes indicates the single units.

¢} Tens are indicated by a 1.2-second flash.
Units are indicated by 0.5-second flashes,
separated by 0.5-second pauses.

d} A 1.6-second pause separates the tens
from the units, and a 4-second pause
separatas the transrmission of one code
from another.

e} Code "34 is indicated by three 1.2-
second flashes, folfowed by a 1.6-second
pause, then four 0.5-second flashes.

§ Count the number of flashes in each series,
and record the code. Refer to the tables at the
end of the Chapter to dstermine the meaning
of the fault code.

6 If the LED remains extmgunshed the ECM
has stored no faults.

T Continue retriaving codes untit all stored
codes have been retrieved and recorded.

8 Turn off the ignition and remove the LED
and jumper lead to end fault code retrieval.

®

17.3 SD connector terminals for fault
coxde retrieval

A Tester positive terminal

B Tester npgative terminal

C Terminal for jurmnper lead bridge
D Terminal for jumper lead bridge

1 Discennect the negative battery terminal,
and press the brake pedal for at least 5
seconds.

2 Reconnect the battery negative terminal.
Nota: The first drawback to this method is that
battery disconnection will re-initialise alf ECM
adaplive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and driving at various engine
speeds for approximately 20 to 30 minutes.
The engine should also be aflowed to idle for
approximately 10 minutes. The second
drawback is that the radio security codes,
clock setting and other stored values will be
initiafised, and these must be re-entered once
the battery has been reconnected. Where
possible, an FCR should be used for code
clearing.

5 mniagmﬁﬂzaiautt
=: aodsmaﬂer @cﬂ}

Note: Dur."ng the course of certain test
procedures, it is possible for additional fault
codes fo be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Kia models

1 Connect an FCR to the SD cenne 3
ctor. Use the FCR for the following purpoa
in strict compliance with the
manufacturer’s instructions:
al Retrieving fault codes.
b) Clearing fault codes.
2 Codes must always be cleared ¢
component testing, or after repairs involige
the removal or replacement of an engi
management system component.

k12
cee Lo . E 14
6 . Guide to tost procedures 15
R . 17
25
1 Use an FCR to interrogate the ECM for fal 34
codes, or gather codes manually, sl BoOSGs
described in Sections 3 or 5. : Flash
Codes stored code
2 If one or more fault codes are gathers J§ gg
refer 10 the fault code tables at the end of s
Chapter to determine their meaning. 1 o7
3 If several codes are gathered, look fu i
common factor such as a defective ez 08
return or supply. E oy
4 Refer to the component test procedurssn|f 11

Chapter 4, where you will find a means dJf
testing the majority of components anil
gircuits found in the modern EMS3. ]
5 Once the fault has been repaired, clear ts
codes and run the engine under variou §
conditions to determine if the problem has [
cleared,
6 Check the ECM for fault codes once mon
Repeat the above procedures where codes |
are still being stored. ]
7 Befer 1o Chapter 3 for more information on

how to effectively test the EMS. 3

No codes stored

8 Whers a running problem is expenenced,
but no codes are stored, the fauit is outside of
the parameters designed into the SD system.
Refer to Chapter 3 for more information on
how 1o effectively test the engine
management system.

9 {f the problem points to a specific
companent, refer 1o the test proceduresin
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.
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Description

Engine speed sensor

Cylinder identification {CiD) sensor or CiD sensor circuit
Airflow sensor (AFS) or AFS circuit

Cooiant temperature sensor {CTS} or CTS circuit
Air temperature sensor {ATS) or ATS circuit
Throtle pot sensor (TPS) or TPS circuit
Almaspheric pressure sensor {APS) or APS circuit
Oxygen sensor (OS] or 08§ circuit

Oxygen sensor (O8) or OS circuil

Fuel pressure regulator solenoid valve

Carbon filter solencid valve (CFSV) or CFSV circuit
Idie speed control valve (ISGV) or ISCV circuit

h Motronic M2.10.1

FCR Description

code

047 Crank angle sensor {CAS) or CAS circuit
: 038 Cylinder identification {CID) sensor or CID sensor

circuit

229 Cytinder identification [CID) sensar or CID sensor
. circuit

007 Airflow sensor {AFS) or AFS circuil

045 Coolant temperature sensor (CTS) or CTS circuit

169 Electronic control module ([ECM)

FCR
code
053
028
085
017
016
035
034
003
005
121

004
103
102
104
136
141
142
143

{40
009
154
153
037

Description

Throttle pot sensor (TPS) or TPS circuit
Cxygen sensor (OS) or OS circuit

Oxygen sensor {OS) or OS circuit

Injector valve No. 1 or Injector valve circuit
Injector valve No. 2 or Injector vaive circuit
injector valve No. 3 or Injector valve circuit
Injector valve No. 4 or Injactar valve circuit
Fuel pump or circuit

Carbon filter solenoid valve [CFSV) or CFSV circuit
Exhaust gas recirculation (EGR) valve or EGR
circuit

Idle speed control valve (ISCV) or 1ISCV circuit
Oxygen sensor {5} or QS circuit

Oxygen sensor (OS) or QS circuit

Oxygen sensor (O3) or O8 circuit

Air conditioning (A/C)

Electronic control module (ECM)

Electranic control module (ECM;}

Electronic control module (ECM)

ldle speed control valve (SCV) or ISCV circuit
Air conditioning (A/C)

Crank angle sensor (CAS) or CAS circuit
Electronic control module (ECM)

Elactronic contro! module (ECM)

Battery voltage supply to ECM, voltage iow

17
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hdex of vehicles Retrieving faults without & fault code reader {FCR) . ... ..... ... .. 3
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Flidetotest proceduras . . ... ... ... it 6 Fault table
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Index of vehicles
Madel Engine code Year Systam
§ Y10 LXie and 4wd 1108 SOHC FIRE 156 G.000 1589 to 1993 Bosch Mono-Jetronic A2.2
Y10 1108ie and 4x4 SOHG cat 156 C.046 19490 to 1982 Bosch Mono-Jatronic AZ.2
3 110 1108is and 4x4 SOHC cat 156 C.048 1992 to 1994 Bosch Mona-Motronic MA1.7
4 Dedra 1.6ie SCHC 835 A1.000 1990 to 1994 Weber MIW Centrajet 2
Decra 1600ie SCHC cat 835 A1.046 1990 to 1994 Bosch Mono-Jetranic A2.2
Dedra 1.8ie DOHC 835 A2.000 1990 to 1593 Weber-Marelli AW MPi
% Deara 1.8ie DOHC cat B35 A2.046 1990 to 1994 Waber-Marelli AW MPi
Dedra 2.0ie DOHC 835 A5.000 1990 to 1992 Weher-Marelli IAW MPi
Dedra 2.0ie DOMC cat B35 A5.045 1990 to 1984 Weber-Marelli 1AW MPi
q Dedra 2.0ie DOHC cat 835 AL.Q46 1990 to 1294 Weber-Maralli 1AW MPi
Dedra 2.0ie DOHC Turbo and cat 835 A8.000 194 to 1996 Waber-Marelli 1AW MPi
Dedra 2.0'e Integrale Turbo and cat 835 A7.000 1991 10 1998 Weber-Marelli 1AW MPi
Detta 2.0 16V Turbo 836.A2.000 1993 10 1997 Weber-Marslli IAW MPi
Detta 1600ie DOHC 831 B7.000 1986 to 1989 Weber-Marelli IAW MPi
Detta 1600ie DOHC &831 87.000 1989 to 1990 Weber-Marslli 1AW MPi
Delta 1600ie DOHC static 831 B7.000 1991 to 1992 Weber-Marelli IAW MPi
Oolta HF Turbo and Martini 1600 DORC 831 Ba.000 1986 to 1982 Weaher-Marelli IAW MPi
Delta HF Turbo DORC cat 831 BY.046 1991 to 1993 Weber-Marelli 1AW MPi
ﬂ Delta HF Integrale Turbo DOHC 831 B5.000 1988 tc 1989 Weber-Marsalli 1AW MPi
Delta HF Integrale Turbo DOHC 831 C5.000 1988 to 1989 Weber-Marslli 1AW MP
Delta HF Integrale Turbo 16V DOHC B31 D5.000 1980 1o 1992 Weber-Marelli |AW MPi
Delta HF Integrale Turbo 16Y and cat 831 E5.000 1891 1o 1994 Waber-Marelli IAW MPi
Prisma 16800is DOHC 831 B7.000 1986 to 1989 Weber-Marelli AW MPi
Prisma 1600ie DOHC 831 B7.000 1889 to 1990 Waber-Marslli LAW MPi
Prisma 1600ie DOMC static 831 B7.000 1991 to 1992 Weaber-Marelli 1AW MPi
Scudo 1.8i 220 A2.000 1996 to 1997 Bosch Motronic 1.7
Thema FL 2000Qie 16V DOHC cat 834 F1.000 1992 1o 1994 Bosch Motrenic M1.7
Thema FL 200Qie Turbo 16V DOHC cat 834 F2.000 1992 to 1904 Bosch Motronic M2.7
Thema FL 3000 V6 SOHC cat 834 F.000 1992 to 1594 Bosch Motronic M1.7
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Self-Diagnosis

1 Introduction

The engine management systems {EM3s)
fitted to Lancia vehicles are mainly of Bosch
or Webher-Marelli origin, and include Bosch
Motronic versions 1.7, 2.7 and Weber-Marelli
IAW. Other systems include Bosch Mono-
Jetronic A2.2, Bosch Mono-Meotronic and
Weber Centrajet. Apart from Mono-Jetronic,
Lancia engine managemsant systems cantrol
the primary ignition, fuelling and idle functions
from within the same control module. The
Mono-Jetronic system controls fuelling and
idle spaad alone.

Self-Diagnosis (8D) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmed values.
If the diagnostic software determines that a
fault is present, the ECM stores a fault. Codes
will not be stored about components for
which a code is not avaitable, or for conditions
not covered by the diagnostic software.

Lancia software does not generate fault
code numbers - a fault code reader {FCR)
normally displays any faults on the FCR
screen without reference to a specific code
number. Althcugh actual code numbers are
not available, faults in one or more of the
circuits and components covered by the
diagnostic software will cause a fault to be
stored. Flash codes are not available - a
dedicated FCR is required for code retrieval.

Limited operating strategy (LOS)

Lancia systems featured in this Chapter
utilise LOS (a function that is commonly called
the “limp-home mode"). Once certain faults
have been identified (not all faults will initiate
LOS), the ECM will implement LOS and refer
to a programmed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing..Once the fault has cleared, the
ECM will revert to normal operation.

H28338

18.1 3-pin SD connector used for
retrieving fault codes from Lancia systems

Adaptive or learning capability

Lancia systems atso ulilise an adaptive
function that will modify the basic
pregrammed values for most effective
operation during normal running, and with due
regard to engine wear.

Self-Diagnosis {SD) warning light
Many Lancia modsls are equipped with an
SD warning light located within the instrument
panel. When the igniticn is switched on, the
light will illuminate. Once the engine has
started, the light will extinguish if the diagnostic
software determines that a system fault is not
present. I the light illuminates at any time
during a pericd of engine running, the ECM has
diagnosed presence of a system fault.

2 Self-Diagnosis connector
location

Note: Flash codes are not available in Lancia
systemns, and the 5D connector is provided for
connection to a dedicated FCR alone.

Bosch Motronic 1.7

The 3-pin SD connector (see ilustration
18.1} is usually located close to the ECM under
the passenger's side glove compartment.

Bosch Mono-Jetronic A2.2

The 3-pin 8D connector is usually located
on the bulkhead, or may be situated close to
the ECM under the passenger’s side glove
compartment, or in the centre console.

Bosch Mono-Motronic MA 1.7

The 3-pin SD connector is usually located
beside the ECM on the right-hand wing in the
engine compartment. Alternative locations are
close to the ECM under the passenger's side
glove compartment, or in the centre console.

Weber-Marelli MPi

The 3-pin 8D connecter is usually located
in the engine compartment on the right-hand
hulkhaad or undar the passenger's side facia,
close to the ECM.

Weber Centrajet

The 2-pin SD connectoer is usually located
beside the ECM on the front right-hand wing
in the engine compartment.

3 Retrieving faults without a
fault code reader (FCR)

A fault code reader {FCR) is required to
display faults generated in SD systems fitted
to Lancia vehicles - although an SD warning
light is fitted to many Lancia models, it cannot
be used to display flash codes.

4 Clearing faults without a
fault code reader (FCR)

PR

All systems

1 Turn off the igmition and disconnect the |§
battery negative terminal for a pericd d [§
approximately 2 minutes.

2 Reconnect the battery negative terminal,
Note: The first drawback to this method is tha §
battery disconnection will re-initialise aff ECN §
adaptive values. Re-learning the appropnats i

adaptive values requires starting the enging §

from cold, and driving at various engine
speeds for approximately 20 fo 30 minules.

The engine should also be allowed to idie fix
The second

approximately 10 minutes.
drawback is that the radio security codss,

clock seifting and other stored values willbs |
inftialised, and these must be re-entered ome §
the battery has been reconnected. Where E
possible, an FCR should be used for cods B

clearing.

§ Self-Diagnosis with a fault
code reader (FCR)

Note: During the course of certain test

procedures, it is possible for additional fautt '

codes to be generated. Care must be taken
that any codes generated during test routines
do not misiead dfagnosis.

All Lancia models

1 Connect an FCR to the 5D connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Displaying system faufls.

b} Clearing stored system faufts.

¢} Testing actuators.

d} Displaying Datastream.

e} Making adjustrments fo the ignition timing

or mixture (some vehicles).

2 Stored faults must always be cleared after
component testing, or after repairs involving
the removal of an EMS component.

6 Guide to test procedures

1 Use an FCR to interrogate the ECM for
fauits.

Faults stored

2 If several faults are gathered, lock for a
commen factor such as a defective earth
return or supply.

3 Refer to the component test procedures in
Chapter 4, where you will ind a means of

testine
circuit
4 One
faulis
condt
clear?
5 Ck
Rep<
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i
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sting the majority ot components and
4 tircaits found in the modern EMS.
4 4 Once the fault has been repaired, clear the
faults and run the engine under various
tnditions to determine if the probiem has
tieared.
§ Check the ECM for faults once more.
Repeat the above procedures where faulls are

Fault table

still being stored.
6 Reafer to Chapter 3 for more information on
how to effectively test the EMS.

No faults stored

7 Where a running problem is experienced,
hut no faults are stored, the fault is cutsios of
the parameters designed intc the SD system.

Refer to Chapter 3 for more information an
how to effectively test the engine management
gystem.

8 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components ancd
circuits found in the modem EMS.

{ Al Lancia models

Lancia software does not usually generate
fault codes. The FCR normally displays faults
4 on the FCR screen without reference o a
spacific code number, Although actual code
fumbers are not availahle, faults in ocne or
more of the following list of circuits and
components will cause a tault {o be stored.

Circuits checked by Lancia SD
system
Adaptive controf limits. When the limils are

reached, this suggests a serious engine
imechanical) condition.

Alr temperature sensor {ATS) or ATS circuit
Bartery voltage too low or foo high

Crank angle sensor (CAS) or CAS circuit foss
of signaf

Carbon filter solenoid valve ({CFSV) or CFSV
circuit

Coolant lemperature sensor (CTS) or CTS
circuit

Electronic control modute (ECM)

Distributor phase sensor circuit {CID)

fgnition coils control

injector control or infector circuit

Knock sensor (KS) or KS circuit

Oxygen sensor (0S) or OS circuit

Manifold absoiute pressure (MAP) sensor or

MAP sensor circuit

Manifold absolute pressure (MAP) sensor - no
correlation between MAP signal and throtife
position sensor (TRPS) and crank angle sensor
{CAS) sighals

Mismatch betweasn crank angle sensor (CAS)
signal and distributor phase sensor signal or
circuit

Oxygen sensor (0S) or OS circuit

Relay confrof or circuit

Self-dirgnosis (SD) warming light or circuit
Idle speed stepper motor (ISSM} or ISSM
circuit

Tachometer or circuit

Throttle pot sensor (TRS) or TPS cireurt

18
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Self-Diagnosis

19e1
Contents
{ Index of vehicles Retrieving fault codas without a fault code reader (FCR) .. ... . ... 3
8ei-Diagrosis Self-Diagnasis connector location . .. ... ... ... ... . ... 2
Clearing fault codes wilhout a fault code reader (FCR) .. ... ... ... 4  Self-Diagnosis with atault code reader (FCR) .. ... .. .. .... ... .. 5
Guide Lo teST PROCEOLIPES . . .. ... .. ...ttt s 6  Fault code 1ables
ItrodUCHIOn . e 1
Index of vehicles
Model Engine code Year System
Discovery MPi 2.0 20HD DOHC 18V M16I 1993 10 1895 Rover MEMS MPi
Discovery 2.0 MPi DOHC 18V 2074 1895 to 1997 Rover MEMS MPi
Discovery 3.5 V8 va 1890 to 1992 Lucas 14CUX
Discovery 3.0 V8i cat va 1690 to 1895 Lucas 14CUX
Discovery 3.8i VB VB 1995 to 1997 Lucas 14CUX
Range Rover 3.9 EF1 V8 3.9L 1889 to 1996 Lucas 14CUX
Range Rover 4.0i 4.0L 1994 to 1997 Lucas 14CUX
Range Rover 4.2] cat 4.21 1992 to 1994 Lucas 14CUX

1 iIntroduction

The engine management systems (EMSs)
fited to Land Rover vehicles are of Lucas or
Rover origin. Rover MEMS controls primary
ignition, fuelling and idle functions from within
the same control module. Lucas 14CUX
controis fuel injection and idie functions
algne.

Self-Diagnosis (SD) function

Each electronic control module (ECM) has a
seif-test capability that continually examines
the signals trom certain engine sensors and
actuators, and then compares gach signal to a

//
£ H29727
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19.1 Location of SD connector and ECM -
Lucas 14CUX, early models

A 50 connector 8 ECM

table of programmed values. If the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes in the ECM
memory. Codes are not stored abeut com-
panents for which a code is not available or
for conditions nat covered by tha diagnostic
software,

Lucas 14CUX generates 2-digit fault codes
for retrieval by a dedicated fault code reader
(FCR).

Rover MEMS software does not generate
faull code nurnbers - a fault code reader
nermally displays fauits on the FCR screen
without reference to a specific code number.
Although actual code numbers are not
available, faults in one or more of the circuits
and components covered by the diagrostic
saftware will cause a fault to be stored.

It is not possible to retrieve flash codas
from the Lucas 14CUX system or from Rever
MEMS.

Limited operating strategy (LOS)

Land Rover systems featured in this
Chapter utilise LOS {a function tha! is
commaonly cafled the “limp-home mode”),
Once certain fauits have been identified (not
all faults wili initiate LOS), the ECM will
implement LOS and refer to a programmed
defauit value rather than the sensor signal.
This enables the vehicle to be safely driven to
a workshop/garage for repair or tasting. Cnce
tha fault has cleared, the ECM will revert to
normal operation.

Adaptive or learning capability

Land Rover systems also utilise an adaptive
function that will modify the basic
programmed values for most effective
eperation during nermat running, and with due
regard to engine wear.

2 Self-Diagnosis connector
location

Lucas 14CUX

The SD connectar is located either under
the driver's seat {early models) or behind the
driver's footwell kick-panel trim {later models)
{see iMustrations 19.7 and 19.2} and is
provided for use by a dedicated FCR alone,

HZ 9728
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19.2 Location of SD connector and ECM -
Lucas 14CUX, later models

B ECM

A SD connector
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19«2 Land Rover

DIAGNOSTIC
CONNECTOR

19.3 Location of SD connector and ECM -
Rover MEMS

Rover MEMS

The SD connector is located in the engine
compartmeant close 1o the ECM on the right-
hand wing. (see illustration 19.3), and is
provided for use by a dedicated FCR alone.

3 Retrieving fault codes
without a fault code reader
(FCR} :

The only method of retrieving fault codes
from Lucag 14CUX and Rover MEMS is by
use of a dedicated FCR.

Fault code tables

The only methed of clearing fault codes
from Lucas 14CUX ancd Aover MEMS is by
use of a dedicated FCR.

Rover MEMS employs non-volatile
memeory, and codes will remain staorad even
with the battery disconnected. An FCR must
be used to clear codes from MEMS systems

&/ Self-Diagnosis with a taut

Note: During the course of certain test
procedures, it is possible for additional fault
codes 1o be gaenerated. Care must be {aken
that any codes generated auring test routines
do not misisad diagnosis.

Al Land Rover models

1 Connect an FCR tg the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Displaying fault codas and system faults.

b) Clearing fault codes and system faults.

¢} Testing actuators.

d} Dispiaying Datastream.

e} Making adfustments to the mixfure (some

non-cat vehicles).

2 Stored faults must always be cleared after
component testing, or after repairs involving
the removal or replacemant of an EMS
component.

':6-\ &ui&a tb_tast procedures

1 Use an FCR 1o interrogate the ECM for faut
codes.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to deterrnina their meaning.

3 H several codes are galhered, look fors
common factor such as a defactive earth
restum or supply.

4 Refer 1o the component test procedures in
Chapter 4, whare you will find a means of
testing the majority of components and
circuits found in the modern EMS.

cadas and run the engine under various
canditions to determine if the problem has
cleared.

6 Chechk the ECM for fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS,

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is oulside of
the parameters designed into the SD system.
Refer to Chapier 2 for more information en
how tec effectively test the engine management
systern.

9 If the problem poinmts to a specific
component, refer to the test procadures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modem EMS.

& Once the fault has been repaired, clear the r

Lucas 14CUX Rover MEMS

FCR code Description

12 nass arrflow (MAF} sensor or MAF sensor circuit

14 Coolant temperature sensor (CTS) ar CTS circuit

15 Fuel temperature senser (FTS) or FTS circuit

17 Throitle pat sensor (TPS) or TPS circuit components will causea a fault tco be stored.

18 Throttle pot sensor (TPS) or TPS circuit

19 Throtlle pot sensor (TPS} or TPS circuit Circuits checked by Rover MEMS system
21 Electronic: control module (ECM) or ECM circuit

gg E:E:: misfire Airflaw sgnsor ‘

29 Electronic control meduls (ECMY memary check Carbon_ fiter solenoid valve

34 Injectar, bank A or injectar circuit CO rasistor o
6 Injector, bank B or injector circuit Coolant temperaiure sensor (CTS} or CTS circuit
40 Misfire, bank A or circuit Fuel pressure regutator

44 Oxygen sensor [0S) A or OS circuil Fuel pump relay

45 Oxygen sensor {08) B or OS circuit Fuel temperature sensor

a8 Idle air control valve (IACV) or IACV circuit Il speed stepper motor

50 Misfire, bank B or circuit Injector valves o

59 Group fault - air leak or fuel supply Oxygen sensor {OS) or O§ circuit

68 Vehicie speed sensor (VSS) or VSS cireuit Throltie pot sensor (TPS) or 7PS circuit

69 Gear selactor switch or circuit Vehicle speed sensor

88 Carben fiter solenaid valve {CF3V) or CFSV circuit

Rover MEMS sofiware does not usually generate fault codes. The
FCR normally displays faults on the FCR screen without reference to a
specific code number. Although actual code numbers are nat
available, faults in one or mare of tha following list of circuits and




IChapter 20
Lexus

20e1

Contents

Index of vehicles

Retrieving fault codes without a fault code reader (FCR) -

Seif-Diagnosis flashoodes .. ... ... .. . . e 3
Clearing fault codes without a fault code reader (FCR) . ... ... .... 4 Self-Diagnosis connactarlacation ... ... .............. ... .... 2
BUide tDteSI PrOCedUreS . . .. ... ot i e 6 Self-Diagnosis with a fault codersader (FCRy .. ........... ..... 5
RipduCHon .. e e 1 Fault code table

Index of vehicles

Model Engine code Year System

Lexus GS300 2JZ-GE 1993 an Toyota TCCS

Lexus LS400 1UZ-FE 1990 to 1893 Toyota TCCS

Self-Diagnosis

‘{4 Introduction

The engine managemant system {EMS)
fitted to Lexus vehicles is the Toyota TGCS
which controls the primary ignition, fuel
injection and the idle functions from within the
same control module.

Self-Diagnosis (8D) function

The electronic control module (ECM} has a
self-test capability that continually examines
the signals from certain engine sensors and
gctuatars, and then compares each signal to a
table of programmed values. If the diagnostic
software determines that a fault is presemt, the
ECM stares one or more fault codes in the
ECM memory. Codes will not be stered about
components for which a code is not available,
or far conditions not covered by the diagnostic
software.

20,1 The TDCL connector is located under
the driver’s side facia

Limited operating strategy (LOS)

Lexus models with Toyota TCCS featured
in this Chapter utilise LOS (a function that is
commonly called the "limp-home mode™),
Once certain fauits have been identified (not
all faults will initiate 1LOS), the ECM will
implement LOS and refer to a programmed
defauit value rather than the sensor signal.
This enables the vehicle to be safely driven to
a workshop/garage for repair or testing. Once
the fault has clearad, the EGM will revert to
normal operation.

Adaptive or learning capability

Lexus with Teyeta TCCS also utilises an
adaptive tuncticn thal will modify the basic
programmed values for mest effective
operation during rormmal running, and with due
regard to engine wear.

Self-Diagnosis {(SD} warning light
Lexus vahiclas are equipped with an SD

warning light located within the instrument
panel.

2 Self-Diagnosis connector
location .

The SD connector (Toyota data communi-
cation link, or TDCL) is located under the facia.
on the driver’s side {see illustration 20.,1).

3 Retrieving fault codes
without a fault code reader
{FCR) - flash codes

Nole: During the course of certain test
procedures. it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during testing do
not mislead diagnosis. Alf codes must be
cleared once testing is complete.

1 Ensure that the engine is at normal
operating temperature, and that all switches
and auxiliary equipment are turned off.

2 The throttle switch must be functioning
correctly, and the transmission in neutral

belore  implementing the  diagnostic
procedure,

3 Switch on the ignition, but do not start the
engine,

4 Usa a jumper lead to bridge the terminals
TE1 and E1 in the SD cennector {see
illustration 20.2).

5 The codes are cutput on the SD warning
light. The flashing of the light indicates the 2-
digit fault codes as follows:

a}l The two digits are indicated by two series
of flashes,

b) The first seres of flashes indicates the
multiples of ten, the second seres of
flashes indicates the single units.

c) Both tens and units are indicated by 0.5-
second flashes, separated by 0.5-second
pauses.

H20733

20.2 Bridge terminals TE1 and Et in the SD
connector. This causes the system to flash
the fault codes on the SO waming light

20



2002 Lexus

20.3 Position of the EFi fuse In the fusebox

o) A 1.5-second pause separatas the tens
from the units. A 2.5-second patise
separgles the transmission af each
individual code,

&) Code “34" is indicated by three 0.5-second
flashes, foliowed by 4 1.5-second pause,
followed by four 0.5-second flashes.

8 Count the number of flashes in each series,
and record sach code as it is transmitted.
Rafer to the table at the end of tha Chapter to
determing the meaning of the lautt cade.

7 Fault codes will be transmitted in sequentiai
order, and repeated after the highest recorded
code has been displayed.

8 When all codas have been transmitted. the
warning light will pause and then repaat the
sequence.

@ If no faults have been detected., the waming
light will flash on and off every 0.5 seconds for
eight flashes, After a 3-second pauss, the
sequence will be repeated.

10 Turn ofl the ignition and remove the
jumper foad to end fault code retrieval.

Modeis with the 2JZ-GE engine

Note: Ensura that the preparatory conditions,
which were set for the fault code retrieval
mode, are stilf applicable {see paragraphs 1
and 2). The jumper fead betwsan lerminals
TET and ET should be disconnected.

11 Use a jurnper lead to bridge terminals TE2
and E1 in the 3D conneclor {refer to
illustration 20.2).

12 Switch on the ignition. Note: f the jumper
lead is connected after tha ignition is switched
on, the test mode will fail to start.

13 The 3D warning light will flash regularly to
indicate that the system has initiated test
mode.

14 Start the engine and road test the vahicle.
Drive at a speed of maore than 6 mph (10 km/h).
and attempt te repreduce the conditions
during which the fault might occur.

15 Bring the vehicle 1o a hatt with the ignition
still on.

18 Ramove the jumper lsad from terminals
TE2 and E1, and place the lead between
terminals TE1 and E1.

17 The codes recorded during the road test
will now be putput on the SD warning light.
The flashing of the light indicatas the 2-digit
fault codes, in the same way as described
praviously {see paragraphs 5 1 9},

18 Tum off the igniticn and remove the
jumper lead to end fault code retrieva.

Method 1

1 Remove the 20-amp EFi fuse from the
fusebox for a minimum of 30 seconds (ses
fllustration 20.3).

2 Replace the EFi fuse, and the fault codes
should be cleared from the ECM memory.

Method 2

3 Turn off the ignition and disconnect the
hattery negative terminal for a period of
approximataly fifteen seconds.

4 Reconnect the battery negative terminal.
Note: The first drawback to this method is that
battery disconnection will re-initiafise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requiras starting the engine
from cold, and driving at various engine
speeds for approximately 20 minutes. The
second drawback is that radio securily codes
and other programmed values will ba re-
initiafised, and these will require re-entering
once the batlery has been reconnected. Where
possible, use the first method described above
for use an FCR) for code clearing.

& Sat-Dlaguonls it & faut

Nate: During the course of certain test
procedures, it is possible for additional fault
codes to be gensrated. Care must be taken
that any codes generated during test routines
do not mistead diagriosis.

All Lexus modaeis

1 Prior to fault code retrieval, ensure that the
angine is at normal operating temperature,

and that the throttle switch is functionn
cerectly (indicating the idle candition).

2 Connect an FCR to the SD cornector. Uy
the FCR far the following purpeses, in stig
compliance with the FCR manufactum’
ingtructions:

g) Retrieving fault coces.

b) Clearing fault codes.

c) Making adjustments.

) Displaying Datastream.

3 Codes must always be cleared afy .

component testing, or after repairs involving

the removal or replacement of an EM: k

component.

g

1 Use an FCR 1o interrogate the ECM for faut
codes, or gather fault codes manually, g
described in Sections 3 or 5.

Codes stored

2 i one or more tault codes are gaiherss,
refer to the fault code table at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, laok fora
common factor such as a defective earh
return or supply.

4 Refer tv the component test procedures in
Chapter 4, where you will find a means of
testing ibe majarity of components ang
circuits found in the modem EMS.

5 Onca the fault has been repaired, clear the
cedas and run the engine under vanous
conditions to determine if the problemn has
clearad.

6 Check the ECM for fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effactively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is outside of
he parameters designed into the SO system.
Refer to Chapter 3 for mare infarmation on
how o effectively test the engine
management system.

9 If the problem points to a specific
component, refer 1o the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
cirguits found in the modern EMS.

T
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Lexus 203

Fault code tables

All Laxus models - Tayata TCCS

Flash/
FCR code
12

13
14
15
16
14
18

§

22
24
%
%

Description

No RPM signal to elactronic control madule (ECM) while
cranking

RPM signal or circuit

Missing igniton No. 1 signal from amplifier

Missing ignition No. 2 signal from amplifier
Transmission control signal or elreuit

No. 1 camshaft position sensor (CMP) signal or ciruit
Ne. 2 camshaft position sensor {CMP} signal or circuit
Oxygen sensor (OS) or OS circuit

Coolant temperature sensor {CTS) or CTS circuit

Air temperature sensor (AT3) or ATS gircuit

Lean exhaust

Rich exhaust

Flash/  Description

FCR code

27 Oxygen sensor (0S) or OS circult

28 Oxygen sensor (O8) or OS circuit

29 Oxygen sensor (08} or OS5 circuit

3 Mass airfliow (MAF) sensor or MAF sensor circuit

35 Altitude compensation circuit

41 Throttle pot sensor (TPS) or TPS circuit

43 Starter signal circuit epen

47 Sub-throttie pot sensor (TPS) or TPS circuit

a1 Neutral switch off (transmigsion net in neutral) or air
conditioning switched on during teat

52 Knock sensor (KS) or KS circuit

53 Knock contral computer preblem

85 No. 2 knock sensor (KS) or KS ¢ircuit

71 Exhaust gas recirculation {(EGR} sensor or circuit

ag Continuous flash, no codes present



{Chapter 21
Mazda

21e1

The engine management system (EMS] fitted
to Mazda vehicles is Mazda EGi, which exists
in both MPij and SPi forms. Mazda EGi controls
tha primary ignition, fuel injection and idle
functions from within tha same control moduls.

Seif-Diagnosis {(SD) function

Each ECM has a self-test capability that
continuaily exarnines the signals from certain
engine sensors and actuators, and compares
pach signal to a table of programmead values. If
the diagnostic software determines that a fault
15 prasent, the ECM stares one or mors fault

conditions not covered by the diagnostic
software.

Mazda EGi generates fault codes for
retrigval by manuat means (flash codes) or by
a dedicated fault code readser (FCR). Until
1995, 1ha fault code struciure was 2-digit.
After 1595, in some Mazda models the fault
code structure was changed to 4-digit. The
caode tables at the end of the Chapter indicate
the meaning for both 2- and 4 digit codes.

Limited operating strategy (LOS}

Mazda systems featured in this Chapter
utilise LOS {a function that is commonly callad
the “limp-homa mode™). Onge ¢ertain faults
have been identified (not ail faults will initiate

{Contents
Indax of vehicles Retrieving fault codes without a fault code reader (FCR} -
Sait-Diagnosis flashcodes ., . ... 3
Clearing codes without 2 fault code reader (FCR) .. .......... ... 4 Seifl-Diagnosis connectoriocation . .......... ... ... ... 2
Guidetotestprocedures ....... ... ... ... . i ciiaa. B Self-Diagnesis with a faultcodereader (FCRYy .. ... ........... 5
Infroduction . . ... ... e 1 Fault code tables
index of vehicles
Model Engine code Year System
121 1.3 SOHC 16V cat B3 1591 to 1995 Mazda EGI-S BRI
823 1.3i SOHC 16V cat B3 1991 to 1995 Mazda EGi MPi
323 1.3i SOHC 16V B3 1995 10 1897 Mazda EGi MPi
323 1.5i DOHC 16V z5 1994 to 1997 Mazda EGi MPi
323 18001 B6 1985 to 1987 Mazda EGi MPi
323 1.6i Turbo 4x4 DOHC B& 1986 to 1989 Mazda EGi MPi
323 1.6i SOHC 18V cat B8 1991 to 1994 Mazda EGI MPi
323 1.6i Estate SOHC cat B6E 1991 to 1994 Mazda EGi MPi
3231 8i DOHC 16V cat BP 1991 to 1994 Mazda EGi MPi
323 2.0i DOHC V6 24V KF 1995 to 1997 Mazda EGi MPj
323 2.0i DOHC V6 24V KF 1996 to 1997 Mazda EGi MPi
626 1.8 cat DOHC 16V FP 1892 to 1997 Mazda EGi MPi
626 20001 twd FE 1985 to 1987 Mazda EGI MPi
§26 2.0i GT DQHC 168V FE 1967 to 1990 Mazda EGi MPi
626 2.0i DOHC 18v FE 1990 to 1993 Mazda EGi MPi
626 2.0i DOHC 16Y cat FE 1990 to 1995 Mazda EGi MPi
626 2.0i DOHC 16V cat FS 1892 to 1997 Mazda EGi MPi
526 2.2 4x4 SOHC cat F2 1890 to 1993 Mazda EGi MPi
826 2.5 DOHC V6 cat KL 1992 to 1997 Mazda EGt MPi
E2000 FE 1894 to 1997 Mazda EGi MPi
MX-3 1.6i SOHC 16V B6& 1991 to 1997 Mazda EGi MPij
MX-3 1.8 DOHC V6 K8 1891 to 1997 Mazda EGi MFi
MX-5 1.8 DOHC 18V BP 1995 to 1997 Mazda EGi MPi
MX-6 2.5 V& DOHC cat KL 1892 to 1997 Mazda EGi MPi
¥edos 6 1.6i DORG 16V B8 1994 to 1957 Mazda EGi MPi
¥edos B 2.0i DOHC 24V KF 1992 to 1957 Mazda EGi MPi
Xedos 9 2.0i DOHC 24V KF 1994 to 1995 Mazda EGi MPi
Xedos 9 2.5 DCHC 24V KL 1994 t¢ 1997 Mazda EGi MPi
RX7 AE13B 1986 to 1990 Mazda EGi MPi
Self-Diagnosis
- : codes. Codes will not be stored about comp-  LOS), the ECM will implement LOS and refer
1 Introduction onents lor which a code is not available, or for  to a programmed default value rather than the

sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fauit has cleared, the
ECM will revert to nomal operation.

Adaptive or learning capability

Mazda systems also ulilise an adaptive
function that wilt modify the basic pregrammed
valuas for most effactive operation during
normal running, and with tdue regard to engine
wear.

Self-Diagnosis (SD) warning light
The majority of Mazda models ars

equippad with a SD warning light located
within the instrumant panet.
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21,1 Green 6-pin and 1-pin $D connectors
located near to the wiper mator

A Green six-pin connector
B 1-pn connector

2 Selt-Diagnosis connector
location

in some early 323 modeis (engine code BS,
1985) and many €26 models fram 1987 to
1993 (engine codes FE, F2 and F3), a green &-
pin S0 connector in conjunction with a single-
pin connector are provided, and these are
usually located close together. Mazda 121,
323 from 1987 and alt other 626 models utilise
a 17-pin 3D cornector.

6-pin SD connector

In the engine compartment, close to the
wiper motor, behind the lett-nand front strut
mounting, or to the raar of the tefi-side inner
wing (see illustrations 21.1 and 21.2}. The
SD connectors on 1985 323 models are
located under the passenger’s side facia
close io the ECM.

17-pin SD connector

in the engine compartment, next to the
battery {see illustration 21.3) or close to the
airflow sensor.

—

21.2 Green &-pin and 1-pin SD connectors
close together on the loom

A Green six-pin connector
8 T-pin connector

21.3 17-pin SD connector located next i
the battery

. i . code number B.
3 Retrieving fault codes

without a fault code reader
{PCR) - flash codes

by two series of flashes:

a) The first series of flashes indicates the
multiples of ten, the second series of
flashes indicates the single units.

b} Tens are indicated by 1.2-second flashes,
separated by a short pause.

c) A pause of 1.6 seconds separates tens
and units (the light remains extinguished
during pauses).

d} Units are indicated by 0.4-second flashes,
separated by a short pause.

&) Four lang flashes and one short flash, for
axampie, displays code 41.

fi A pause of 4 seconds separates the
transmission of each individual code.

g) The code is repeated with a 4-second
pause befwoen each cade that is
displayed.

6 Count the number of flashes in each senes.
and record each code as it is transmitted,
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

7 Continue retrieving codes until 2l storad
codes have been retrieved and recorded.

8 Turn off the ignition and remove the diode
light 1o end fault code retrieval.

Note: During the course of certain test
procedures, it is possible for additional fauft
codes to be generaled. Care must be taken
that any codes generafed dunng test routines
do not mislead diagnosis. Afl codes must be
cleared once testing is complele.

6-pin SD connector

1 Locale the green 6-pin connector and then
attach an LED diode light between the B+
terminal and the signal terminal in the & pin
connactor (see illustration 21.4).

2 Locate the green single-pin terminal, and
use a jumper wirs lo connect it to earth.

3 Switch on the ignitien, do not start the
engine. The light will remain illuminated for 3
saconds, and then flash to indicate the fault
code. If the light extinguishes, no fault codes
are stored.

4 Faull codes are displayed an the LED Light
as 2-digit flash codes. Codes 1 tc 9 are
displayed as a series of short pulses 0.4

+ B
TERMINAL

\ H20867
SIGNAL TERMINAL

21.4 Connect an LED test light between
pins A and B in order to retriave flash codes
from vehicles with the 6-pin connactor

A Green 6-pin connector
B LFED attached between signal
terminal and B+ terminal

i g

IGN
(TACHO)

21.5 Connect a jumper lead between pins TEN and GND in order to retrieve flash codes
with the aid of the SD warning light

A 17-pin 80 connector B Jumger lead

|
17-PIN CONNECTH|§

saconds in duration, with a 0.4-second pause |
between each pulse; thus. 8 flashes indicates [

5 The numbers from 10 to €9 are displayed |

17-5-
9 Use
and G
itusii:
wWartii
Mustr:
Nusis:
fermir
tarmi
Note:
codet
exar,
15, ¢
Pieas
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Mo
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LEL
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4§ 17-pin SD connector

§ Use a jumper lead to bridge terminals TEN

& ond GND in the 17-pin SD conneclor (see
# llustration 21.5). On medels without a
4 wamning ligint, connect an LED diode light (see
& llustration 21,6} or analogue voltmeter (see
4 lustration 21.7) between the FEN and the B+
g terminal in the S0 connector or the FEN
& terminal and the battery positive terminal.

Note: Lp to and including 1987, the fault

W oges are generated as a straight courn. For

example, 15 flashes indicates code number
15, or 5 flashes indicalte code number 5.
Flease refer to the correct fauft code table for
these models.

Models with SD warning light,

or retrieval with the aid of an

LED test fight

16 Switch on the ignion, but do not start the
sngine.

11 Fault codes are displayed on the LED light
or the SO warning light as 2-digit #ash codes.
Codes 1 to 9 are displayed as a series of short
pulses 0.4 seconds in duration, with a 0.4-
second pause between each pulse; thus, 8
flashes indicates code number 8.

12 The numbers from 10 to €8 are displayed
by two series of flashes:

a} The first senes of flashes indicates the
multiples of ten, the second series of
flashes indicates the single umits.

by Tens are indicated by 1.2-second flashes,
separated by a short pause.

¢) A pause of 1.6 seconds separafes fens
and urits (the light remains extinguished
during pauses).

d) Units are inaicated by 0.4-second flashes,
separated by short pauses.

et Cade 47 is displayed by four long flashes
and ane short flash.

f) After 2 4-second pause, the code is
repeated.

g) A pause of 4 seconds separates the
transmission of each individual code.

13 Count the number of flashes in each
series, and record each code as it is
transmitied. Refer to the tables at the end of
the Chapter to determine the meaning of the
fault code.

14 Continue retrieving codes until all stared
codes have been retrieved and recorded.

15 Turn off the ignition and remove the
jumper lead and test light (where used) to end
fault code retrieval.

Retrieval with the aid of
an analogue voltmeter

16 Switch gn the ignition, but do net start the
engine.

17 Fault cades are displayed on the analogue
voitmeter as needle sweeps; the number of
needle sweeps indicates the fault code.

18 Count the number of sweeps in each

—

1GN
(TaCHO)

‘ H29883 GND

21.6 Connect an LED test light and a jumper lead to the correct pins in the SD connector
in order to retrieve flash codes. The positive probe must be connected either to the B+
terminal in the 17-pin SD connector or the battery positive terminal

A 17-pin 80 connector
8 Jumper lead

series, and record each code as it is
transmitted. Refer to the tables al the end of
the Chapter to determine the meaning of the
fault code.

19 Continue ratrieving codes until all stored
codes have been refrieved and recerded.

20 Turn off the ignition and remove the
jumper lead and veltmeter to end fault coda
retrieval.

C LED test light
D Battery positive terminal

4-digit fault codes

21 Some Mazda models from 1995 onwards
have a 4-digit fault code structure. The code
tables at the end of the Chapter indicate the
meaning for both 2- and 4-digit codes, but at
the time of going to press, we do not have
information on whether 4-digit codes can be
retrieved by manual means,

C

—J

FEN

(8
ME!
Al
| GND—E‘JDDDDDD + -

-O
‘ o

H25300

21.7 Connect an analogue voltmeter and a jumper lead to the corect pins in the 5D
connector in order to retrieve flash codes. The positive probe must be connected either
to the B+ tarminal in the 17-pin SD connector or the battery positive terminal

A 17-pin 8D connector
B Jumper lead

C Analogue voltmeter
D Battery positive terminal
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Preferrod method

1 Turn the ignition key to the “ACC" position.
2 Remove tha B0-amp BTN fuse and the 30-
amp EGi tuse. The fusebax is located in the
angine compartment.

3 Wait for 20 seconds and then refit the fuses.
All stared fault codes should now be clearad.

ARternative method

4 Disconnect the battery negative terminal for
at least 20 secends.

§ Fully deprass the brake pedal for at least 5
seconds and then release it

8 Reconnect the battery negative terminal.
Note: The first drawback o this method is that
battery disconnection will re-initiaiise alt ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and driving at various engine speeds
far approximately 20 minutes. The second
drawback is that the radio sacunity codes, clock
sefting and other stored vaiues will be inftialised,
and thase must be re-entered once the battary
has been reconnected. Whera possibie, use the
preferred method described above, or clear the
codes using a fault code reader.

R e i
Gl SR

Note: During the course of certain test
procedures, it is possible for additicnal fauit
codes fo ha generalted. Care must be taken
that any codes generated during test routines
do not misiead diagnosis.

All Mazda modeis

1 Connect an FCR to the SD connector. Use
the FCR for the following purpases, in sirict
compliance with the FCR manufacturer’s
instructions:

a) Ratrieving fault codes.

b} Clearing fault codes.

c} Checking switches.

d) Making adjustments to timing and idie

speed.

2 Codes must always be cleared after
component testing, or after repairs involving
the removal of an EMS companent.

FERTERE

R

1 Use an FCR to interrogate the ECM for fault
codes, or {where possible) gather codes
manually, as described in Sections 3 or 5.

Eyrecs 134

Codes stored

2 If one or more fault codes are gathend
refer to the fault code tables at the end of th
Chapter to determine their meaning.

3 If several codes are gathered, look forg
common factor such as a detective sath
raturn or supply.

4 Refer to the component test proceduresn

a2

Chapter 4, where you will find a means o 03
testing the majorily of components and 04
circuits found in the modermn EMS, 06
& Once the fault has been repaired, clear t 09
codes and run the engine under variou 15
conditions to determine if the problem ha am-
cleared, -
6 Check the ECM for fauit codes once mom, Fiz
Repeat the above procedures where code FC
are still being stored, 1
7 Refer to Chapter 3 for more information on 2
how to effectively tast the EMS. 3
No codes stored ‘é
B Whare a running problem is experienced, 6
but no codes are stored, the fault is outsided 8
the parameters designed into the SD system,
Refer to Chapter 3 for more information gn 9
how to etfectively test the enging
management system. 1
9 If the problem points to a specific 1
component, rafer to the test proceduresin v
Chapter 4, where you will find a means d
testing the majority of components and 1
circuits found in the modem EMS.

1

1

1

1
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Fault code tables

Y Wezda EGi
4 (straight count, models up to and including 1987)

Flash/ Description
FCR code

B B No ignition reference signal

F I Airflow sansor (AFS) or AFS circuit

i Coolant temperature sensor {CTS) or CTS eircuit
M Air temperature sensor (ATS) or ATS circuit

06 Throttle pot sensor {TPS) or TPS circuit

[ Atmospheric pressure sensor (APS) or APS circuit
] Air temperature sensor [ATS) or ATS circuit

Mazda EGi {1988-on modals)

Flash/ 4-digit Description
fCR code code

1 - ignition pulse

2 0335 RPM sensor or circuit, NE signai

3 1345 RPM sensor or circuit, G signal

4 - RPM sensor or circuit, NE signal

5 0325 Knock sensor {KS) ar KS circuit

[ - Vehicle speed sensor (VSS3) or VSS circuit

8 0100 Vana or mass airflow sensor (AFS or MAF) or
circuit

9 0115 Caolant temperature sensor (CTS) or CTS
circuit

10 D1 Air tamperature sensor [ATS) or ATS circuit

12 0120 Throttle pot sensor {TPS) or TPS circuit

14 - Electrenic contrel module {ECM) or ECM

; circuit
H 14 - Atmospheric pressure sensor (APS) or APS

circuit (alternative code)

15 0134 Oxygen sensor (08) or OS circuit

16 1402 Exhaust gas recircutation (EGR) Valve or EGR
circuit

17 1170 Oxygen sensor (OS) or OS circuit

17 1170 FBG systern or circuit (altemative code)

23 0154 Oxygen sensor (0S) or OS circuit

24 1173 Oxygen sensor {OS) or OS circuit

25 - Fuetf pressure regulater solenoid valve

26 0443 Carboen fitter soienoid valve (CFSV) or CFSV
circuit

28 1485 Solenoid valve, exhaust gas recirculation

{EGR} vacuum, or circuit

Flash/ 4-digit

FCR code code

29 1486

K] -

34 0505

35 -

35 -

41 -

46 -

55 0715

56 0710

60 0750

61 0755

62 0760

63 1743

64 1765

64 1765

65 1744

66 0745

67 -

BR -

69 -

71 1602

7z 1603

73 1621

74 1622

75 1623

76 1604
1605
1606
1607
1608

Description

Solenoid valve, sxhaust gas recirculation
(EGH) ver, ar circuit

Idle speed control valve (ISCV) or ISGV circuit
Idie speed control valve (ISCV) A or ISCV circuit
tdle speed control valve (ISCV) B or ISCV circuit
Pressure regulator solenoid valve or circuit
{alternative code)

Sclenoid valve, variable induction system 1
Solencid valve, vanable induction system 2
Vehicle Speed sensor (VSS) or VSS circuit
Temperature sensgr - automatic transmissgion
(AT) or circuit

Solenoid valve - 1-2 shift, automatic
transmission {AT) or circuit

Solenoid valve - 2-3 shifl, aulomatic
transmission (AT or circuil

Solencid valve - 3-4 shift, automatic
transmission [AT) or circuit

Solenoid valve - lock-up, automatic
transmission (AT} or circuit

Solenoid valve - 3-2 shift, automatic
transmiasion (AT) or circuit

Cooling fan relay (alternative code)

Lock-up solenaid, automatic transmissian (AT)
Line pressure solencid, automatic
transmission {AT}

Cooling fan relay, low temperature

Cooling fan relay, high temperature

Cooling fan thermistor

immobiliser unit, PCM cammunication error
ID number unregistered {immobiliser)

Codls words do not match {immebilisar)

1D numbers de not match {immobiliser)

Code word/ID number writing and reading
error (immobiliser}

Code word unregistered (immabiliser)
Electronic control moduie (ECM) or ECM
circuit

Code words do not match {immaobiliser)

ID numbers do nat match {immebiliser)

PCM internal circuit malfunction

21



Chapter 22
Mercedes

221

Contents

Index of vehicles

Self-Diagnosis

foach KEJ 1-Jetronic duty cycle coderetrieval .............. ..

Bosoh ik3.U-Jetrome duty ¢ycle and flash code retneval . . .

Bosch RED 2 Jetronic and EZ-L ignition module duty cycle and
flash coge retneval HB-pIN) ... L e

Baseh LH41-Jetronic and EZ-L ignition madule duty cycle and
flasn cade retneval 138-ping . L0 Lo L

Index of vehicles

Bosch Motronic MP6.0/6.1 and HFM/PMS flash code retrieval .
Clearing fault codes without a fault code reader (FCR) .. . ... ..

Guide to test procedures
Introduction .

Self-Diagnosis connector location .. .. ... ... .. ..
Self-Diagnosis with a fault code reader {FCR)

Fault code tables

.
W — DM

Model Engine code
180 111.920
190E cat 102.962
1808 2.3 cal 102.985
190E 2.5-16 & cat 102.980
190E 2.5-16 Evolution 102.931
190E 2.6 103.942
190E 2.6 cat 103.942
200 111.941
200 111.940
200& & TE cat 102.963
G220 111 961
E220 111.8960
C230 & Kompressor -

230E, TE & CE cat 102.982
230GE 102.980
260L & cat 103.840
260E 4-Matic & cat 103.943
2605SE & cat 103.941
C280 104.941
E280 cat 104.942
5280 104,944
SLPE0 101,943
E300 103.985
JO00SE, SLL & cat 103.981
J00F, TE. CF & cat 103.8832
I00E & cat 103,985
JODE-24, 1L-24 & (CL-24 cal 104 980
J0CTE 4-Matw, & cat 103,985
300050 & cant 103,984
S0USL-29 & cat 104,981
Bl 104,992
AtAlv] 104.934
314D 104.991
NG5S, SE & SEL 119,971
Ldvy 119975
2400 119971
ANGE 119 97d
JALSL 119972
SNsE & SR 119 970
LOGSEC 113970
QLS Gat 118 90
E&N 119.974
K300 118.970
ELLO0 119.972
AOMSEL 1200.980
ShlIY ¢t 1203.980
SR 120.980
SLE00 1200981

Year

1993 to 1997
1988 10 1993
1989 to 1993
1988 to 1993
1989 to 1992
1989 to 1983
1987 10 1983
1994 1o 1987
1982 to 1896
1988 to0 19983
1993 to 18997
1992 to 1997
1995 to 1997
1988 to 1993
1989 to 1991
1989 to 1993
1988 to 1992
1888 to 1992
1593 to 1997
1892 to 1986
1993 to 1957
1993 to 1997
1992 to 1985
1986 to 1992
1987 to 1993
1988 to 19383
15389 to 1993
1988 1o 1983
1989 10 1985
1989 to 1985
1992 o 1997
1993 1o 1997
1893 10 1997
1991 on
1992 to 1995
1993 1o 1997
1997 on
1997 on

1981 on
1932 an
1989 ta 1994
1992 1o 1995
1993 to 1997
19493 to 1997
1991 to 1396
1991 to 1996
19496 10 1997
19493 to 1997

System

PMS (Siemens}

Bosch KE3 S-Jetranic

Bosch KE3.5-Jetronic

Bosch KE3.1-Jetronic

Bosch KE3.1-detronic

Bosch KE3.5-Jetronic

Bosch KE3.5-Jetronic

PMS {Siemens)

PMS/Motronic 6.0/6.1

Bosch KE3.5-Jetronic

HFM

HFM

HFM

Bosch KE3.5-detromic

Bosch KE3 &-Jetronic

Bosch KE3 5-Jetronic

Bosch KE3.5-Jetronic

Bosch KE3J &-Jetranic

HFM

HFM

HFM

HFM

Bosch KE3.5 Jetronic

Bosch KE3.5-Jetronic

Bosch KE3.5-Jetronic

Bosch KF3.5 Jetronic

Baosch KE5.2-detromc/EZ-L igmition
Bosch KE3.5-Jetromc

Bosch KES.2-Jetronic/EZ-L ignition
Bosch KES.2-Jetromc/EZ2-L ignition
HFM

HFM

HFM

Bosch LHA 1 Jetionic/EZ | igrinan
Bosch LH4.1-detrorc/EZ-L igmtion
Bosch LH4. 1 -Jetrome/EZ-L ignition
Bosch LH4.1-Jetronic/EZ-L ignition
Bosch LH4 1-Jetromic/EZ-L igmtion
Bosch LH4.1-Jetromc/EZ-L ignition
Bosch LH4.1-Jetronic/EZ-L igrition
Bosch KES.2-Jetromic/EZ2-L ignition
Bosch LH4.1-Jetronic/EZ-L ignition
Bo=sch LH4.1-Jetronic/EZ-L ignition
Bosch LH4.1-Jetronmic/EZ-L ignition
Bosch LH-Jetronic/EZ-L ignition
Bosch LH4. 1 -Jetronic/EZ-L igrition
Bosch LH4.1-Jetromc/F7Z | ignition
Bosch LH4.1-Jetronic/EZ-1 igmition
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Self-Diagnosis

1 introduction

Some Mercedes vehicles are equipped with
an engine management system (EMS) that
controls primary ignition, fuelling and idle
functions from within the same ECM. Other
Mercedes vehicles are equipped with a
separate electronic ignition module that
controls primary ignition, and an electronic
injection medule that controls fuelling and idle
functions. All of these engine management,
ignition and fuel systems are equipped with a
self-diagnosis system capable of generating
fault codes.

Engine management systems covered by
this Chapter include Bosch Motronic versions
MP6.0 and MP6.1, and HFM and PMS
{Siemens}. Electronic fuel injection systems
include Bosch LH-Jetronic 4.1 and KE-Jetronic
versions 3.1, 3.5, 5.2. The electronic ignition
module with seif-diagnosis is Bosch EZ-L.

Where the vehicle is equipped with Bosch
EZ-L ignition and either the LH-Jetronic or KE-
Jetronic fuel system, fault codes will be
generated separately by the igniticn and fuel
systems. In some vehicles, one 16-pin or 38-
pin SD connector is provided for both ignition
and fuel code retrieval. In other vehicles,
ignition and fuel system codes are retrieved via
separate SD connactors. Whatever; ignition
and fuel codes must be retrieved separately on
systems other than Motronic, HFM and PMS.

Mearcedes KE and LH-Jetronic systems are
capable of generating two very different kinds
of fault codes. These are 2-digit fault codes
and 2-digit duty cycle codes. Fault codes are
similar to those generated by most other
systems. Duty cycle codes provide data on
the Lambda control system and faults that

have cccurred very recently {within the last
four engine starts).

Bosch EZ-L ignition, Bosch Motranic, HFM
and PMS systems generate fault codes only.

Fault codes retrieved in conjunction with an
LED light are listed in the code tables at the
end of the Chapter as 2-digit flash codes. in
addition, when an FCR is used to retrieve
codes, the codes displayed on the FCR may
be 2-digit or 3-digit; both kinds are indicated
where appropriate.

Duty cycle % codes

If a fault ocours on any of the monitored
circuits during a period of engine running {only
a small humber of circuits will generate duty
cycle % codes), the ECM will increment a
counter, but will not store a fault at this stage.
if the fault is present at the next two engine
starts, the ECM will again increment the
counter each time. If the fault is still present
after four consecutive engine starts, the fault
is recorded in non-volatile memory. If the fault
disappears before four consecutive
occurrences, the counter is reset to zero. If
the fault recurs, the counter will begin
incrementing from the zero point. The duty
cycle % routing will display this code, along
with any faults that are present but have not
yet been stored into mamory (if the fault has
occurred in less than four consecutive engine
starts}).

Self-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmed values,
If the diagnostic software determines that a
fault is present, the ECM stores one or more
fault codes. Codes will not be stored about
components for which a code is not availabls,

or for conditions not covered by ty ;‘
diagnostic software, ;

Limited operating strategy (LOS |

Mercedes systemns featured in this Chapts lE
utilise LOS (a function that is commaonly calet |
the “limp-home mode”). Once certain faus g
have been identified {not all faults will initia J
LOS}, the ECM will implement LOS and refy i
to & programmed default value rather thants JE
sensor signal. This enables the vehicle tobs I
safely driven to a workshop/garage for repa |
or testing. Once the fault has cleared, thy |
ECM will revert to normal operation.

Adaptive or learning capability §

Mercedes systems also utilise an adaptive [§
function that will meodify the basic
programmed wvalues for most effective
operation during normal running, and with due
regard to engine wear.

Self-Diagnosis warning light

Some Mercedes models are equipped with
an SD warning light located within the
instrument parel, which may be used 1
display flash codes.

2 Self-Diagnosis connector
location

Note: A/l Mercedes S0 conneciors are
provided both for relrieving flash codes and
for dedicated FCR use.

Bosch KE3. 1-Jetronic

The 9-pin SD connector is located in the
engine compartmeant on the left-hand inner
wing, close to the ignition module {see
illustrations 22.1 and 22.2).

22.1 5D connector locations in Mercedos models

A S0 connector location

B 16-pin SD connector (when fitted)
C 38-pin 8D connector fwhen fitted)
D 9-pin SD connector fwhen fitted)

22.2 9-pin SD connector
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Fengine compartment on
lulkhead {see illustration 22.3).

48osch KES5.2-Jetronic
§ind EZ-L ignition
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22.3 B-pin 8D connector

A8osch KE3.5-Jetronic

The 8-pin SD connector 15 located in the
the right-hand

The 16-pin SD connector {2-digit fusl and

4 nition code retrieval) is located in the engine
4 compartment on the right-hand bulkhead (see
4 llustration 22.4). The 9-pin SD connector
3§ 0S percentage code retrieval) is located in
¥ e engine compartment on the left-hand
4 ner wing.

1 Bosch LHA4.1-Jetronic
§ and EZ-L ignition

The 38-pin SD connector (2-digit fuel and

4 inition code retrieval) is located in the engine
4 tompartment’s electrical box on the right-
1 hand bulkhead {see illustration 22.5). The 9-
% rin SD connector {OS percentage code
¥ ntneval} is located in the engine compartment
J onthe feft-hand inner wing.

Bosch Motronic
MP6.0/6.1, HFM and PMS

The 16-pin or 38-pin 3D connector is
iecated in the engine compartment on the
fight-hand bulkbead.

22,5 38-pin 8D connector

22.4 16-pin 8D connector

3 Bmh KE3 'I-éeh‘mﬁc duty
' mle cosd‘e mh'ievai

Note: Duning the course of certain test
procedures, it is possible for additional codes
to be generated. Care must be taken that any
codes generated during test routines do not
mislead diagnosis. Al codes must be cleared
once testing is complets.

1 Duty cycle codes alone can be retrieved
from KE3.1-Jetronic.

2 Aftach the positive probe of a digital multi-
meter (DMM) to pin number 3 of the 9-pin SD
connector. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{soa illustration 22.6}.

3 Switch on the ignition.

4 The meter should display the 2-digit duty
cycle codes as a percentage.

& Record the duty cycle percentage, and
compare the value with the duty cycle % code
chart at the end of this Chapter.

& Turning off the ignition ends duty cycle
code retrieval. Remove the DMM probes from
the SD connector.

4 Bosch KE3.5-Jetronic duty
cycle and flash mde
retrieval

Note: During the course of cerfain test
procedures, it is possible for additional codes
to be generated. Care must be taken that any
codes generated during test routines do nof
misfead diagnosis. Alf codes must be cleared
once testing is complete. If using a fault code
reader, proceed to Section 8.

1 Duty cycie codes and 2-digit fault codes
can be retrieved from KE3.5-Jetronic
systems. Duty cycle codes must be retrieved
prior to 2-digit fault code retrieval.

2 Attach the positive probe of a digital muiti-
meter (DMM} to pin number 3 of the 8-pin SD
connector. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
(see illustration 22.7).

3 Start and warm-up the engine so that the
coolant temperature is at least 80°C (normal
operating temperature).

4 Stop the engine and switch on the ignition.
5 The meter should display the 2-digit duty
cycle codes as a percentage.

6 Record the duty cycle and compare the
valua with the duty cycle % code chart.

7 Turning off the ignition ends duty cycie
code retrieval. Remove the DMM probes from
the 80 connector.

8 The method of retrieving 2-digit fault codes
differs accerding to the type of 8-pin SD
connector fitted. Some B-pin SD connectors
have an LED and button, others do not.

9 If the 8D connector does not contain an
LED and button, attach an accessory switch
between pins 3 and 1 in the SD connector.
Connect an LED diode test hght between the
battery (+) supply and S0 pin 3 as shown
{refer to illustration 22.7).

10 Switch on the ignition.

11 Close the accessory switch or depress the
button for at least 5 seconds, and then open
the switch or release the button. After approx-
imately 2 saconds, the LED will begin to flash.

50%

DUTY
T cveLe

22.6 Connect a digital multi-meter {a) to
the 9-pin SD connector (B) in order to
retrieve percentage codes
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12 The LED displays the 2-digit fault codes
as a straight count. One flash is aqual to cne
code number, so five flashes denotes fault
code number 5, twenty-two flashes denotes
fault code number 22, and so on. Each flash
lasts for 0.5 seconds, and there is a 1-second
pause between each digit.

13 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to determine the meaning of the flash
code.

14 if code number 1 is transmitted, no faults
codes are stored.

15 Retreve subsequent codes by once more
closing the accessory switch or depressing the
button for at least 5 seconds. Open the switch
or release the button, and after approximately
2 seconds the LED will begm to flash.

16 Repeat code retrieval by turming off the
ignition and repeating the whole procedure
from the beginning.

17 Turning off the ignition ends fault code
retrieval. Remove the accessory switch and
diede light from the SD connector where
these components were used.

5 Bosch KES.22-Jetronic and EZ-
L ignition modude duty
and flash code retrieval {16-pin)

Note: During the course of certain test
procedures, it is possible for additional codes
to be generated. Care must be taken that any
codes generated during test routines do not
rmusfead diagnesis. All codes must be cleared
once testing is complete. If using a fault code
reader, proceed to Section 9.

1 Duty cycle codes and 2-digit fault codes
can be retrieved from KES5.2-Jetronic
systems. Duty cycle codes are available sither
with the engine stopped (ignition on) or with
the engine running at idle speed, and must be
retrieved prior to 2-digit fault code retrieval. in

addition, EZ-L ignition codes can be retrieved
from the 16-pin SD connector.

2 Attach the positive probe of a digital muiti-
meter (DMM) to pin number 3 of the 9-pin SD
connecter. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{refer to illustration 22.6).

3 Start and warm-up the engine so that the
coolant temperature is at least 80°C {(normal
operating temperature).

4 Stop the engine. Ensure that the air
conditicning is turmed off, and the automatic
transmission selector (where applicable) is in
“P*. Switch an the ignition.

5 The meter should display the 2-digit duty
cycle codes as a percentage.

& Record the duty cycle. The displayed value
will be 50% if all sensor inputs are within the
pre-determined operating parameters. If the
display indicates another value, refer to the
duty cycle % code chart at the end of this
Chapter to determine the reason.

7 Start the engine and allow it to idle. The
duty cycle should fluctuate if the system is
operating correctly. If the duty cycle value
remains fixed at one particular figure, refer to
the duty cycle % code chart to determine the
reason.

8 Turning off the ignition ends duty cycle
code retriaval. Remove the DMM probes from
the 9-pin 8D connector. All of the foliowing
fault code retrieval routines must be
perfaormed after duty cycle code retrigval.

8 Attach an accessory switch between pins 3
and 1 in the 16-pin SO connector. Connect an
LED diode test light between SD pin 16 {+) and
S0 pin 3 (~) as shown (see illustration 22.8).
10 Switch on the ignition.

11 Close the accessory switch for 2 to 4
seconds, and then open the switch. After
approximately 2 seconds, the LED light will
begin to flash.

12 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal

to one code number, so five flashes deny
fault code number 5, twenty-two fla ;
denotes fault code number 22, and so ik
Each flash lasts for 0.5 seconds, and then i’
a 1-second pause between each digit.

13 Count the number of flashes, and re
the code. Reafer to the tables at the end of el
Chapter to determine the meaning of tha i
code. ;
14 If code number 1 is transmitted, ne fa§e
codes are stored. 1
15 Retrieve subsequent codes by closing il
accessory switch once more for 2 to 4 second B
Cpen the switch, and after approximately i
seconds the LED light will begin to fiash, Ay
all stored codes have been displayed, th
codes will be repeated. 3
16 Turning off the ignition ends KE5.2 fut .
code retrieval. Hemove the accessory swit [iE
and diede light from the SD connector.

Engine systems conirol module
flash code retrieval {16-pin)

17 Fault codes from the engine systems

control madule can be retrieved by followng i

the next set of routines. :
18 Attach an accessory switch betwaen pin

14 and 1 in the 16-pin 8D connector. Connect ¥

an LED diode test light between SD pin 16 4

and SO pin 14 {-} as shown (see illustration Jf

22.9).

19 Switch on the ignition The method for |

code retrieval is identical to that described
above {paragraphs 11 to 16).

20 Retrieve ignition fault codes by following '

the routines described below (Bosch EZ-L).

Bosch E2-L ignition module
flash code retrieval (16-pin)

21 Only 2-digit fault codes can be retrieved
from Bosch EZ-L ignition.

22 Attach the wires of an accessory switch
between pins 8 and 1 in the 16-pin 30
connector. Connect a diode test light between

N |

BUTTON

LED

H29902
H23868

22.7 Connect a diode light (A} and accessory switch (B) to the
8-pin SD connector (C) in order to retrieve flash codes

22.8 Connect a diode light and accessory switch to the 16-pin SD
connector in order to retrieve flash codes

|
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¥ 8D pin 16 {(+) and 8D pin 8 (-} as shown (see
¥ Nustration 22.10).

4 23 Start the engine and warm it to normal
4 operating temperature.

% Allow the engine to idle.

25 Raise the engine speed to between 3100
and 3600 rpm for approximately 8 seconds,
and then allow the engine to idle once more.
% Detach the wvacuum hose from the
connection on the EZ-L ignition module,

27 Move the automatic transmission selector
lever from the “P” position to "D”, and then
back to “P".

28 Raise the enging speed to 5000 rpm for a
minimum of 2 seconds, and then allow the
engine to idle once more.

2 Reconnect the vacuum hose to the
connection on the EZ-L ignition module.

3 Rase the engine speed to 2300 rom, and
then briefly smap the throttle fully open so that
the throttie switch full-load contacts become
closed. Allow the engine to idle once more.
Note: If the ignition is tured off at any point,
the whole procedure must be restarted from
the beginning of the EZ-I ignition codes
rettieval roufine.

31 Close the accessory switch for between 2
and 4 seconds, and then open the switch.
After approximately 2 seconds, the LED light
will begin to flash.

32 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal
to one code number, so five flashes denotes
fault code number 5, twenty-two flashes
denotes fault code number 22, and s0 on.
Each flash lasts for 0.5 seconds, and there is
2 1-second pause between each digit.

8 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to detarmine the meaning of the flash
code,

34 if code number 1 I1s transmitted, no faults
codes are stored.

35 Retrieve subsequent codes by once more

2.9 Connect a diode light and accessory switch to the 18-pin SD
E connector in order to retrieve control module flash codes

closing the accessory switch for between 2
and 4 seconds. Open the switch, and after
approximately 2 seconds the LED light will
hagin to flash.

36 Turning off the ignition ends ignition
module fault code retrieval, and also clears all
fault codes from memory. Fault codes are not
retained in memory after the ignition has been
turned off.

37 Remove the accessory switch and dicde
fight from the SD connector.

6 E?sch LH4.‘I—Je'Iﬂ;)‘ilr;and EZ-
andﬂmhcodpremevaicg?ph]

Note: During the course of cerfain test
procedures, it is possible for addifional codes
to be generated. Care must be taken that any
codes generated during test routines do not
mistead diagnosis. Alf codes must be cleared
orice teshing is complete. If using a fault code
reader, proceed fo Section 9.

1 Duty cycle codes and 2-digit fault codes
can be retrieved from LH4.1-Jetronic
systems. Duty cycle codes are available either
with tha engine stopped {ignition on} or with
the engine running at idle speed, and must be
retrieved prior to 2-digit fault code retrieval. In
addition, EZ-L ignition ccdes can also be
retrieved from the 38-pin SD connector.

2 Attach the positive probe of a digital muRti-
meter (DMM) to pin number 3 of the 8-pin 8D
connectar. Attach the DMM negative probe to
earth, and switch the meter to read duty cycle
{refer to illustration 22.6).

3 Start and warm-up the engine so that the
coolant temperature is at least 80°C (hormal
operating temperature).

4 Stop the engine. Ensure that the air
conditioning is turned off, and the automatic
transmssion  selector s in “P"  {where
applicable). Switch on the ignition.

2210 Connect a diode light and accessory switch to the 16-pin
SD connector in order to retrieve ignition flash codes

5 The meter should display the 2-digit duty
cycle codes as a percentage.

6 Record the duty cycie. The displayed value
will be 50% if all sensor inputs are within the
pre-determined operating paramaters. If the
display indicates another value, refer to the duty
cycle % code chart to determine the reason.

7 Start the enging and allow it to idle. The
duty cycle should fluctuate if the system 1s
operating correctly. If the duty cycle value
remains fixed at one particular figure, refer to
the duty cycle % code chart to determine the
reason.

8 Turning off the ignition ends duty cycle
code retrieval. Remove the DMM probes from
the SD connector. All of the following fault
code retrieval routines must be performed
immadiately after duty cycle code retrieval.

9 Attach the wires of an accessory switch
between ping 1 and 4 in the 38-pin SD
connector. Connect an LED diode test light
between SD pin 3 {+) and 8D pin 4 {-) as
shown (see illustration 22.11).

H29871

22.11 Connect a diode light and accessory
switch to the 3B-pin 8D connector in order
to retrieve flash codes

22
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2212 Connect a diode light and accessory
switch te tha 38-pin SD connector in order
to retrieve ignition flash codes

10 Switch an the ignition.

11 Close the accessory switch for between 2
and 4 seconds, and then open the switch,
After approximately 2-seconds the LED light
will begin to flash.

12 The LED light displays the 2-digit fault
codes as a straight count. One flash is equal
to one code numbar, so five flashes denotes
fault code number 5, twenly-two flashes
denotes fault code number 22, and so on.
Each fiash lasts for 0.5 seconds, and there is
a 1-second pausa between sach digit.

13 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to delermine the meaning of 1he flash
code.

14 If code number 1 is transmitted, no faulls
codes are siored.

15 Retrieve subsegquent codes by cnce more
closing the accessory switch for al Ieast 5
seconds. Open the switch, and after
approximately 2 seconds the LED light will
begin 1o flash. Aller all siored codes have
been displayed, the codes will be repeated.

16 Turning off the ignition ends LH4.1 fault
code retrieval, Remove the accessory switch
and diode light from the SO connector.

Bosch EZ-L ignition module
flash code retrieval (38-pin)

17 Attach the wires of an accessory switch
between pins 1 and 17 in the 38-pin SD
connector. Connect a diode test light between
8D pin 3 (+) and SD pin 17 -} as shown {see
ilustration 22.12).

18 Switch on the ignition.

19 Close the accessory switch for between 2
and 4 seconds, and then open the switch.
After approximately 2 seconds the LED will
begin to flash.

20 The fiashing of the LED light displays the 2-
digit fauit codes as a straight count. One flash
is equal to one code number, so five flashes
denotes fauli code number 5, twenty-two
fiashes denotes fault code number 22, and so
on, Each flash lasts for 0.5 seconds, and there
is a 1-second pause betwsen each digit.

21 Count the number of flashes, and record
the code, Refer to the tables at the end of the
Chapter to determine the meaning of the flash
code.

22 H code number 1 is transmitted, no faults
codes are stored.

23 Refrieve subsequent codes by once more
closing the accessory switch for between 2
and 4 seconds. Open the switch, and after
approximately 2 seconds the LED will begin to
flash. After all stored codes have been
displayed, the codes will be repeated.

24 Turning off the ignition ends ignition
module fault code retrieval. Remove the
accessory switch and diode light from the SD
connector.

Base module flash code
retrieval {(38-pin)

25 Attach the wires of an accessory switch
between pins 1 and 8 in the 38-pin SO
connector, Connect an LED diode test light
between 5D pin 3 {+) and 5D pin 8 (-) as
shown {see illustration 22.13}.
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22.13 Connect a diode light and accessory
switch to the 38-pin SD connector in order
ta ratrieve base maodule flash coadas

2214 Connect a diode light and accessory
switch to the 38-pin SD connector in order
ta retrieve diagnostic module flash codes

26 Switch on the ignition. The methed fr .'
code retrieval is identical to that for the B4
module (paragraphs 19 to 24).

Diagnostic module flash code
retrieval (38-pin}

27 Attach the wires of an accessory swith i
between pins 1 and 19 in the 38-pin
connector. Connect an LED diode test ligh
betwean SD pin 3 {+) and SD pin 19 {{a
shown (see illustration 22.14).

28 Switch on the igniticn. The method i ¥

code retneval is identical to that for the EZL | -

module {paragraphs 19 to 24).

7 Bosch Motronic MP6.0/6.1
and HFM/PMS flash code
retfrieval

Note 1: During the course of cerfain tesd
procedures, it is possible for addilional codes
to be generated. Care must be taken that an
codes generated during test routines da ngt
risiead diagnosis. Alf codes must be cleard
once testing is complete. If using a fault code
reader, proceed tc Section S.

Note 2: Flash codes retrieved using ths
method may be different 1o codes retrieved
with the aid of an FCR. Refer to the fault cod
tables at the end of this Chapter - if following
the procedures in this Section, use the column
headad “Flash coda”.

1 Only 2-digit codes can be retrieved from
Motronic MP6.0/6.1.

Models with 16-pin SD connector

2 Attach the wires of an accessory swilth
between pins 1 and 3 in the 16-pin 8)
connector. Connect an LED diode test light
between 8D pin 16 (+) and SD pin 3 (- a3
shown (refer to illustration 22.8).

Models with 38-pin SD connector

3 Attach the wires of an accessory switch
between pins 1 and 4 in the 38-pin 8D
connector. Connect an LED diode test ight
batween SD pin 3 (+) and SD pin 4 (-} &
shown {refer to illustration 22.11).

All models

4 Swilch on the ignilion.

5 Close the accessary switch for between 2
and 4 seconds, and then open the switch,
After approximaltely 2 seconds, the LED light
will begin to flash.

€ The LED displays the 2-digit fault codes as
a straight count. Cne flash is eqgual to one
code number, so five flashes denotes fault
code number 5, twenty-two flashes denotes
fault code number 22, and so on. Each flash
lasts for 0.5 seconds, and there is a 1-second
pause between each digit.

7 Count the number of flashes, and record
the code. Refer to the tables at the end of the
Chapter to determine the meaning of the flash
code.

8 If code number 1 is transmitted, no faults
codes are stored.
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M Retrieve subsequent codes by once more
Piesing the accessory switch for at least 5
W weconds.
Fipproximately 2 seconds the LED hght will
M begin to flash.

F10 Repeat code retrieval by turning off the
] jgniticn and repeating the whole procedure
3 fom the beginning.

4 11 Turning off the ignition ends fault code
A wtrieval. Remove the accessory switch and
A diode light from the SD connector.

Open the switch, and after

1 En Clearing fault codes without
{

a fault code reader (FCR)

H

¥

1
$ Note: It is not possible to clear fault codes by
q disconnection of the battery terminals. Fault
A code memory in Mercedes vehicles is non-
4 wiatile, and battery power is not required to
A relain codes.

{ 16-pin Bosch EZ-L

3 1 Turning off the ignition ends fauit code
g retrieval, and also clears all fault codes from
4 memory. Fault codes are not retained in
3 memory aftar the ignition has been turned off,

All systems
except 16-pin Bosch EZ-L

2 Each fault code must be individually
cleared as described in the following routines.,
3 Carry out the procedure 1o retrieve the first
fault code.

4 Clear the first code by depressing the
accessory switch for a period of between &
and 8 seconds.

§ Continue the process by retrieving and
clearing each code in turn until all codes have
been cleared.

Fault code tables

8 In some systems, several different modules
are connected to the SD connector. Each
code in each moduls must be retrieved and
then cleared one after the other until all are
clear.

7 Turn off the igniticn and remove the
accessory switch and diode light from the SD
connector.

o' Sélf-Diagnosis with a fault, |~
code reader {FOR} o

Note: During the course of certain lest
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Mercedes models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict
complance with the FCR manufacturer's
instructions:

al Retrieving fauit codes.

b Clearing faulf codes.

c) Testing actuators.

o) Making service adjustments.

e) Displaying Datastream.

Note: Not all of fthe above functions are
available in all vehicles. Fault codes that are
retrieved by FCR may be 2-digit or 3-digit.
Refer lo the tables at the end of this Chapter.
Codes retrieved with the aid of an FCR may be
different to flash codes retrieved manually.
2 Codes must always be cleared after
cemponent testing, or after repairs involving
the removal of an EMS component.

107 Guide to fest procedres.

1 Use an FCR to interrcgate the ECM for fault
codes, or gather flash codes manually.

Codes siored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 if several codes are gathered, look for a
common factor such as a defective earth
retumn or supply.

4 Refer to the component test procedures in
Chapter 4, where you wilt find a means of
testing the majority of components and
circuits found in the medemn EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively tast the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is cutside of
the parameters designed into the SD system.
Refer to Chapter 3 for more information on
how to effectively test the engine management
system.

9 If the problem points to a specific
compenent, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

Bosch LH-Jetronic, LH4. 1-Jetronic, Flash/ Description
KE3.5-Jetronic, KE5.2-Jetronic FCR code
Flash/ Description 10 Throttle pot Sensor {TPS) or TPS circuit {LH4.1, KES.2, KE3.5)
FCR code iR Seconc!ary air pump system o
1 No faults found in the ECM. Proceed with normal 12 Mass awﬂqw (MAR) sensor burn-off or M}.\F sensor cirouit
didgnostic methods 12 Pressure signal from ignition system 0!' mrpult {KES5.2)
2 Coclant temperature sensor (CTS) 1 or CTS circuit 13 Air temperature sensor (ATS) or ATS _c:lrcylt
2 Throttle pot sensor (TPS) or TPS circuit, full-load (KE5.2) | .2 Vehicls spesd sensor (VSS) or VSS cireuit (KES.2)
! " - 15 Catalytic converter control unit {(Japan only)
3 CoolanF temperature senscr (CTS) 2 or CTSICm:‘:un 15 Exhaust gas recirculation (EGR) valve (LH4.1}
4 Mass airflow (MAF) sensor or MAF sensor circuit 16 Exhaust gas recirculation (EGR) or EGR circuit
5 Oxygen sensor (OS) or OS circuit (KES.2) 17 Throttle switch {TS), full-load switch
B CO pot or CO pet circuit 17 Idla speed contral valve (ISCV) or ISCV circuit
7 TN {engine speed} signal incorrect 17 CAN signal {LH4.1} - communication between system
7 Wehicie speed sensor (VSS} or VSS circuit (LH4.1, KES.2) computers
8 Camshaft position sensor (CMP) or CMP circuit 17 Oxygen sensor (OS) or OS circuit (KE5.2)
8 Cylinder identification {CiD) sensecr or CID sensor circuit 1B Data transfer from ignition system
{LH4.1 18 CAN signal {LH4.1) - communication between system
8 Ignition system or circuit (KES.2) computers
8 Barometric pressure sensar (BPS) or BPS circuit (KE3.5) 18 Idle speed control valve (ISCV) or ISCV circuit (KE5.2)
9 Starter signal 20 Elactronic control module (ECM)
8 Pressure actuator {(KE5.2, KE3.5) 20 CAN signal {LH4.1) - communicaticn between system
10 Idle speed control valve (ISCV) or ISCV circuit computers
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Flash/
FCR code
21

22

23

23

Description

Oxygen sensor {0S) or OS circuit

Qxygen sensar (OS) heater or OS circuit

Regeneration valve or circuit

Carbon filter salenoid valve {CFSV} or CFSV circuit
{LH4.1, KE5.2)

Left camshaft control actuator or circuit (119 engine)
Right camshaft control actuator or circuit {119 engine)
Camshah control actuaior or circuit (104 engine)

Cold start valve (CSV) or CSV circuit {KE5.2)

Automatic transmission {AT) shift point relay or circuit
Injectors or injector circuit

Data exchange between KE and EZ control units (KE5.2)
Electrenic control module (ECM)

Coalant temperature sensor ({CT8) or CTS circuit (KES.2)
13t gear relay (LH4.1)

Caglant temperature sensor (CTS) or CTS circuit (KE5.2)
Immobiliser system fault {LH4.1)

Air temperature sensor (ATS} or ATS circuit (KE5.2)

MKV resistor (engine coding plug, KE5.2)

Coolant temperature sensor {CTS) or CTS circuit {(KE5.2)

Bosch LH4.1 base module

Fiash/
FCR code
1

5

16

17

Description

No faults found in the ECM. Proceed with normal
diagnostic methods

Maximum permissibie temperature in module box
excesded

Electromagnetic air conditioning compressor clutch
biocked

Pely-V-belt slipping

Voltage supply for slectronic control module (ECM) {(N3/1)
interrupted

Voltage supply for electronic control module (ECM} {N3/1)
interrupted

Volage supply for fuel injectors interrupted {alternative
code)

Voltage supply for accessory eguipment control modules
interrupted

Vollage supply for ABS (anti-lock brakes) control module
(N30} or ABS/ASR (anti-lock brakes/traction controf)
control module {N30/1)

Automatic locking differential {ASD) control medule
{N30/2) interrupted (alternative code)}

Vollage supply for automatic transmission kickdown
valve (Y3) imerrupted

Voltage supply for electromagnetic air conditioning
compressor clutch (A9K1) interrupted

Voltage supply for module box blower motor (M2/2)
intarrupted

Bosch LH4. 1 diagnostic module

Flash/
FCR code
"

D oB W

o -4 o

Description

No faults found in the ECM. Proceed with normal
diagnostic methods,

Oxygen sensor (OS) or OS circuit, inoperative
Oxygen sensor (OS) or OS circuil, inoperative
Secondary air injaction, inoperative

Exhaust gas recirculation {EGR) valve or EGR circuit,
inoperative

icle speed control valve (ISCV) or ISCV circuit, inoperative
Ignition system defactive

Coolant tamperature sensaor (CTS) or CTS circuit,
apan/short-circuit

Flash/ Description

FCR code

9 Air temperature sensor (ATS} or ATS circuit, open/shor-
circuit

10 Mass airflow (MAF) sensor or MAF sensor circuit, voltage
too high/low

11 TN (engine speed) signal defective

12 Oxygen sensor (O5) or OS circuit, opsn/short-circuit

13 Camshaft position sensor (CMP) or CMP circuit, signal
defective

14 Variable induction solenoid valve (VISV) or VISV circuit,
prassure too iow

15 Wide-open throttle, information defective

16 Closed throttle, information defective

17 Data exchange malfunction between individual control
modules

18 Adjustable camshaft timing solenod, open/short-gircut

19 Fuel injectors open/short-circuit or emission cantrol
systemn adaption at limit

20 Speed signal missing

21 Purge switchover valve, open/shert-circuit

22 Camshaft position sensor (CMP) or CMP circuit, signal
defactive

23 Variable induction solencid valve {VISV) or VISV circuit,
pressure with engine running too low

24 Starter ring gear segments defective

25 Knock sensor {KS) or KS cireuit

26 Upshift delay switchover valve, open short-circuit

27 Coolant temperature senscr (CTS) or CTS circuit

28 Coolant temnperaturs sensor (CTS) or CTS gircuit

Bosch KES.2 control module

Flash/ Description

FCR code

1 Ne faults found in the ECM. Procead with normal
diagnostic methods

2 Fuel pump relay or circuit

3 TN {engine spesed) signal interrupted

4 Oxygen sensor (0S) or OS circuit

5 Qutput for secondary air injection purnp control defective

6 Output for kickdown switch centrol defective

L] Oxygen sensor (O3) heater or OS circuit, open

" Air conditioning {AC) compressor engagement signal
missing

12 QOutput for air conditioning (AC) compressor control
defective

13 Excessive air conditicning compressor belt slippage

14 Speed signal implausible

15 Short-circuit detected in fuel pump circuit

Bosch EZ-L ignition

Flash/ Description

FCR code

c1 No tauits found in the ECM. Proceed with normal
diagnostic methcds

02 Knock sensor (KS) ar KS circuit

03 Coolant tamperature sensor (CTS) or CTS circuit

04 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

as Knock sensor {KS) or KS circuit

06 Camghaft position sensor {CMP) or CMP circuit

Q7 Knock sensor (KS) or KS circuit

a8 Automatic transmission

a9 Automatic transmission

10 Data exchange between KE and EZ control units

11 Ignition control

12 Vehicle speed sensor (V33) or V55 circuit

13 Throttle pot sensor {TPS) or TPS circuit

s =T

NSRS

oYM



B |

Mercedes 229

Rash/ Description
FCR code
414 Throttle pot sansor (TPS) or TPS circuit
15 Ignition end stage fault
16 Ignition end stage fault
117 Vehicle speed sensor (VSS) or VSS circuit
11 Crank angle sensor (CAS) or CAS circuit
‘420 Electronic control module (ECM) or ECM circuit
al Manifold absolute pressure (MAP) sensor or MAP sensor
circuit
{2 Data exchange between LH and EZ control units
a7 Data exchange between LH and EZ control units
M Ignition fault Ne.1 cylinder
1% Ignition fauit No.5 cylinder
ki Ignition fault No.4 cylinder
ki Ignition fault No.8 cylinder
38 lgnition fault No.8 cylinder
439 Ignition fault No.3 cylinder
40 lgnition fault No.7 cylinder
41 lgnition fault No.2 cylinder
Bosch Motronic 6.0/6.1
Flash/ Description
FCR code
1 No faults found in the ECM. Procead with norma
diagnostic methods
2 Coolant temperature sensor (CTS) or CTS circuit
3 Air ternperature sensor (ATS) or ATS circuit
4 Marifald absolute pressure (MAP) sengsor or MAP sensor
circuit
] Throttle switch (TS} or TS circuit
B Thrattle pot sensor (TPS) or TPS circit
7 Thrattle pot sensor (TPE) or TPS circuit
B Idle speed control valve (ISCV) or ISCV circuit
g Oxygen sensor (OS) or O35 circuit
1 Oxygen sensor (OS) or O8 circuit
13 Oxygen sensor (OS) ar OS circuit
14 Injectors 4 cylinder Nos. 1 and 4
15 Injectors 4 cylinder Nas. 2 and 3
20 Oxygen sensor {O8) or OS circuit
21 Ignition primary circuit, cylinders 1 and 4
22 lgnilicn primary circuit, cylinders 2 and 3
24 Engine spead signal or circuit
26 Octane encoding or circuit
27 Engine speed signal or circuit
1 28 Vahicle speed sensor (V58) or VSS circuit
2 Variable induction solencid valve (VISV] or VISV circuit,
prehsating ralay or circuit
0 Fuel pump circuit
k1 CO adjuster or CO circuit
36 Carbon filter sclenoid valve {CFSV} or CF3V circuit
37 Automatic transmission (AT)
49 Electronic control module (ECM)
PMS (Siemens)
Flash FCR Description
code code
01 - Nao faufts found in the ECM. Proceed with normal
diagnostic methods
02 02 Coolant temperature sensor {CTS} or CTS circuit
02 ao Coolant temperature sensor {CTS) or CTS circuit
02 01 Coolant temperature sensor {CTS) or CTS circuit
03 03 Air temperature sensor (ATS) or ATS circuit
03 04 Air ternperature sansor (ATS) or ATS circuit
04 06 Manifeld absolute pressure {MAP) sensor or MAP
sehsor circuit
04 05 Manifold absolute pressure {(MAP) sensor or MAP

sensor circuit

30
30

36
37
43

HFM

Flash
code

00
Ad

AS
EB

FCR
code
Qo2
Qa3
004
a05
coB

007

Description

Throttle pet sensar (TPS) ar TPS circuit
Throttle pot sensor (TPS) or TPS circuit
Throttle pot senseor (TPS) ar TPS circuit

Idle spead cantral valva (ISCV) or ISCV circuit
Idle speed cantrol valve (ISCV) or ISCV circuit
Idle speed control valve (ISCV) or ISCV circuit
Idie speed cantrat valve (ISCV) or ISCV circuit
idle spead cantral valve (ISCV) or ISCV circuit
Gxygen sansar (08) ar QS circuit

Cxygen sensor (OS) or QS circuit

Oaygen sensar (OS) or OS circuit

Cxygen sansar (OS) ar G5 circuit

Oxygen sensar (OS8) ar QS circuit

Cxygen sensor (O8] or OF circuit

Cxygen sensor (O8) or GS circuit

Injectors (4-cylinder} numbers 2 and 3
Injactors (4-cylinder) numbers 1 and 4
Injactors {@-cylinder} numbers 1 and 3
Injectors {4-cylinder} numbers 2 and 4
Oxygen sensor (OS) or 08 circuit

Oxygen sensor (O8) or 08 circuit

Cxygen sensor (OS) or OS circuit

Oxygen sensor (OS) or OS circuil

lgnition primary circuit - eylindars 1 and 4
Ignition primary circuit - cylinders 1 and 4
lgnition primary circuit - cylinders 1 and 4
lgnition primary circuit - cylinders 2 and 3
lgnition primary circuit - cylinders 2 and 3
Ignition primary circuit - cylinders 2 and 3
Engine speed sensor or circuit

Enging speed sensor or circuit

MKV {engine coding plug)

MKY {engine coding plug)

Tachometer circuit

Tachometer circuit

Vehicle speed sensor {(VSS) or VS circuit
Vehicle speed sensor {V33) or V3§ circuit
Variable induction solenoid vatve (VISV} or VISV
circuit, preheating relay

Variable induction solenoid valve (VISV} or VISV
circuit, preheating relay

Fusl pump circuit

Fuel pump circuit

Carbon filter solencid valve (CFSV) or CFSV circuit
Carbon filter solencid valve (CFSV) or CFSV circuit
Automatic transmission {AT)

Electronic control module (ECM)

Description

Ne faults found in the ECM. Proceed with normat
diagnostic methods

Coolant temperature sensor (CTS) or CTS circuit,
short-circuit

Cootant temperature sensar (CTS) or CTS circuit,
apen-gircuit

Caolant temperature sansar {CTS) or CTS circut,
implausible signal

Coolant temperature sensor (CTS) or CTS circuit,
loose contact

Air temperatura sansar (ATS) or ATS circuit,
short-circuit

Air temperature sensor (ATS) or ATS circuit,
open-circuit
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Flash
code
3

4

o h Cnin Y

=]

FCR
code
[¢[a}:}
009
010
011
D12
013
014
015
016
017
[eak:}
ome
020
021

023
024

025
029

030

065
068
067

068
069

070

Description

Air temperatura sensor (ATS) ar ATS circuit, loose
contact

Mass airflow {(MAF) sensor ar MAF zensor circuit,
implausibly high signal

Mass airflow (MAF) sensor or MAF sensor circuit,
open-circuit

Throttle switch (TS)

Throttle switch {T3), closed

Throttle switch {TS), locse contact

Throttle pot sensor (TPS} or TPS circuit,
implausibly high signal

Throttle pot senser (TPS} or TPS circuit,
implausibly low signal

Throttle pot sensor (TPS) or TPS circuit, loose
contact

Throttla pot sensor (TPS) or TPS circuit,
implausibly high signal

Throttle pot sensor (TPS) or TPS circuit,
implausibly low signal

Throttle pot sensor {TPS) or TPS circuit, loose
contact

Idle speed control valve (ISCV) or 1SCV circuit,
hottom control stop

Idle spaed control valve {ISCV) or ISCV circuit,
top control stop

Oxygen sensor {OS} or 08 circuit, voltage high
Oxygen sensor (OS} or OS circuit, cold or open-
circuit

Oxygen sensor [OS} or OS circuit, sensor voitage
implausible

Oxygen sensor ([0S} or OF circuit, heater current
low

Oxygen sensor [OS) or OS circuit, heater current
high

Oxygen sensor (OS) or OS5 circuit, heater short-
circuit

Caygen sensor (OS) or QS circuit, mixture lean
Oxygen sensor (OS) or 08 circuit, mixture rich
Injector No. 1, short-circuit

Injectar No. 1, open/short-circuit
Injactar Na. 2, short-circuit to positive
Injector No. 2, gpen/short-circuit to earth

2,

2,
Injector No. 3, short-circuit to positive
Injector Na. 3, open/short-circuit to positive
Injectar No. 4, shart-circuit to positive
Injector No. 4, open/short-circuit to positive
Oxygen sensor {OS5) or OS circuit
Oxygen sensor (05) or OF circuit
Oxygen sensor {OS) or OS circuit
Oxygen sensor {0S) or 08 ¢ircuit
Oxygen sensor {0S) or O8 circuit
Oxygen sensor {0S8) or OS circuit
Ignition coil, No. 1 cylinder misfire or circuit
Ignition coil, No. 4 cylinder misfire or circuit
Ignition coil or gircuit, current not reached
Ignition coil, No. 2 cylinder misfire or circuit
Ignition coil, No. 3 cylinder misfire or circuit
Ignition coil or circuit, current not reached
Crank angle sensor (CAS) or CAS circuit
Crank angle sensor (CAS) or CAS circuit
Crank angle sensor (CAS) or CAS gircuit
Camshaft position {CMP) sensor or CMP sensor
circuit
Electronic control module (ECM)
Electronic control module (ECM)
RPM sensor or circuit

Flash
code
27
28
28
29
79
30
32
32
33
33
34

36
36

aa
a8

43
49
49

50

Bosch KE3. 1-Jetronic,
KE3.5-Jetronic, KE5.2-Jetronic, LH4. 1-Jetronic

Duty
cycle %
0%
0%
10%
20%
20%
30%
40%
50%
509%
60%
60%
70%
80%
80%
80%
B0%

20%
0%
100%
100%

FCR Description

code

o7 RPM sensor or circuit

072 Vehicle speed sensor (VSS) or VSS circuil, sig
not recognised

073 Vehicle speed sensor {(VSS) or VSS circuit, signl
impiausibly high

074 Variable induction solencid valve (VSV} or VISV
cirguit, heater relay or circuit

075 Variable induction sclenocid valve {VISV) or Vi8¥
circuit, heater relay or circuit

076 Fuel purmnp relay or circuit

079 Knock sensor {(KS) 1 or circuit

0BD Knock sensar {KS) 2 or circuit

0Bt Ignitipn timing, maximum retardation at No. 1
cylinder

0Bz Ignition timing. variation in cylinder firing point
greater than &

083 Knack sensar (KS) control circuit in ECM

084 Oxygen sensar (OS) or OF circuit

086 Carbon filter solenoid valve (CFSV) or CFSV circut

087 Carbon filter solenoid valve (CFSV) or CFSV clrcuk

088 Automatic transmission (AT) or AT circuit

089 Camshaft timing actuator, short-circuit to positive

090 Camshaft timing actuator, open/short-circuit to
earth

i Mo starter signal, terminal 50

107 Dwall angia contral at ignition output stage

110 Electronic contral module (ECM), supply voliage
implausible

111 Electronic control module (ECM), supply voitage
low

12 Electronic control module (ECM)

113 Electronic control module (ECM)

114 Incorrect electronic control module (ECM) cading,
from 01/94

115 Incorrect electronic comrol module (ECM) coding,
from 01/84

116 Infra-red control unit signal from 12/94

117 Attempt to start when infra-red locking system

locked, from 12/94

Description

Oxygen sensor {0S}) or OF circuit

Self-Diagnosis connector (non-cat vehicias)
Throttle pot sensor (TPS) or TPS circuit

Throttle pot sensor (TPS) or TPS circuit

Injectors or injectors circuil (LH4.1)

Coolant temperature sensor ({CTS) or CTS circuit
Airflow sensor (AFS) or AFS circuit

Oxygen sensor signal (cat vehicies)

input signals ck

Vehicle speed sensor (VS5) or V38 circuit
Camshaft position sensor (CMP) or CMP circuit
Engine speed signal

Air termperature sensor (ATS) or ATS circuit
Barometric pressure sensor (BPS) or BPS circuit (KE3.5)
Drive engaged (KE5.2)

CaAN signal { H4.1) - communicatien between system
computers

Pressure actuator (KE5.2)

Safety fuel cut-off active (LH4.1)

Oxygen sensor (OS) or OF circuit

Electronic control module (ECM) (non-cat vehicles)

- em w o PO R
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iChapter 23
Mitsubishi

{Contents

$hdex of vehiclies Retrieving codes without a fault code reader (FCR) ............. 3
$8eif-Diagnosis Seff-Diagnosis connectorlocation . ...... ... ..o il 2
§ Clearing fault codes without a fault code reader (FCR) . ....... ... 4  Seff-Diagnosis with a fault code reader (FCR) . . .. .............. 5
Fluide totest procadures . ... ... .. e e 6 Fault code table

Atroduction ... .. e e e e 1

{index of vehicles

% Mociel Engine code Year System

§3000 GT 24v BGT2 1992 to 1997 Mitsubishi ECI-Multi- MPi
3 Carisma 1.6 SOHC 16V 4G92 1996 to 1997 Mitsubishi ECI-Multi- MPi
& Carisma 1.8 SOHC 16V 4G03 1996 to 1997 Mitsubishi ECI-Multi- MPi
g Carisma 1.8 DOHC 16V 4G03 1996 to 1997 Mitsubishi ECI-Multi- MPi
4 Colt 1.3i SOHC 12V cat 4G13 1992 to 1996 Mitsubishi ECI-Multi- MPi
¥ Colt 1.3 S0HC 12V 4G13 1996 to 1997 Mitsubishi ECI-Multi- MP}
4 Colt 1600 GTi DOHC 4G61 1988 to 1990 Mitsubishi ECI-Multi- MP}
J Colt 1.6i SOHC 16V 4Go2 1982 to 1996 Mitsubishi ECI-Multi- MP}
3 Colt 1.6i 4x4 SOHC 16V cat 4G82 1992 to 1996 Mitsubishi ECI-Multi- MP
£ Colt 1.6 SOHC 16V 4392 1996 to 1997 Mitsubighi ECI-Multi- SEFi
3 Colt 1800 GTi-16Y DOHC 16V 4G67 1990 to 1993 Mitsubishi ECI-Multi- MPi

#+ Cokt 1.8 GTi DOHGC 16V cat 483 1992 to 1985 Mitsubishi ECI-Multi- MPi

g Cordia 1800 Turbo 4G62T 1985 to 1989 Mitsubishi ECIl-Multi- MPi

§ Galant 1800 SOHC 16V cat 493 1993 to 1997 Mitsubishi ECIl-Multi- MPi
Galant Turbo 4G63T 1985 1o 1588 Mitsubishi ECI-Multi- Turbo
Galant 2000 GLSi SOHC 4G63 1988 to 1993 Mitsubishi ECl-Multi- MPj
Galant 2000 GTi 16V DOHC 4G63 1988 to 1993 Mitsubishi ECH-Multi- MPi
Galant 2000 4WD DOHC 4G63 1989 to 1994 Mitsubishi ECI-Multi- MPi
Galant 2000 4WS cat DOHC 4G63 1989 to 1994 Mitsubishi ECl-Multi- MPi
Galant 2.0i SOHC 16V cat - 1893 t0 1997 Mitsubishi ECI-Multi- MPi
Galant 2.0i V6 DORHC 24V 6A12 1943 to 1997 Mitsubishi ECI-Multi- MPi
Galant Sapporo 2400 4G64 1987 to 1989 Mitsubishi ECi-Multi- MPi

4 Galant 2.5i V6 DOHC 24V 6G73 1983 to 1995 Mitsubishi ECI-Multi- MPi
L300 SCHC 16V 4G63 1984 to 1997 Mitsubishi ECI-Multi- MPi
Lancer 1600 GTi 16V DOHC 4G81 1988 to 1990 Mitsubishi ECI-Multi- MPi
Lancer 1.6i SOHC 168V 4Gg2 1982 to 1996 Mitsubishi ECI-Multi- MPi
Lancer 1.6i 4x4 SOHC 16V cat 4G92 1992 to 1996 Mitsubishi ECI-Multi- MPi
Lancer 1800 GTi DOHC 16V 4G&87 1990 to 1993 Mitsubishi ECI-Multi- MPi
Lancer 1.8 GTi DOHC 16V cat 4G93 1992 to 1995 Mitsubishi ECI-Multi- MPi

- Lancer 1800 4WD cat 4G37-8 1989 to 1993 Mitsubishi ECI-Multi- MPi
Shogun 3.5i V6 DOHC 24V 6G74 1994 to 1997 Mitsubishi ECi-Multi- MPi
Sigma Estate 12V 8G72 19593 to 1996 Mitsubishi ECi-Multi- MPi
Sigma Wagon 12V cat 6G72 1993 to 1996 Mitsubishi ECI-Multi- MPi
Sigma 3.0i 24V cat 6G72 1991 to 1996 Mitsubishi ECI-Multi- MPi
Space Wagon 1.8i SOHC 16V 4G93 1991 to 1997 Mitsubishi ECt-Multi- MPi
Space Wagon 2.0i DOHC 16V 4G83 1992 to 1997 Mitsubishi ECt-Multi- MPi
Starion Turbo 4G63T 1986 to 1989 Mitsubishi ECI-Multi- + Turbo
Starion 2.6 Turbo cat G54B1 1989 to 1991 Mitsubishi ECi-Multi- + Turbo
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Self-Diagnosis

H28876 ’

Self-Diagnosis (SD) warning ligh

instrument panel {see illustration 23.1).

2 Seff-Diagnosis connector
lacation

Nate: The Mrtsubishi
provided both for retrieving flash codes an

23.1 SD waming light in instrument panel
{arrowed}

1 introduction =

Mitsubishi vehicles are equipped with the
Mitsubishi ECI-Multi engine management
system that controls primary ignition, fuel
infection and idle tunctions fram within the
same contral module.

Selt-Diagnosis (SD) function

The ECM (Electronic control module) has a
self-test capability that continually examines
the signals from certain engine sensors and
aclualers, and then compares each signal te a
table of programmed values. If the diagnostic
soltware determnines that a fault is prasant, the
ECM siores ope or more fault codes in the
ECM memory. Codes will not be stored about
compenents for which a code is not available,
or for conditionz not coverad by tha diagnostic

23.2 SD connector located below radio in
centre console (arrowed)

software. Mitsubishi systems generate 2-digit
fault codes for retrieval by manual means of by
a dedicated FCR.

Limited operating strategy (LOS}

Mitsubishi systems featured in this Chapter
utilise LOS (a function that is commonly called
the “limp-home mode"). Once certain fauits
have been identified {not all faults will initiate
LAS}, the ECM will implement LOS and refer
to a programmed default valus rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability
Mitsubishi systems also utilise an adaptive

function that will modify the basic

programmed values . for most effective

operation during normal running, and with due
reqard to engine wear.

for dedicated FCR use.
Early Shogun modeis

The 8D connector 1s located n the consok, [§

below the radio (see illustration 23.2)

Galant 2.0 and Sapporo 2.4,
Colt/Lancer, Sigma, Shogun 3.0/%

The S0 connector is Incated below the facia
next to the fusebox (see illustration 23.3).

3 Retrieving codes without a
fault code reader {(FCR)

Note: During the course of certain tesl
procedures, it is possible for additional fall
codes to be genegrated Care mus! pe laken
that any codes generated during fest routings
do not misfead diagnasis. Alf codes must be
cleared once tasting is complete.

Analogue voltmeter method

1 Attach an analogue voltmetsr to terminals A
and B in the SD connector (see illustration
23.4).

H29877

- —

[—-ANALOGUE ‘
VOLT METER ‘

[ — |

(8)

|
ﬁ%‘_{j&j ‘
D ': :’ H29878 '

23.3 FCR attached for fault code reading

A FCR

B Cigarette lighter used for electrical power source

C 8D connector

224 Terminals A

A Earth terminal

and B of the SD cannector bridged by an
analogue voltmeter

B SD terminal

Mitsubishi madels are equipped with a Sé I
Diagnosis warning light located within th JE

Y :
SD connector s &

2 S
storc
neet’
and

nee:
doe:
COr
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Fault code table

Mitsubishi ECI-Multi Flash/ Description
Flash/  Description FCR code o
ECR code #n Kno;k sensor (KS) or KS circun
0 No faults found in the ECM. Proceed with normal 32 Mann?old absolute pressure (MAP) sensor or MAP sensr
diagnostic methods curgg|1 S "
11 Oxygen sensor (OS) or OS circuit 36 Ignition timing adjuster earthf; d .
. N 39 Oxygen sensor (O5) or OS circuit
12 Mass airflow {MAF) sensor or MAF sansor circuit 41 Injector or injector circuit
12 Manifold absolute pressure {MAP} sensor or MAP sensar 47 Fusl pump or fuel pump circuit
circuit (atternative code) 44 Ignition coil {1 and 4 cylinders) or circuit
13 Ajr temperature sensor {ATS) or ATS circuit 52 Ignition coil (2 and 5 cylinders) or circuit
14 Throttle position sensor (TPS} or TPS circuit 53 Ignition ¢oil (3 and & cylinders) or circuit
15 idle speed control valve (ISCV) or ISCV circuit 55 Idle speed control valve (ISCV) or ISCV circuit
21 Coolant temperature sensar (CTS} or CTS circuit 61 Automatic transmission (AT) electronic control module
22 Crank angle sensor {CAS) or CAS circuit (ECM) cable
23 Crank angle sensor {CAS) or CAS circuit (alternative code) | 62 Induction control valve sensor or circuit
24 Vehicle speed sensor (VSS) or V5SS circuit 71 Vacuum soclenocid - ETG or circuit
25 Atmospheric pressure sensor (APS) or APS circuit 72 Ventilation solenoid - ETC or cirguil
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Self-Diagnosis

The enging management system {EMS]
fitted to Nissan vehicles is Missan ECCS,
which exists in both single-pagint and multi-
peint injection (SPi and MPi) forms. Nissan
ECCS controls the primary ignition, fuel
injection and idle functions from within the
same control module.

Seif-Diagnosis {SD) functian

Each ECM {slectronic control module] has a
self-test capabilily 1hat continually examines
the signals from certain engine sensors and
actuators, and then compares sach signal to a
table of programmed values. If the diagnostic
software determines 1hat a fault is present, the
ECM stores one or more fault codes in the
ECM memory. Codes will not be stored about
components for which a code is not available,
or for conditions not covered by the diagnostic
software. Nissan ECCS generates 2-digit fault
codes for retrieval by manual means or by a
dedicated FCR.

Limited operating strategy (LOS)

Nissan systems featured in this Chapter
utilise LOS (a function that is commeonly calied
tha "limp-namea made”). Once certain faults
have been idantifiad (not all faults will initiate
LOS). the ECM will implement LOS and refer
o a programmad dafault value rather than the
sensnr signal. This enables the vehicle to be
safely dniven 1o a warkshop/garage for repair
or tasting. Once the fault has cleared, ths
ECM will reven to normal operation.

Adaptive or learning capability

Nigsan systems also ufilise an adaptive
function that wifl modify the hasic programmed
values for most effective operation during
normal running, and with due regard to engine
wear.

24.2 The ECM (A) and integral LED/LEDs
{B} are located under a panel on the centre
¢onsole under the facia
The single red LED., or the red and green

LED(s), will be set inta the ECM casing
beside the mode sefector (as gpplicable)

241 The SD connector is located behind
the fusebox cover

Seff-Diagnosis (SD) warning light
All Nissan models are equipped with sither
a single red LED, or a red and a green LED,
set in the casing of the ECM. In addition, a
Self-Diagnosis waming light is iocated within
the instrument panel, and can also be used to
display fault codes. The warning light will flash
in unison with the LED on the ECM, or will
remain illuminated while a fault is stored.

Note: The Nissan SD connector is provided
for connecting to a dedicated FCR. Flash
codes are retrieved via the SD connector, or
by turning a mode selactor on the ECM.

5D connector location

Under a pansl on the centre console, under
the facia, or behind the fusebox cover (see
illustration 24.1).

ECM location

Under the facia an the driver's side, under
the driver's seat, or hahind a cover on the
right-hand side af the cantre console (see
Mustration 24.2).

Note: During the couwrse of certain test
procegdures, it is possible for additional favit
codes to be generatad. Care must be taken
that any codes generated cluring test routines
do not mislead diagnosis. Alf codes must be
cleared once testing is complete.

1 In the Nissan ECCS system, a number of
diagnostic modes may be used to retrieve
codes and associated information, depending
on modet and on the number of LEDs present
on the electronic control module (ECM).

Single red LED on the ECM

2 There are iwo seif-diagnosis modes
available on these modsls. Note: Where fitted,

the SO warning light will flash in unison wih .
the LED an the ECM, or will rernain ifturminatsl JE.
while fault codes are present. 3

Mode |

3 Swilch the ignition on. “
4 Check that the LED on ihe ECM casingis [
illuminated. It not, check the bulb. L
5§ Start the engine. The LED should extinguis [
and remain axtinguished to indicate that v i
fault codes have been recorded. If the LED §
becomes illuminated while the engine it [
running, a systern fault is indicated. )
6 Stop the engine and turn off the ignition.

Mode lI - fault code retrieval

7 Switch the ignition on.
& Use a jumper lead to bridge the 3N and
CHK terminals in the SD connector (ss
illustration 24.3). Remove the bridge after?

seconds, and any fault codes will be 16

displayed on the LED as 2-digit flash codes; av

a) The first series of flashes indicates the p1

muttiples of ten, the second series of ?.c

fashes indicates the single units. o

b) Tens are indicated by 0.6-second flashes, -

separated by a short pause. pr

¢) A pause of 0.9 seconds separates tens -

ant units (the light remains extinguished <
during pauses).

d) Units are indicated by 0.3-secand flashes, £

separated by short pauses. 1

&) Four long flashes and one short flash, for 1

example, displays code 41.
) A pause of 2.1 seconds separates the
transmission of sach mndividual code.
g The code is repeated with a 4-second
patise between each code that is displayed.
9 Count the number of flashas in each series,
and record each code as i is transmitted,
Refer to the table at the end of the Chapter ko
determine the meaning of the fault code.
10 Continue retrieving codes until all slored
codes have been retrieved and recorded.
11 If the system is free of faults, continue with
mede I, engine running {see paragraph 12
onwards). AH system faults must be repaired
before the closed-loop contral system will
function correctly.

SD CONNECTOR

(e

IGN —7“"R=CHK

H2e326

24.3 Use a jumper lead to bridge the IGN
and CHK terminais in the SD connector
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Jiode It - sensor diagnosis,
ngine running (check of
¥osed-loop contro) system)

¥ Start the enging and run it to normal

Wperating tempaerature.

3 Raise the engine speed to 2000 rpm for a
Jpeicd of 2 minutes.
Observa the warning light or LED display.

Yithe LED switches off and on at a frequency

{5 times in 10 seconds, this indicates that

fteengine is in closed-laop control. If the LED

Yemains constantly off or on, this indicates
hat the 2ngine is in apen-laop contral:
8 When tha LED is on, the fuelling is lean.

A b When the LED is off, the fuelling is nich.

15 The SD light or LED will reflect the current
wndition of lean or rich by staying on or off
mmediately before switching to open-loop
tontrol.

4Red and green LEDs on ECM

ZX 1984-1990 and
ivia Turbo )
1§ There are two self-diagncsis modes
mailable on these models. A mode selector is
provided on the ECM casing to select the

{correct SO mode {see illustration 24.4).

Carefully use a screwdriver to tum the mode
sélector as required during the following
procedures. Be warned that harsh treatment
un damage the mode selector.

Mode |

17 Turn the mode selector fully anti-
Hockwise,

1B Switch on the ignition.

18 Check that the red and green LEDs on the
ECM casing are illuminated. If not, check the

! hulbts).

Mode N

X Turn the made selector fully clockwise.
21 The ECM red and green LEDs will now
display fault codes:
8} The red LED indicates the muftiples of

ten, and the green LED the single units.
b) Twa red flashes folfowed by two green

fashes indicates code 22.
2 During fault code transmission, the
following codes will be displayed, even if the
components are not faulty:
4l 23 .
b 24 (VG3CET)
¢ 31
23 Record all displaysd codes and continue.
The next part of the routine will determine
whether faults do indeed exist in the
compenents represented by code numbers
23, 24 (VG30ET) and 31.
24 Depress the accelerator pedal fully and
then release it.
25 The |LEDs should flash code numbers 24
(MG30ET) and 31. If code 23 is repeated, this
indicates that a fault has been found in that
circuit. Record any other codes displayed and
continue.
26 On models with tha VG30ET engine only,

S

move the transmission selector from nautral
to one of the other positions. The LED shouid

24.4 A mode selector is provided on the
ECM. Carefully use a screwdriver to tum
the mode selector as required

flash code 31 to signify that no fault has been
recorded. If code 24 is repeated, this
indicates that a fault has been found in that
circuit. Record any other codes displayed and
continue.

27 Start the engine and allow it to idle.

28 The LEDs should flash code number code
14 (VG30ET) and 31. Record any other codes
displayed and continue.

29 On models with the VG30ET engine oniy,
drive the vehicle at more than 10km/h. Stop
the vehicle, but leave the engine running. If
code 14 is repealed, 1his indicates that a fault
has been found in that circuit. Record any
other codes dispizyed and continue

30 Turn the air conditioner switch on and off
{where fitted). The LEDs should flash code
nurnber 44, indicating that there are no faults
in the systern. If air conditioning is not fitted to
the vehicla, code 31 will be transmitted in
place of code 44,

3 Record any other codes displayed, and
repair the indicatad circuits. Repeat the whole
process if necessary.

32 Turn the mode selector fully anti-
clockwise,

33 Turn off the ignition and stop the engine.

Red and green LEDs on the ECM
{except 300ZX 1984-1990 and
Silvia Turbo)

34 There are five selt-diagnosis modes
available on these modals. A mode selector is
provided on the ECM casing to select the
comect SD mode. Carefully use a screwdnver
to turn the mode selactor as required during
the following precedures. Be wamed that harsh
treatment can damage the mode sslector.

35 Switch on the ignition.

36 Turn the mode salector fully clockwise.

37 Both red and green LEDs will bagin ta
flash, and will cycls through five mades
signified by one, twa, three, four and five
flashes.

38 A mode is selected by turning the mode
selector fully anti-clockwise immediately after
it has flashed the mode required. To selsct
made I, turn the mode selectar fully anti-
clockwise immediately after it has flashed
three times.

39 Once the ignition is turned off, the ECM
will return to mode .

40 After self-diagnosis is complsted, ensure
that the mode selector is returned to the
normal running position by turning it fully anti-

clockwise. Note: Modes ! and Il are only
avaifable in catalyst-equipped engines. The
engine must be at normal operating temp-
erature and functioning in closed-lcop control.

Mode | {oxygen sensor monitor)

41 After the green LED has flashed once, turn
the mode selector fully anti-clockwise.

42 Check that the red anc green LEDs on the
ECM casing are iluminated. If not, check the
bulb{s).

43 Start the engine, and the fuel control system
will inftially enter the open-loop condition:

a} The green LED will either remain
iluminated or extinguished.

b) The red LED will rermnain extinguished
uniess a fault has been detected by the
ECM.

44 After the fuel control system has reached
the closad-loop condition, the green LED will
begin to flash. If the green LED does not flash,
a fault has been detected in the fuel system:

a) The green LED will iluminate during lean
running conditions and extinguish during
rich running conditions.

) The rad LED will ramain extinguished
uniess a fault has been defected by the
ECM.

Mode I (mixture ratio
feedback contro! monitor)

45 After the green LED has flashed twice,
turn the mode selector fully anti-clockwise.

48 Cheack that the green LED on the ECM
casing is illuminated, and the red LED is
extinguished. If not, check the bulb{s).

47 Start the engine, and the fuel conirol
system wil! initiaily enter ihe open-loop
condition. The green and red LEDs will remain
synchronised in either the (lluminaied or
extinguished condition.

48 After the fuel control system has reached
the closed-loop condition, the green LED will
begin ta flash. If the green LED does not flash,
a fault has been detected in the fuel system.
49 The red light will illuminate during lean
running conditions {more than 5% leaner] and
extinguish during rich running conditions
{more than 5% richer). During the time that the
mixture ratio is controlled within 5% of its
operating parameters, the red LED will flash in
synchronisation with the green LED.

Mode il {fault code output)

Note: Codes will be stored in the ECM
memory until the starter has been operated
fifty times, after which it wifl be cleared or
replaced by a new code.
50 After the green LED has flashed three
timas, turn tha mode selector fully anti-
clockwise.
51 The red and green LEDs on the ECM will
now display fault codes:
al The red LED indicates the multiples of
ten. and the green LED indicates the
single units.
b} Two red flashes followed by two green
flashes indicates code number 22.
52 Record all codes that are fransmitted. if
code 55 is transmitted, no fault is stored.
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53 I is now possible to enter the clear codes
rautine. Refer to Section 4.
84 Tum off the ignition.

Mode IV
(switch-on/switch-off monitor)

55 After the green LED has flashed four
times, turn the mode selector fully anti-
clockwise.

56 The red LED should remain extinguished.
57 Start the engine. The red LED must
illuminate during the time that the starter
motor is in oparalion. if the LED remains off,
check the starter signal circuit to the ECM.

58 Depress the accelerator padal. The red
LED must illuminate during the time thal the
accelerator pedal is depressed. If the LED
remains off, check the idle switch. The LED
can be toggled on and off with every
depression of the accelerator pedal.

59 Lift the drive wheels so that the wheels
can turn, Observe all safety principles.

80 Engage a gear ang drive the wheels so
that 12 mph is exceeded. The green LED will
illuminata at speeds over 12 mph, and
exlinguish at speeds below 12 mph. If the
green LED does not behave as described,
check the VSS circuit.

61 Tum the ignitien off.

Mode V {dynamic test of components)

62 Switch an the ignition and start the engine.
63 Turp the mode sslactor fully clockwise.
64 After the green LED has flashed five times,
turn the moda selector fully anti-clockwise.
65 Run the engine under various pperating
conditicns, and cbserve the LEDs.
66 If the LEDs begin to flash, couni ihe
flashes to determine the fault. The fault coda
is flashed once, and is not stored in memory:
a) One red flash - fault detected in the crank
angle sensor circuit.
b} Two green flashes - fauft detected in the
airflow sensar circuit.
¢} Three red flashes - fault detected in the
fuel pump circuit.
o) Four green flashes - fault detected in the
ignition system circwit.
67 Slop the engine.

4 Clearing fault codes without
a fault code reader (FCR)

1 A number of methods may be used to clear
codes from the ECM, depending on moedel. Al
methods are described below.

Single red LED on the ECM

2 Turn the ignition.
3 Place the system into mode Il and retrisve
the fault codes as described in Section 3.
4 After diagnostic mode two has been
campleted:

a) Bridge the SD terminals IGN and CHK.

by Wait for at isast 2 seconds.

c} Disconnect the bridging wire

g} Turn off the igrition,

Red and green LEDs on the ECM
{300ZX 1984-1990 and
Silvia Turbo)

5 Use the following methed to clear the
codes from these models:
a) Switch on the ignition.
b} Tum the mode selector fully clockwise for
a period exceeding two seconds,
¢) Turn the mode selector fully anti clockwise
for a period exceeding two seconds.
o) Tumn off the ignition.

Red and green LEDs on the ECM
{except 300ZX 1984-1990 and
Silvia Turbo)

6 Place the systern in to made lll and retrieve
the fault codes as described in Section 3.
Note: Record all codes hefare completing the
following routines 1o clear the codes. When
selecting mode IV after mode I, the codes
will be cleared from the ECM memory.

a) Turp the mode salector fully clockwise.

b) After the LED has Hashed four tires, fum
the mode sefector fully anti-clockwise,
which selects mode IV.

¢) Turn the ignition off.

All models {alternative method)

7 Disconnect the battery for a period of
twenty-four hours, Note: The first drawback to
this method is that baftery disconnection will
re-inftiafise alf ECM adaptive values. Re-
lgarning the appropriate adaptive values
requires starting the engine from cold, and
dnving at various engine speeds for
dpproximately 20 to 30 minutes. The engine
should also be affowed to idie for approxirnately
10 minutes. The second drawback is that the
radic security codes, clock selting and other
stored values will be initialised, and these must
be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code cleanng.

8 A fault is automatically cleared ance the
engine starter has been used for a tatal of fifty
times after the tault has clearad. If the fauit
recurs before 50 starts have been made, the
counter will be reset to zero, and another 50
starts must occur before the fault is
automatically cleared. This procedure occurs
on an individual fault code basis; each code
will only be cleared after 50 starts with no
recurrence of that particular fault.

5 Self-Diagnosis with a fault
cade reader {FCR)

Note: Duning the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Nissan models

1 Connect an FCR to the SD connectar. Use
the FCR for the following purposes, in strict

compliance with the FCR manufaciuren
instructions:
a) Retrieving fault codes.
b) Clearing fault codes.
c) Displaying Dalastream.
d) Checking the closed-foop mixture contl
@) Testing actuators.
f) Returmning adaptive functon to original
defauft values.
q} Making adjustments:
Setting TPS position.
Setting ignition timing advance.
Adjusting CO/mixture value (non-
catalyst models).
Setting base idle speed.
h) Changing the folfowing parameters
{engine runningl:
ISCV duty cycle.
Euel injection pulse rate.
ignition tirning retard.
Coolant temperature sensor {changing
temperature).
2 Codes must always be cleared aiter
component testing, or after repairs involving
the removal or replacement of an enging
management system compaonent.

6 Guide to test procedures

1 Use an FCA to interrogate the ECM for fault
codas, or gather codes manually, &
described in Sections 3 or 5.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code table at the end aof this
Chapter to determine their meaning.

3 If several codes are gathered, look for a
common factor such as a defective earh
return or supply.

4 Refer to the component tesl procedures in
Chapter 4, where you will find a means o
testing the majority of components and
circuits found in the modern EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

8 Check the ECM for fault codes once more,
Repeal the above procedures where codes
are s1ill being stared.

7 Refer to Chapter 3 for more infarmation on
how to effectively test the EMS.

No codes stored

8 Where a running problem 1s experienced,
but no codes are stored, the fault is outsids of
the parameters designed into the SD system.
Refer to Chapter 3 for more informalion on
how to effectively test the engine management
system.

8 It the problem points to a specific
compenent, refer to the test procedures n
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.
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{Fault code table

4Nissan ECCS

Flask/  Description
&R code
11 Crank angte sensor (CAS} in distributor or CAS circuit
i1 RPM or RPM circuit {altemative code)
112 Mass airflow {MAF) sensor or MAF circuit
13 Coalant temperature sensor {CTS) or CTS circuit
1 Vehicle speed sensor (VSS) or V38 cirguit
il Ignition signal circuit
b 14 Fuet pump or fust pump circuit
Al Throttle pot sensor (TPS} - idle or TPS circuit
b Throttls pot sensor (TPS) or TPS circuit
E ) Neutral/park switch (alternative code}
25 Auxiliary air valve (AAV) or AAV circuit
% Turbo, beost pressure sensor (BPS) aor BPS circuit
3 Air conditioning (A/C models)
E Kl Np fauits found {non-A/C models} - alternative code
Elestronic control module (ECM) - alternative code for

31

GA16i, CA1BDE engines

Fiash/  Description

FCR code

az Starter signal

a3 Oxygen sensor {08} or OS circuit

34 Knock sensar {KS) or K3 circuit

34 Throttle pot sensoer (TPS) or TPS circuit (alternative code)

M Air temperature sensor {ATS) or ATS circuit

42 Fuel temperature sensor (FT3) ar FTS circuit

a3 Throttle pot sensor {TPS) or TPS circuit

44 Ne faults found in the ECM. Proceed with normal diagnostic
methods

51 injectors of injector circuit

54 Automatic transmission {(AT) signal los!

55 No fauits found in the ECM. Froceed with normal diagnostic

methods

*Note: if code 17 and code 21 are bath displayed in the same incident,
check the CAS circuit before checking other circuits.
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{Chapter 25
Peugeot

106 1.4i 8Y SOHC Rallye cat
106 1.40

106 1.4i cat

106 1.4i car

106 1.6

106 1.6

106 1.6 MP

205 1.\ cat

205 1.11 cat

205 1.4i LC cat

205 1 4i HC cat
205 1.4i

205 1.6i cat

205 1.6 and AT cat
206 GTi 188V cat
306 1.1i

306 1.1i

306 1.4icat

306 1.4i cat

306 1.6i cat

30€ 1.8i Cabrio and cat
306 2.0i Cabrio and cat
306 2.0i 16V cat
306 2.01 GT-6

309 1.1 cat

309 1.4 cat

309 1.4i cat

309 1.6i cat

308 1.6i cat

308 1.6icat

309 1.9 8v

309 1.9 16V DOHC
309 1.9 16V DCHC
309 1. 916V zcat
308 1.9 SPi cat

TU2J2UL/Z IMF2)
TU3J2K (K&B)
TU3J2L/Z (KFZ)
TUIMCL/Z (KDX)
TUSJPL/Z (NF2)
TUSJP/L3
TUBJZL/Z/K (NFY)
TUIML/Z (HDZ)
TUIML/Z (HD2)
TU3MZ {KD2)
TU3ML/Z (KDY}
TUSFM/L (KDY2)
XUSM2L/Z (BDY)
XUSM3L/Z (BDY}
XUSJAZ (DKZ)
TU1ML/Z {HQY, HDZ)
TU1MULZ (HOY, HDZ)
TUBMCL/Z (KDX)
TUBMCL/Z (KDX)
TUSJPL/Z (NFZ)
XU7JPL/Z (LFZ)
XU10J2CL/Z (RFX)
XU10J4L/Z (REY)
XU10J4RS
TUIML/Z (HDZ)
TUSMZ (KD2)
TUSML/Z (KDY)
XU5MZ (BD2)
XU5M2ZL/Z (BDY)
XU5SM3L/Z (BGY)
XUSJA/Z (DKZ)
XUSJAK (D6C)
XUSJ4K {D6C)
XU9J4L/Z (DFW)
XUIM/Z [DDZ)

1993 to 1996
1991 to 1892
1991 to 1996
1893 to 1996
1994 to 1996
1996 to 1997
1994 to 1996
1889 to 1992
1992 to 1996
1988 to 1991
1991 to 1994
1844 o 1996
1890 to 191
1992 to 1997
1989 to 1993
1993 to 1997
1393 to 1996
1993 to 1995
1994 to 1987
1993 to 1997
19483 to 1997
1994 to 1997
1994 to 1986
1996 to 1997
1991 1o 1994
1988 to 1991
1991 to 1994
1989 to 1981
1991 to 1992
1992 to 1894
1988 to 1892
19940 to 1991
1991 to 1992
1990 to 1992
1988 to 1993

Magneti-Marelli 8F

Bosch Motronic MP3.1
Basch Matroric MP3.1

Bosch Mono-Motronic MA3.0
Basch Motranic MP5.1
Bosch Motronic 5,2
Magneti-Marelli 8P

Bosch Mono-Jetronic A2.2
Magneti-Marelli FDG6E

Bosch Mene-Jetronic A2.2
Bosch Mono-Jetronic A2 2
Bosch Mono-Motronic MA3.Q
Magneti-Marelli BAGS
Magneti-Marelli FDG6

Bosch Motronic 1.3
Magneti-Marelli FDG6E

Basch Mang-Motronie MAJ.O
Bosch Mono-Motronic MAJ.0
Magneti-Maralli FDGB

Bosch Motronic MP5. 1
Magneti-Marelli 8P
Magneti-Marelli 8P

Bosch Motronic MP3.2
Magneti-Mareili AP 10

Bosch Mono-Jetronic AZ2.2
Bosch Mona-Jetronic A2.2
Besch Mono-Jetronic A2.2
Magneti-Marelli BAGS
Magneti-Marelli G5
Magneti-Marelii FDGEG

Bosch Motronic 1.3

Bosch Motronic 4.1

Bosch Motronic 1.3

Bosch Motronic 1.3

Fenix 1B

{Contents
ntlex of vehicles Retneving fault codes without a fault code reader (FCR) -
Sel-Diagnosis flash Codes . ... o i e e 3
$ Actuator testing witheut a fault code reader (FCR) . ... ... ....... 5 Seif-Diagnosis connectar location .. ... ... ... oo, 2
Clearing fauit codes without a fault code reader [FCR) ... ... ... . 4  Self-Diagnosis with a fault codereader(FCR) . .. ............... 6
4 Guidetotest procedures . . ... ... .. L e 7 Fault code tables
e Ta [U L1 a3 O 1
Index of vehicles
 Model Engine code Year System
106 1.0 cat TUSML/Z (CDY, CDZ) 1993 to 1996 Bosch Mono-Matromic MA3.0
106 1.1 TUIN/L3/A (HDY, HDZ) 1996 to 1997 Bosch Mona-Motronic MAJ. 1
106 1.1i cat TUITML/Z (HDY, HDZ) 1991 to 1992 Bosch Mono-Jatronic A2.2
106 1.1i cat TUTMUZ (HDY, HDZ} 1993 to 1996 Magneti-Marelli FDGE
106 1.4 TU3JP/AL3 1996 to 1997 Magneti-Marelli 1 AP
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Model

405 1.4i cat

405 1.6i cat

405 1.6i cat

404 1.6i cat

405 1.6i cat

405 1.6: cat

405 1.8i cat

405 1.8i cat

405 1.9 8V cat

405 1.9 Mi16 and 4x4 16V
405 1.9 Mi16 and 424 16V
405 1.8 Mi16 cat

405 1.8i W/distributor
D5 1.8iDIS

405 1.9 SPi cat

405 2.0i and 4x4 BV cal
405 2.0i 16V cat

405 2.00 16V turbo cat
406 1.61 cat

406 1.8i cat

406 1.8 16V

406 2.0 16V

406 2.0 Turba

605 2.0i cat

605 2.0i cat

605 2.0i 16V

Engine code Year

TUIMCL/Z (KDX) 1482 to 1994
XUsMZ (BDZ} 1889 to 1991
XUSM2L/Z [(BDY) 1989 to 1991
XUSM3Z (BDY) 1891 to 1992
XUSM3L/Z (BDY) 1982 to 1993
XUSJPL/Z (BFZ) 1989 to 1992
XUSJPL/Z (BFZ) 1983 to 1935
XUTJPL/Z (LFZ} 1992 to 1997
XUSJA/Z (DKZ) 1989 1o 1992
XUBJ4K (D6C) 1988 to 1991
XUadK (D6C) 1980 to 1992
XUSJ4/Z (DFW) 1980 to 1992
XU8J2K {D8D) 1890 to 1991
XU9J2K {D80) 1991 to 1892
XU9M/Z (DDZ) 1989 to 1992
xXU10J2CL/Z (RFX) 1992 to 1997
XU10J4/Z (RFY) 1992 to 1985
XU10J4TEL/Z (RGZ) 1993 to 1995
XUSJPLI(BFZ} 1996 to 1997
XU7JPK(LEA) 1996 to 1997
XUrJraL 1995 ta 1997
XU10J4RL 1995 ta 1997
XU1DJ2TE/LI 1996 1o 1997
XUOML/Z {(RDZ) 1989 ta 1994
XUHOJ2L/Z (RFZ) 1990 ta 1995

XUTQJMBL/Z/L3 (RFV) 1995 to 1997

System

Mono Motronic MA3.0
Magneti-Marelli BAGS
Magneti-Marelli FDGS
Magneti-Marelli FDGE
Magneti-Marelli FDGS
Basch Motronic 1.3
Magneti-Mareili DCMBP13
Bosch Motronic MP5.1
Basch Motronic 1.3
RBasch Motronic ML4.1
Basch Motronic 1.3
Basch Maotronic 1.3
Bosch Motronic MP3.1
Bosch Motronic MP3.1
Fenix 1R
Magneti-Marell 8P
Bosch Motronic MP3.2
Magneti-Marelii AP MPi
Magneti-Marelli 8P
Magneti-Maralli BP
Bosch Motronic MP5.1.1
Bosch Motronic MP5.1.1
Bosch Motronic MP5.1.1
Magneti-Marelli G5
Bosch Motronic MP3.1
Bosch Motronic MP5.1.1

605 2.0i turbo cat XU10JZTEL/Z (RGY) 1993 ta 1894 Bosch Motronic MP3.2
805 2.0i turbo XU10J2CTEL/Z (RGX) 1985 ta 1997 Bosch Motronic MP3.2
805 3.0i cat ZPJU/Z (5FZ) 1990 to 1995 Fenix 3B
805 3.0i 24V DOHC cat ZPJAL/Z (SKZ) 1990 to 1994 Fenix 4
805 3.0i 24V vé ZPJAL/Z {UKZ) 1995 to 1997 Fenix 4
BOB 2.0 XUM0J20L/Z (RFL)Y 1995 to 1997 Magneti-Marelll 8P-22
806 2.0 Turbo XU0J2CTEL/Z (RGX) 1995 to 1997 Bosch Motranic MP3.2
Boxer 2.0 xu1oJ2uU {(RFW) 1994 to 1987 Magneti-Marelli 8P11
Self-Diagnosis
or for conditions not covered by the engine has started. the light will extinguish if the
1 Introduction diagnostic software. In Peugeot systems, the  diagnoslic scftware determines that a major

The engine managemeni sy=iems (EMSs)
fitted to Peugeot vehicles are mainly of Bosch
origmn, and include Bosch Motronic versions
1.3, 3.1, 3.2, 4.1, 5.1. Other systems inciude
Bosch Mong-Jetrgnic A2.2 and Bosch Mano-
Matronic MA3.0, Fenix 1B, 2B and 4, and
Magneti-Marelli G5, G&, and 8P.

The majority of Peugant engine management
systems contral primary ignition, fuelling and
idle lunctians fram within the same control
module. Early versions of Motranic 4.1 and 1.3
utilised an auxiliary air vaive {AAY) that was not
ECM-controlled. Basch Monc-Jetronic fuel
management systerns control fuelling and idle
functions alone

Self-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and compares
each signal to a table of programmmed values.
If the diagnostic software determines that a
fault is present, the ECM stores ocne or more
faut codes. Codes will not be stored about
components for which a code 15 pot available,

control module generates 2-digrt fault codes
for retrieval either by manual means or by fault
code reader (FCR).

Limited operating strategy (LOS)

Peugeot systems featured in this Chapter
utilise LOS (a function that is commonly called
the “limp-home made"). Gnce certain faults
have been identified (nat all faults will initiate
LOS), the ECM will implement LOS and refer
to a programmed detault value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

Peugeot systems also utilise an adaptive
function that will modify the basic
programmed values for most effactive
operation during normal running, and with due
ragard to engine wear.

Self-Diagnosis warning light
The majority of Peugeot models are equipped
with a facia-mounted SO waming light located

within the instrument panel, When the ignition is
switchad on, the light will iluminate. Once tha

faull is not present. If the light illuminates at any
time during a peried of engine running, the ECM
has diagnosed presence of a major fault. Please
note that failure of centain components
designated as “minor” faults wil nat cause the
light ko illuminate. The warning light can also be
triggered to transmit flash codes (see Section 3.

2 Self-Diagnosis connector
location

The 2-pin SD connector is coloured green,
and is located in the engine comparimeant. Itis
commeonly mounted zlong the left- or right-
hand inner wing, sither close to the ECM., the
battery, or the cooiing system expansion
bottle. In some vehicles, the SD connector is
Iocated inside the relay bax on either the left-
or right-hand wing. The SD connector is
provided for both manual retnievai of flash
codes and for dedicated FCR use.

The 30-pin SD connectar fitted to many
laler models is located in the passenger
compariment, either under the facia or behingd
a cover on the {acia (ses illustration 25.1)
and is for dedicaled FCR use alone.
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3 Retrieving fault codes
without a fautt code reader
{FCR) - flash codes

Note: During the course of certain test
procedures, it is possibia for additional fault
todes to be generated. Care must be taken
that any codes generated during test rautines
do nat mislead diagnosis. All codes must be
dleared once testing js compléte.

i Bosch Motronic ML4.1

1 Atiach an on/off accessory swit¢h 1o the
green 2-pin S0 connecter {see illustration
25.2).

2 Switch on the ignition. The warning light
should illuminate.

3 Close the accessory switch. The light will
extinguish.

4 Upen the switch after 3 seconds. The
warning light will begin to flash the 2-digit fauit
codes as follows:

a) The two digits are indicated by two series
of flashes. *

B) The first series of flashes indicates the
muftiples of ten, the second series of
flashes indicates the singfe unsts.

¢} Each sertes consists of a number of 1-
secand flashes. separated by a 1.5-
second pause.

o} The code number “13" is indicated by a
1-second flash, a 1.5-second pause and
three 1-second flashes. After a 2.5-
second pause, the code wilt be repeated.
§ Caunt the number of flashes in each series,
and record each code as it is transmitted.
Refer to 1he tables at the end of the Chapter

S

to determine the meaning of the fault code.
& The first code to be displayed will be code
“12", which indicates initiation of diagnosis.

25.1 30-pin SD connector and typical location

A S connector

7 The waming light will extinguish; waut for 3
seconds before continuing.

8 Close the accessory switch for 3 seconds.
9 Open the switch. Tha warning light will
begin Rashing 1o indicate a code.

10 The warning light will extinguish; wait for 3
seconds before continuing.

11 Repeat the test to ratrieve further codes.
12 Continue retrieving codes until code 11 is
tranamitted. Code {1 signifies that no rnore
codes are storeq.

13 If the engine is a non-starter, crank the
angine on the starter mgtor for 5 seconds,
and return the ignitian key to the “on”
position. Do nol switch off the ignitien.

14 If code 11 is the first code transmitted
after code 12, no faults are stored by the ECM.
15 After code 11 is transmitted, the complete
test may be repeated from the start.

16 Switching off the ignition ends fault code
retrieval.

All other systems with
green 2-pin SD connector

17 Attach an on/off accessory switch to the
green 2-pin SD conneciar (refer to
illustration 25.2). 1t the vehicle is not
equipped with an SD warning light, attach an
LED dipde light 1o the SD connector as shown
in the illustration.
18 Switch on tha ignition. The warning light
or LED should iluminate.
19 Close the accessory switch; the hght will
remain illuminated.
20 Open the switch after 3 secands. The
warning light or LED will begin to flash the 2-
digit fault codes as follows:
al The two digits are indicated by two series
of flashes.
b} The first series of flashes indicates the
ruitiplas of ten, the second series of
flashes indicates the single units.,

25.2 Retrieve flash codes by connecting an accessory switch and
LED light {when a waming light is not fitted) to terminal 2 in the

2-pin 8D connector

B Accessory switch C LED hght

¢} Each saries consists of a number of 1-
second flashes, separated by a 1.5~
second pause.

d) The code number “13" is indicated by a
T-sacond fash, a 1.5-second pause and
three 1-second flashes. Aftera 2.5-
second pause, the code will be repeated.

21 Count thg number of flashes in each
saries, and record the code. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code,

22 The first code indicated will be code “12",
which indicates initiation of diagnosis.

23 Before continuing, wait 3 seconds for the
warring light or LED to iluminate.

24 Close the agcessory switch for 3 seconds;
the light or LED will remain illuminated.

25 Open the switch. The warning light or LED
will begin flashing to indicate a cade.

26 Before continuing, wait 3 seconds for the
warning light or LED to illuminate.

27 Repeat the test to retrieve further codes.
28 Continue retrigving codes until code 11 s
transmitted. Code 11 signifies that no more
codes are stored.

289 If the engine is a non-starter, crank the
engine on the starter motor for 5 seconds,
and return the ignition key to the “on”
position. Do net switch off the ignition.

30 If code 11 is the first code transmitied
after code 12, no faulis are stored by the ECM.
31 After code 11 is transmitted, the complete
test may be repeatad from the stant,

32 Turning off tha ignition ends tault code
retrieval.

30-pin SD connector

33 A fault code reader (FCR) s required for
those systems equipped with the 30-pin 8D
connector - flash codes are not available.
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4 Cloaring fawmmm
a fault code reader (FCR}-.

All systems with
2-pin 8D connector

1 Repair all circuits indicated by the fault
codes.

2 Switch on the ignition.

3 Pariorm the routines described above to
retrieve code 11, signifying no other fault
codes storad.

4 Close the accessary switch for more than
ten seconds.

5 Al fault codes should now ha cleared.

All systems (alternative)

6 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 2 minutes.

7 Reconnect the battery negative terminal.
Note: The first drawback 1o this method is that
battery disconnection will re-initialise alf ECM
adaptive values. Re-fearning the appropriate
adaptive values requires starting the engine
from cofd, and driving at various angine
speeds for approximately 20 o 30 minutes.
The engine should also be affowsd to idle for
approximately 10 minutes. The second
drawback is thal the radio security codes,
clock setting and other stored values will be
initialised, and thasa must be re-entared once
the battery has been raconpected. For
preference, where possible ciear the fauft
codes manually (2-pin S0 connector} or use
an FCR for code cleating.

5 Actuator testing without a
fault code resder (FCR)

Bosch Motronic ML4.1

1 Attach an on/off accessory switch to the
green 2Z2-pin SD connecior (refer to
Ililustration 25.2).

2 Closs the accessory switch.

3 Switch on the ignition.

4 Wait 3 seconds and then open the
accessary switch, The warning light will flash
the appropriate code [reter to the actuator
selection code table at the end of this
Chaptar} and the injector circuit will actuate.
Audibie clicking af the injector solanoids
should be heard.
Warning: The injectors will
A actuate for as long as the circuit
is closed, and there is a real
danger of filling the cylinders
with petrol. If testing is required for more
than 1 second, disconnect the fuel pump
supply {or remove the fuel pump fuss)
before commencing this fest.
% Discontinue the injector test and continue
with the next test by closing the accessory
switch once mare.
6 Wait 3 seconds and then open the
accessory switch. The warning light will #lash
the appropriale code and the next actuator
circuit will function.
7 Repeat the procadure to test each of the
cther actuators in turn
8 Turn off the ighition to end the test,
Systemns with
30-pin SD connector
8 A dedicated FCR must be used to test the
actuators for these systemns.

& SeM-Diagiosis with a fault
. codereader (FCR)

Note: During the course of cerfain test
procedures, it is possible for additional fault
codes o be generated. Care musi be taken
that any codes generated during lest routines
do not misiead diagnosis.

All Peugeot models

1 Gonnect an FCR to the 5D connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a} Relrieving fault codes.

b} Cigaring fault codes.

¢} Testing actuators.

d} Dispiayirng Datastream.

&) Making adjustments to the ignition timig
or mixture some Magneti-Marelli
systems).

2 Codes must always be cleared afty
component festing, or after repairs invohing .
the removal or replacement of an EWS
component.

b2 ﬁuidu to test procedures

iR

ik

5

1 Useg an FCR to interrogate the ECM for faut
codes, or {where possible} manuatly gathsr
codes as described in Sections 3 or 6.

Codes stored

2 if one or mors fault codes are gathersd,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look fora
common factor such as a defective earth
return or supply.

4 Refer to the companent test proceduresin
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in 1the modern EMS.

5 Orece the fault has been repaired, claar the
codes and run the engine under various
conditions 10 determine if the problem has
cleared.

8 Check the ECM for fault codes once more.
Repseat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more infarmation on
how to effectively tast the EMS.

No codes stored

8 Where a running problem is experienced.
but nc codes are storad, the fault is cutside of
the parameters designed into the SD system.
Refer to Chapter 3 for morse information on
how 1o effectively test the engine
managemen system.

9 If the problem paints to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of componants and
circuits found in the modem EMS.
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Peugeot 2585

¥ault code tables

%ault codes - all Peugeot models

Description

End of diagnosis

Initiation of diagnosis
Air temperature sensor (ATS) ar ATS circuit

Coolant temperature sensor (CTS) or CTS circuit

Fuel pump relay, supply fault or fuel purmp control circuit
Turbo coclant pump cantrol

Throttle pot sensor (TPS) or TPS circuit

Throttie switch (TS), idle contact or TS circuit

ldle speed control valve (ISCV], supply fault

idle speed control valve §SCV) or 1SCV circuit

variable acoustic charactaristic induction (ACAY) salenoid
L or circuit

Vehicle speed sensor (VSS) or VBS circuit

Throttle switch (TS), idle contact or TS circuit

Oxygen sensor (OGS}, mixture regulation or OS circuit
{aiternative code)

Mixture regulation, exhaust, inlet leak(s) or fuel pressura
Airflow sensor (AFS) or AFS circuit

Manifold absolute pressure (MAP) senaor or MAP sensor
circuit (alternative code)

Throtile pat sanscr {TPS) or TPS circuit (alternative code,
Bosch Mono-Jetronic only)

Carbon filter solenaid valve {CFSV) or CFSV circuit
Throttle switch (TS}, full-ioad cantact

Crank angle sensor {CAS) or CAS circuit

Injecters or injectar circuit

Knock sensor (KS), knock regulation

Knock sensor (KS) (knock detection)

Ignitian coil control {cail one)

Turbo hoost pressure solenocid valve (BPSV) or BPSY
circuit

Turbo pressure regulation

Oxygen sensor {05) or OS circuit

Mixture conirol, supply voltage, air or exhaust leak
Battery voltage, charging or battery fault

Electranic control module (ECM)

CO pot or CO pot circuit

Immabiliser system

Ignition coil {coil twoj

Flash/ Description

FCR code

58 Ignition ¢coil {coil three)

9 Ignition coil fcoil four)

61 Variable turbo reguiation valive or circuit

62x Knock sensar (KS) 2 or KS circuit

B3x DOxygen sensor {O8) or OS circuit

64 Mixture cantrol B

B65x Cylinder identification (GID) cr CID circuit

71 Injector No. 1 control or injector circuit

72 Injector No. 2 contral or injectar circuit

73 Injpctor No. 3 control or injector circuit

74 Injector No, 4 control or injector circuit

75 injectar Na. 5 control or injector circuit

78 Injector Ne. 6 control or injector circuit

TOx Manifold absclute pressure {(MAP) sensor or MAP sensor
circuit

X Faults that typically will cause the ECM to enter LOS and

use a detault valueg in place of the sansar

Some faults are designated as *major” fauits and will iluminate the
warning light. However, major fauits that will illuminate the warning
light vary from system 1o system, and it is best to interrogate the ECM
for codes if a fault is suspected. Codes designated as “miner” faults
will not illuminata the warning light.

Actuator selection code

Flash/ Description

FCR code

a1 Fuel pump relay

B2 Injector or injecior cirguit

83 idle speed control valve (ISCV) or ISCV circuit

84 Carbon filter solenoid vaive (CFSV) or CFSV circuit
85 Air conditioning (A&/C) compressor supply relay

91 Fuel pump or fuel pump relay

92 Injector or injactor circuit

a3 Idle speed control valve (ISCV) or ISCV circuit

94 Carbon filter solenoid valve (CFSV) or CESY circuit
95 Air conditioning (&/C) compressor supply relay

The above codes are displayed during actuator test mode when the
relevant circuit has been actuated, Not all components are present in
any one particuiar systerm.
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Model

4 1.3 MPi 12V SOHC cat

1.5 MPi 12V SOHC cat

Parsona 1.3 Compact SOHC 12V
Persona 1.5 SQHC 12V

Parsona 1.5 Compact SOHC 12V
Parsona 1.6 SOHC 16Y

Parsona 1.6 Compact SOHC 16V
Persona 1.8 12V SOHC

Parsona 1.8 16V DCHC

Self-Diagnosis

Engina cade Year

4G13-2 1992 to 1987
4G15-2 1992 to 1997
4313-2 1995 to 1997
4G15 1993 to 1997
4G15 1993 to 1997
4G92 1893 to 1997
4G92 1993 to 1997
4G93 1986 to 1997
4G93 1996 to 1997

System

ECI-Multi- MPj
ECI-Multi- MPi
ECI-Multi- SEFi
ECI-Multi- SEFi
ECI-Multi- SEFi
ECI-Multi- SEFi
ECt-Muylti- SEFi
ECI-Multi- SEFi
ECI-Multi- SEFi

‘4 Introduction

£

2

Proten vehicles are equipped with 1he ECI-
Multi engine management sysiem, which
tonirols primary ignition, fue! injection and
idle tunctions from within the same control
module.

Seif-Diagnosis (SD) function

The ECM has 3 self-test capabilily that
continualy examines the signals from certain
engine sensors and actuators, and then
compares each signal to a table of
programmed values, If the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes in the

26.1 FCR attached 1o read fault codes

ECM memory. Godes will not be stored about
componeants for which a code is not available,
or for conditions not coversd by the
diagnostic softwara. In Proton systems, the
contral module genarates 2-digit fault codes,
for retrievai either by manual methods or by
using a taull code reader (FCR).

Limited operating strategy (LOS)

Proton systems featured in this Chapter
utilise LOS {a function that is commoniy called
the “limp-home mode™). Once certain faults
have been identified {not all faults will initiate
LOS}, the ECM will implement LOS and refer
to a programmed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the lault has cleared, the
ECM will revert to normal operation.

Self-Diagnosis (8D) warning Ilight
Proton modets are equipped with a self-

diagrosis warning light located within the
inatrument panel.

2 Seif-Diagnosis connector
location

The SD connector is located where the
facia and the centre console meel, on the
right-hand (driver's) side (see illustration
26.1). Note: The Froton SD connector is
provided both for relrieving coges via an
analoque voltmeter and for dedicated FCR
use.

3 Retrieving fault codes
without a fault code reader

(FCR)

Note: During the course of certain tesl
procedures, it is possible for agditional fauit
codes to be generated. Care must be taken
that any codes generated during test routines
do pot misfead diagnosis. Alf codes must be
tleared once testing is complete.

1 Attach an analogus valtmeter to the A and
B terminals in the 5D conpector {(see
illustration 26.2}.

ANALOGUE
VOLT METER

(B)

A0
0

H20882

|
268.2 Terming!s A and B of the SD connector
bridged by an analogus voltmeter

A Earth terminal B 50 terminat
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2 Switch on the ignitien. If the ECM has
slored bne or more fault codes, the voltmeter
needle will begn to sweep between a higher
and lower laval. If no cades are stored, the
needle will remain level.

al The first series of sweeps indicates the
muitiples of ten, the second series of
sweeps indicates the single units.

b) The voltmeter needia will move for a
fonger period of deflection when
transmilting codes in tens, and a shorter
spell of deflection for units.

c) If faults are not found, the meter will
indicate reguiar onfoff puises,

3 Caunt the number of sweeps m each series,
and record each code as it is transmitted.
Refer to the table at the end of the Chapter to
determine the meaning of the fault coda.

4 Continue retrieving codes until all stored
codes have been retrieved and recorded.

5 Turn ofl the ignition and remove the
voltmeter to end fault code retrieval.

4 Clearing fault codes without
a fault code reader {FCR}

1 Turn off the ignitlion and disconnect the
pattery negative terminal for a period of at
least 30 seconds.

2 Reconnect the battery negative terminal,
Note: The first drawback to this method is that
battery disconnection will re-initiafise any ECM
adaptive values (where applicable). Re-laaming
the appropriate adaptive values requires starling
the engine from cold. and driving at various

Fault code table

engine speeds for approximately 20 to 30
minutes. The engine should also be affowed to
idie for approximately 10 minutes, The second
drawback is that the radio security cades, clock
setting and other stored vafues will be initialised,
and these must be re-entered once the battary
has been reconnected. Where possible, an FCH
should be used for cade cleaning.

§ Self-Diagnosis with a fault
code reader (FCR}

Nota: During the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not misfead diagnosis.

All Proton models

1 Connect an FCR to the SD connector, Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes.

by Clearmg faulft codes.
2 Codes must always be cleared after
componeni testng, or after repairs involving the
removal or replacement of an EMS component.

8 Guide to test procedures

1 Use an FCR to interrogate the ECM lor tauit

codes, or gather codes using an analogue
voltrmetar, as described in Sections 3 or 5.

Codes stored

2 If ons or more fault codes are gatheret,
refer to the fault code table at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look fors
common factor such as a defective earth
return or supply.

4 Refer to the componeant test procedures in
Chapter 4, where you will find a means cf
testing the majorily of components and
circuits found in the modern EMS.

8§ Onee the fault has been repared, clear the
codes and run the engine under varigus
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more.
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information or
now to effectively test the EMS,

No codes siored

8 Where a running problem is experisnced.
but na codes are stored. the fault is outside of
the parameters designed into the 8D system
Refer to Chapter 3 for more information on
how to effectively test the engine
managemant system,

9 If the problem points to a specilic
component, refer to the test procedures m
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

ECI-Multi Voltmeter/ Description

Voltmeter/ Description FCR code .

ECR cade 22 Crank angle sensor (CAS) or CAS circuit
o 26 Idle position switch or circuit

7 Fuel pump or fuel pump circuit 27 Power steering prassure switch (PSPS) or PSPS

8 Carbign fitter solenoid valve (CFSV) or CF3V circuit circuit

" Oxygen sensor (O8) or OS circuit 28 Air conditioning {A/C) or A/C circuit

13 Air temperature sensor {ATS) or ATS circuit pole| Inhibitor switch or cireuit

14 ) Throille ol sensor (TPS} ar TPS circuit a2 Vacuum sensor or circuit

1% Pawer supply 41 Injectors ar injector circuit

18 Ignition switch or circuit 44 Ignition advance

21 Coolant temperature sensor {CTS) or CTS circuit 49 Air condiioning or A/C circuit

~ -

—-~
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Index of vehicles
Modei Engine code Year System
5 1.4 cat C3J700 (B/C/FAGT) 1986 to 1990 Renix SPi
51.4cat C3J760 (B/C/FA07) 1980 1o 1997 Renix SPi
51.7icat FANGT16 (B/C408) 1987 to 1991 Renix SPi
51.7i cat F3NG717 {B/C409) 1887 to 1921 Renix SPi
517 cat F3N702 {C409) 1989 to 1982 Renix MPi
91721 cat F3N71B{L42F/BC3VF) 1986 to 1989 Renix SPi
91.7 cat FAN7OB(L42E/C3TE) 1886 1o 1989 Renix MPi
111721 cat FENT18(L42F/BC37F)  19BE to 1989 Ranix SPi
111.7 cat FINTOB LA2E/C3TE} 1986 to 198% Renix MPi

{ 8t1.dicat C3J710 (B/C/LS32) 1990 to 1992 Renix SPi
19 1.4i cat C3J700 1991 to 1992 Renix SPi
19 1.4 cat E7J700 (B/C/LA3A) 1991 to 19595 Bosch SPi
1317 cat F3aN74D (B/C/L53EB 1990 to 1662 Renix SPi
181.7i cat auto FAN741 (B/CG/L53B) 1990 to 1992 Renix SPi
191.7 DOHC 16V F7P700(B/C/L/DS3D) 1961 to 1993 Renix MPi
191.7 DOHC 16V cat F7P704(B/C/i./D53D) 1991 to 1985 Renix MPj
19 1.7 DOHC 16V cat F7P704 (X53D) 1991 to 1985 Renix MPi
19 1.7 cat F3N746 {B/C/L53F) 1992 to 1993 Renix MPi
19 1.7i cat FAN742(B/C/L/X53C) 1990 to 1992 Renix MPi
18 1.7 auto cat F3N743 (X53C) 1990 to 1992 Renix MPi
19 1 & cat and Cabrio F3P704 {X53Y} 1992 to 1996 Bosch SPi
19 1.8i cat and Cabro F3P705 (X53Y) 1992 to 1995 Basch 8Pi
19 1.8i cat and Cabriy F3P706 (X53Y) 1992 to 1995 Bosch SPi
19 1.8i cat and Cabrio F3P707 (X53Y) 1992 to 1985 Bosch SPi
1918 cal FAR700 (X538) 1992 to 1996 Renix MPi
211.7icat FAN723 (X48F) 1991 to 1985 Renix SPi
21 1.7i cat F3N722(B/K/L/4BE) 1981 10 1995 Renix MPi
211721 cat F3N 726(L42F/BC37F) 1866 to 1989 Renix SPi
21 2.0 12V and dxd gat J7R740 (BA/X4BR) 1991 ta 1985 Renix MPi
21 2.0 cat J7R746 (B/K/LABC) 1991 to 19985 Renix MPi
21 2.0 auto cat J7R747 (B/K/LA8C) 1991 to 1985 Renix MPi
21 2.0 and 4x4 JTR750 (B/L/K483) 1986 to 1963 Reanix MPi
2120 and 4x4 auto JTR751 (K483} 1986 to 1993 Renix MPi
2120TXi12v - JTRG754{X48Q/Y/R) 1989 to 1994 Renix MPi
21 2.0 turbo and 4x4 cat J7R756 (L48L) 1991 to 1924 Renix MPi
21 2.01urbo J7R752 (L485) 1988 to 1992 Renix MPi
21 2.01urbo dx4 J7R752 {La85) 1991 to 1982 Renix MPi
21 22¢cal JIT754 (B/K/L4BK) 1992 to 1995 Renix MPi
21 2.2 auta cat J7T755 (B/K/L4BK) 1982 10 1955 Renix MPi
252.0 JTR722 (B29H) 1986 10 1992 Renix MPi
25 2.0 auto J7R723 (B29H) 1986 to 1992 Renix MPi
25 2.0 TX 12V J7RGT20 (B292) 1889 to 1992 Renix MPi
25 2.0 TX 12V auto J7AGY21 (B292) 1589 to 1943 Renix MPi
25 2.0 TXi 12V cat J7R726 (B294) 1991 to 1993 Renix MPi
2522 J7TE7D6 {B29E) 1984 to 18687 Renix WP}
25 2.2 auto JITG?07 (B29E) 1984 to 1887 Renix MPi
2522 J7TJ730 (B29E} 19B7 to 1990 Renix MPi
25 2.2 auto J7TK731 (B29E) 1987 to 1990 Renix MP
25 2.2 cat J7T732 (B29B) 1490 to 1991 Renix MPi
25 2.2 auto cat J7T733 (B29B} 1890 to 19¢1 Rerx MPi

27
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Model

Engine code

Year

System

25 2.5 V6 turbo Z7UAT0D2 (B295 1985 10 1990 Remix MPi

25 2.5 V6 turbo cat Z7LI700 (B29G) 1991 to 1993 Renix MP§

25 V6 2.9 ZTWAT00 (B293) 1989 to 1993 Renix MPi

25 V6 2.9i auto ZTW701 (B293) 1882 to 1992 Renix MPt

25 VB 2.9i auto Z7W703 (B293) 1992 to 1993 Reanix MPi

25 V6 2.9i cat Z7W706 (B29F) 1991 to 1992 Renix MPi

25 V8 2.9i cat auto Z7TW707 (B29F) 1991 to 1982 Renix MPi

Alpine 2.5 GTA V6 turbo Z7UCT30 (D501) 1986 to 1992 Renix MPi

Alpine 2.5 GTA V6 turbo cat Z7U734 (D502} 1890 to 1992 Renix MPi

Alpine 2.5 V6 turbo cat 27X744 {D503) 1992 to 1995 Renix MPi
Chamade 1.4 cat {B/CAB32C3I1710 1990 10 1992 Renix 5P
Chamade 1.4i cat C3J700 199 to 1992 Renix SPi
Chamade 1.4 cat E7J700( B/C/L53A) 1991 to 1996 Bosch SPi
Chamade 1.7i cat F3N742 {(X53C}) 1990 to 1992 Renix MPi
Chamade 1.7i auto cat F3N743 (X530} 1890 to 1992 Renix MPi
Chamade 19 1.7i cat F3N740 1980 to 1992 Renix SPi
Chamade 18 1.71 auto cat F3N741 (B/CAS3B) 1990 to 1992 Renix 5P
Chamade 1.8 cat F3P700 1992 1o 1994 Renix MPi

Clio 1.2 cat E7F700 (B/C/S57A/R) 1991 1o 1997 Bosch SPi

Clic 1.2 cat E7F706 (B/C/SETA/R) 1991 {1995 Bosch SPi

Clic 1.2i C3G720 (B/C/SETT) 1995 to 1997 Magneti-Marelli SPi
Clio 1.4 cat E7J718 (B/C/S57T) 1991 to 1997 Bosch SPi

Clio 1.4 auto cat E7J719 (B/C/S57T) 1991 to 1996 Bosch SPi

Clio 1.4 cat E7J710 (B/C/S57B/57T) 1991 to 1985 Bosch SP

Clio 1.4 auto cat E7J711{B/C/S57B/57T) 1991 to 1995 Bosch SPi

Ciio 16¥16S8 F7P-7-22 {US87} 1991 10 1997 Sismens 8Bendix MPi
Clio 1.8 cat F3r710 (B/C57C) 1981 1o 1997 Bosch SPi

Clio 1.8 cat F3R714 (B/CSTU) 1991 10 1994 Bosch SR

Clic 1.8 cat F3P712 (C579) 19493 to 1996 Renix MPi

Clio 1.8i auto F3P755 1985 to 1997 Siemens Bendix MPi
Clio 1.8i F3P758 1995 to 1997 Siemans Bendix MPi

Clio 1.8 18v DOCHC F7P720 (C575) 1991 to 1992 Renix MPi

Clio 1.8 16V DOMC cat F7P722 (C57D} 1991 to 1996 Renix MPi

Clio Williams 2.0 cat F7P 1993 to 1995 Renix MPi

Espace 2.0i TXE and 4x4 JTRE760 (J116) 1988 to 1991 Renix MPi

Espace 2.0i cat J7R768 (JB36) 1991 to 1996 Renix MPi

Espace 2.2 TXE and 4x4 cat JIT770 (J117) 1991 to 1992 Renix MPi

Espace 2.2i and 4x4 cat JTT772 (J/S637) 1991 to 1997 Reanix MPi

Espace 2.8i V& and 4X4 cat Z7W712 (J638) 1891 to 1997 Renix MPi

Espacae 2.91 V6 and 4X4 cat ZIW713 (JB38) 1991 to 1997 Ranix MPi

Extra 1.2 C3G710 1995 to 1997 Magneti-Marelli SPi
Extra 1.4 cat C3J760 {B/C/F407) 1990 to 1995 Renix SPI

Extra 1.4 cat C3J782 {F407} 1992 1o 1995 Renix SPi

Extra 1.4 cat E7J720 {FADV) 1992 to 1995 Bosch SPi

Extra 1.4 cat E7J724 {(F40L) 1992 to 1997 Bosch SPi

Express 1.2 C3G710 1995 to 1997 Magneti-Marslli SPi
Express 1.4 cat C3J762 (FA07) 1992 to 1995 Renix SPi

Express 1.4 cat E7J720 (F40V) 1992 to 1995 Bosch SPi

Express 1.4 cat E7J4724 (F40L)) 1892 1o 1997 Bosch SPi

taguna 1.8i F3P720 (B568) 1994 to 1997 Bosch SR

Laguna 2.0i . N7Q 700/704 1996 to 1997 Siemens Bendix SEFi
Laguna 2.0i F3R723/722 1994 to 1997 Siemens Bendix MPt
Laguna 2.0i F3R722 1994 to 1995 Ranix MPi

Laguna 3.0i VB 27 X760 (BSBE) 1994 t0 1997 Siemens MPi
Master 2.2] cat J7T782 {Rxxh) 1991 10 1993 Renix MPi

Megane 1.4 E7J764 (BAOE} 1996 to 1997 Fenix 3

Magane 1.6 K7M 702/720 1996 to 1997 Fenix 5

Megans 1.6 Coupe K7M 702/720 1996 to 1997 Fenix 5

Megane 2.0 F3R750 1996 to 1997 Fenix 5

Safrane 2.0i cat J7R732 (B540) 1993 to 1997 Renix MPi

Safrane 2.0i auto cat J7R733 (B540) 1993 t0 1995 Renix MPi

Safrane 2.0t 12V cat J7R734 (B542) 1993 {0 1894 Renix MPi

Safrane 2.0i 12V cat J7R735 (B542) 1993 to 1594 Renix MPi

Safrane 2.2i 12V cat J7T760 (B543) 1993 to 1997 Remix MPi

Safrane 2.2i 12V auto cat J77781 (B543) 1993 to 1985 Renix MPi

Safrane 3.0i V6 cat Z7X722 {B544} 1993 to 1997 Renix MPi

Safrane 3.0i V6 avto cat Z7X723 (B544) 1983 to 1985 Renix MPi
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Renault 273

Model Engine code Year System
Safrane Quadra 3.0i V6 cat Z7X722 [B5Ad) 1992 to 1994 Renix MPi
Savanna 1.7i cat F3N722 (X4BE) 1997 ta 1995 Aenix MPi
Savanna 1.7i cat F3N723 (X48F) 1991 to 1985 Renix SPi
Savanna 2.0 and 4x4 J7R750 (K483) 1986 to 1993 Renix MPi
Savanna 2.0 and 4x4 auto J7R751 (K483} 1986 to 1993 Renix MPj
{ Trafic 2.2 and 4x4 cat J7T 780 (TALaoxA) 1881 1o 1993 Renix MPi
Twingo 1.3 CaG {C063; 1994 to 1997 Magneti-Marelli SPi
Seif-Diagnosis

The engine management systerns fitted to
Ranautt vehicles include Bendix, Fenix, Renix,
Siemens and Magneti-Marelli, in both multi-
peoint and single-point fuel injection MPi and
SPi) forms. All of the systems are basically
similar, and components supplisd by Bosch,
Bendix, Fanix, Renix Siemens and Magneti-
Marelli will be found on almost a “mix-and-
match” basis. Renault engine management
systems control the primary ignition, fuelling
and idle functions from within the same
control module.

Seif-Diagnosis {SDj} function

Each ECM has a self-test capability 1hat
continually examines the signals from certain
engine sensors and actuators, and compares
sach signal to a table of programmed values.
It the diagnostic software determines that a
fault is present, the ECM stores a fault, Codes
will not be stored about compeonents for
which a code is not available, or for conditions
not covered by the diagnostic software,
Renault software does not usually generate
fault caodes and tha FCR normally displays
faults on the FCR screen without raference to
a specific code nurmnber,

Renault softwara does not ganerate fault
code pumbers, and the FCR normally dispiays
faults on the FCR screen without rafarence to
a specific code number. Although actual code
numbers ars not available, faults in one or
more of tha circuits and components coverad
by the diagnostic software will cause a fault to
be stored.

Limited operating strategy (LOS)

Renault systems featured in this Chapter
utifisa LOS (a function that is commonly called
the “limp-home moda). Once certain faults
have been idenlified (not alt faults will initiate
LOS), the ECM wili implement LOS and refer
to a programmexd] default value rather than the
sensor signal. This enables the vehicle to be
sately driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

Renauit systems also utilise an adaptive
function that will modify the basic

programmed valuas for most effective
operation during nermal running, and with due
regard to engine wear.
Self-Diagnosis warning light

Many Renault mode!s are squipped with an
SD warning light iocated within the instrument
panel, When the ignition is switched gn, the
light will illuminate. Once the engine has
started, the light will extinguish if the
diagnastic software determines that a faufl is
nat present. If the light remains illuminated at
any time whilst the engine is running, the ECM
has diagnosed presence of a system fauit.

2 mmasla comector
locaziwi ’

The 12-pin 50D connactor (see illustration
27.1} is for FCR use alone, and usually [ocated
in the driver’s side fuse/relay box, or close to
the MAP sensor or ignitlon coil/amplifier unit
within the engine compartment. Renault
engine management systems do not generate
flash codes.

3 Mﬂmfwﬂ:m C
wi&ouiateulteadamder
{FCR)

Flash codes are not generated in SD
systems fitted to Renault vehicles, and an
FGR is essential for code retrieval.

4 Clearing fault codes without
a fault cade reader {FCR} -

1 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 2 minutes.

2 Reconnact the battery negative terminal.
Note: The first drawback 1o this method is that
battery disconnaction will re-inttialise all ECM
adaptive values. Re-learning the appropriate
agaptive values requires starting the engine
from cold, and driving at various engine sppeds
for approximately 20 to 30 minutes. The engine
should also be allowed to idle for approximately
10 minutes. The second drawback is that the
radic security codes, clock setting and other
stored valuas will be initiafised, and these must

be re-entered once the patlery has been
reconnected. Where possible, an FCR should
be used for code clearing.

5 Self-Diagnosis with a fault

Note: During the course of certain lest
procedures, it is possible for additional faults
to be generated. Care must be taken that any
faults generated during test routines do not
mislead diagnosis.

All Renauilt models

1 Connect an FCR 1o the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:
a) Dispiaying system faults.
b} Cleanng stored systerm fawlts.
¢) Testing actuators.
g) Viewing Datastream.
e) Making adjustments to the ignition timing
or rnixture {some vehicles).
f} Changing systermn parameters (sorme
selected cormnpanents).
2 Fauits must always be cleared after
component testing, or afier repairs involving
the removal or replacemant of an EMS
component.

27.1 Renaul SD connector
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3 If several faults are gathered, look for a 7 Refer to Chapler 3 for more information o
common factor such as a defective earth how to effectively test the EMS.

6 Guide to test procedires

|
retum of SUpply. _ No faults stored
4 Refer to the component test pracedures in . . .
Chapter 4, wherg you will find a means of 8 Where a running problem is experience, 1

but no faults are stored, the fault is oulsided
tha parameters designed into the SD sysism |
Refer to Chapter 3 for more information o
now to effactively test the engine managemen

lesting the majority of components and
1 Use an FCR to interrogate the ECM for  circuits found in ine modern EMS.
faults, as described in Section 5. 5 Once the fauit has been repaired, clear the
codes and run the engine under various

= sysiem.
conditions to determine if the problem has g | the problem points 1o a speciic
Faults stored ¢leared. component, refer to the test proceduresin

2 It one ar more faults are gathered, refer to 6 Check the ECM for faults once mare. Chapter 4, where you will find a means i |
the fault table at the end of this Chapter to  Repeat the above procedures where faults are  testing the majority of components ang
determine their meaning. still being stored. gircuits found in the modern EMS,

Fault table

All Renault models Fuel pump control relay dnver circuit)

Renault software does not usually generate fault codes. A fault code :-{eqrr.ed '-u"-i-‘ﬂdeC.’EB? ff ?0 equipped)
reader normally displays fauvits on the FCR screen without reference to ’g;:é?; ij;::?eg:ocr;g:'}c:ufr
a spacific code number. Although actual code numbers are not .
available, faults in one or more of the following list of circuits and Idle speed control valve (ISCV) or ISCV circuit

Knock sensor (KS) or K8 circuit
components will cause a fault to be stored. ; .
P ' Manifoid absolute pressure (MAP) sensor or MAP sensor circuit

Oxygen sensor (OS5} or QS circuit
Power assisted steering or circuit (if so equipped)

List of circuits checked by Renault 5D system

Air conditioning (A/C) or A/C circuit Main refay or circuit

Air temperature sensor (ATS) or ATS circuit Serial (S0} communication

Battery supply to aelectronic control moadtile (ECM) Throttle pot sensor (TPS) or circuit

Crank angle sensor (CAS) or CAS circuit Throttle switch (TS) or circuft

CO pot or CO pot circuit fwhere used - non-cat models onfy) Vehicie speed sensor (VSS) or V8S circuit {if so equipped)
Coolant ternperature sensor (CTS) or CTS circuit Note: Not all components are fitted to alf vehicles.
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cific Index of vehicles
g n  Self-Diagnosis
15 of Ceanng fault codes without a fault code reader (FCR) . ... .. ..
ang GL-ge to test procadures
ntroduction .

Index of vehicles

—y

Retrieving fault codes without a fault code reader (FCR) -

flash codes .

Selt-Dhagnos's connector location .. .. . .
Sell-Diaanosis with a laul code reader (FCR) . .

Faull code 1ables

Model Engine code
- 111 1.1 SOHC KB

114 1.4 SOHC K8

S00W DOHC 16 18K18

F141.4 DOHC 16V K16

1414 DOHC 16V cal K16

214 1 4 DOHC 16V at K16

£14 SOHC 8V 14K8

214 DOAHC 16V 14K16

216 S0OHC 18V DBAT7

216 SOHC 168Y cal DBAB

216 S0OHC 18Y auto cat Mez2

216 DOHG 16V D1BAS

216 DOHG 16V auto D124

296 DOHC 168Y cat D16A8

250 DOHG 16V 16K 16

2200 2.0 DOHC 16V cat 20M4 M16

2200 2 0 DOHC 16V turbo cat 2074 T16

2r0 2 0 DOHCG 16 cat 20T4T16

J14 14 DOHC 16V K16

J101 3 D0 G 1Y eat K16

J1301.3 NOHE 16Y mat K16

J14 1 J THIHC 16V K16

J1G B0OHG TEY D16AT7

TR SOMC 1BY cat D16AG

A1 SOHE 16V auto mat D1622

A1 [OHC 16V D164A9

N5 DOHE 16V autn D16Z4

16 DG 16V cat D164A8

210 1.6 SO0IC 1BV auto D16

1ME e DOHC 16V K16

Jew 20 DOHG 16Y cat 2004 MG

10 ¢ 0 DOHT 18 turha cat 2074 716

I90 00 0OHL 16V cal 20T4T16

FIS SUIHO T8y F1BA3

6L SOHS 16y F202Z2

B S SOHG THY F2021

w0 DB 18Y turbo 2074 T16

b d TWIHC 10V HZ343

ACIIF S U 20HD/M 168

A20SE S DOHC 20HD/M16e

20175 O cat 20HD M16

a7 0 DOHC 16Y cat 20T4

BE0 2.0 DOHC 18Y turbo cat 2074

BE0 DOHG 16V 2074

825 Sterlng V6 KV6

B2 V6 SOHC 24V VGE25

82 A Ve SOHC 24V V627

B2 AWE S0HG 24V cat VB 2.7

BPATIVE SOHEG 24 cat VB 27

Year

1985 10 19497
1995 (v 1987
1995 1 1997
1989 to 1992
1990 ta 1993
1992 ta 1996
19495 ta 1997
1995 1o 1997
1489 tn 19495
19849 to 19946
1989 tu 1996
1990 to 1994
1990 to 1994
1990 to 1994
1995 10 1997
1981 to 1994
1992 to 1996
1997 to 1996
1990 to 1993
1990 to 1993
1992 1o 1997
1995 to 19297
1989 to 1996
1989 to 1996
1989 to 19496
1980 to 1994
1980 to 1994
1930 to 1994
1995 to 1996
1995 to 1996
1981 to 1994
1992 10 1997
1992 10 1997
1995 to 1997
1993 to 1997
19923 1o 199/
1994 1o 1997
1993 1o 1997
1986 10 1990
1986 10 1990
1988 to 1990
19031 to 1996
1992 to 1997
1996 to 1997
1956 {0 1997
1886 to 10BE
1G58 1 18991
1988 10 1991
1591 10 19496

System

Raver MEMS SP
Haver MEMS SPr
Rover MEMS MFi
Rover MEMS SPt
Hover MEMS SH)
Rover MEMS MP4
Rover MEMS MP)
Rover MEMS MP)
Honda PGM-Fi
Honda PGM-FI
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-FI
Honda PGM Fi
Ravear MEMS MP4
Rover MEMS MFI
Rover MEMS MP)
Rover MEMS MP1
Rover MEMS SP
Rowver MEMS SR
Rover MEMS ME
Haver MEMS MP
Honda PGM Fi
Honda PGM-FI
Honda PGM-Fi
Honda PGM-Fi
Honda PGM-Fi
Honda PGM Fi
Honda PGM-Fi
Rowver MEMS MP
Rover MEMS MP)
Rover MEMS MP
Rover MEMS M2
Honda PGM-FI
Honda FGM-Fi
Honda PGM-Fi
Hover MEMS MPu
Honda PGM-Fi
Rover SP10CL
Rover SPi 100U
Lucas MPy 114U
Rover MEMS MP
Rover MEMS M
Rover MEMS M
Rover MEMS MP
Honda PGM-F 1
Honda PGM-Fi
Handa PGM Fi
Honda PGM-FI
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Model

Coupe 1.6

Coupe 1.8 18V WC

Cabrio 1.6

Cabrio 1.8 16V VWC

Tourer 1.6

Tourer 1.8 16V VWC

Metro 1.1i SOHC cat

Metro 1.4i SOHC

Meatro 1.4i SOHC cat

Metro 1.4i GTa DOHC 16V cat
Metro 1.4 GTi DOHC 16V
Metro 1.4 GTi DOHC 16V cat
Metro 1.4 GTi DOHC 16V cat
MGF 1.8 DOHC 18V

MGF 1.8 VWWC DOHC 18V
MG RVB OHC 16Y

Mini Cooper 1.3i

Mini Cooper 1.3i auto

Mini Cooper 1.3i Cabriolet
Mini 1.3i

Mini 1.3 MPi

Mantego 2.0 EFi cat
Montega 2.0 EFi auto cat
Montego 2.0 EFi

Montege 2.0 EFi auto
Slerling ¥6 SCHC 24V

Self-Diagnosis

Engine code Year

16K16 19496 ta 1897
18K16 1996 ta 1897
16K16 1996 ta 1997
18K16 1996 to 1997
16K16 19496 ta 1897
18K16 1996 ta 1997
Lt ] 1991 to 1994
K8 1941 ta 1442
K8 1991 to 1994
K16 1891 {o 1992
K16 1990 to 1992
K16 1990 10 1983
K16 1991 to 1994
K18 1995 to 1987
K16 1995 to 1997
V8 4.0 1993 to 1996
12A2DF75 1891 to 1996
1282DF786 1991 to 1996
12A2EF77 1993 to 1994
12A2EK71 1996 to 1997
12A2L K70 1996 to 1997
20HF51 1990 to 1992
20HF52 1990 to 1992
20HE36 1989 to 1992
20HE37 1989 to 1992
V6 2.5 18986 to 1988

System

Rover MEMS MPi
Rover MEMS MPi
Rover MEMS MPi
Rover MEMS MPi
Rover MEMS MPi
Rover MEMS MPi
Rover MEMS SPi
Rover MEMS SPi
Raver MEMS SPi
Rover MEMS SPi
Rover MEMS SPi
Rover MEMS SPi
Rover MEMS MPi
Rover MEMS 1.9 MPFi
Rover MEMS 2J SFi
Lucas 14CUX MPi
Rover MEMS SPi
Rover MEMS SFi
Rover MEMS SPi
Bover MEMS SPi
Rover MEMS MPI
Lucas MPi11CU
Lucas MPi 11CU
Rover MEMS MPi
Rover MEMS MPi
Honda PGM-Fi

1 Introduction

The engine management systems fitted to
Rover vehicles are Honda PGM-Fi, Rover
MEMS (MPi and SPi), Lucas MPi 11CU and
Rover SPi 10CU. Honda PGM-Fi, MEMS and
Rover SPi systems control the primary
ignition, fusl injection and idling functions
fram within the same control module. The
Lucas MPi system {Lucas LH-Jetronic)
controls the fual injection and idle functions
alone.

Self-Diagnosis (SD) function

Each ECM ({electronic control module) has a
self-test capability that continually examines
the signals.from certain engine sensors and
actuators, and then compares each sighal to a
table of programmed values. If the diagnostic
software determines that a fault is present, the
ECH# storas one or more fault codes in the
ECM memory. Codes will not be stored about
componeants far which a code is not available,
or for conditions not covered by the
diagnostic software.

Honda PGM-Fi

The Honda PGM-Fi system generates 2-
digit fauit codes. Code retrieval in models
manufactured bafore 1992 {approximately) is
by ECM-mounted LED, and after 1992
{approximately) by SD warning light. Fault
code retrieval by FCR is not possible on
vahicles equipped with Honda PGM-Fi.

All ather Rover systems

The majority of Rover systerns do not
generate fault code numbers. A fault code
reader normally displays faults on the FCR
screen without refsrence to a specific code
number. Although actual code numbers are naot
avaiiable, Taulls in one or more of the circuits
and components covered by the diagnostic
software will cause a fault to be stored.

Limited operating strategy (LOS)

The Rover systerns teatured in this Chaptar
utilise LOS (a function {hat is commonly called
the “limp-home mode™). Once cerlain faults
have been identified (not all faults will initiate
LGS), the ECM will implement LOS and refer
to a programmed default value rather than the
sensor signal. This enables tha vehicle 10 ba
safely driven to a workshop/garage tor repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

Rover systems also utilise an adaptive
function that will modify the basic programmed
values for mast effective operation during
narmal running, and with due regard to engine
wear.

Seif-Diagnasis (SD) warning light

The majority of Rover models with PGM-Fi
that were manufactured before 1992 are
equipped with an SD warning light located
within the instrument panel, and a red LED
maounted on the ECM.

The 825 2.5i and 2.7 have a red and a
yallow LED; the yellow LED is used for rpm

adjustment only, whiie the red LED is used for
fault code retrieval. These models are not
fitad with an SD connector.

Once the ignition has been switched on, the
SD light lluminates as a bulb chack, and after
a few seconds extinguishes. If the 5D warning
light comes on at any time when the engine is
running, this indicates that a fault in the system
has been identified. The LED mounted in the
ECM will flash to display a fault code. while the
SD warning light will remain illuminated
without flashing. When the ignition is switched
off, both the SD warning light and LED wil
axtinguish. When the ignition is switched on
aqain, the SD warning light will only illuminate
il the fault is still present, and the LED will
resuma flashing the fault code. This code wil
be stored in memory until cleared by following
the procedures described later.

From approximately 1992 onwards, the
majority of Rover vehigles with PGM-Fi are
equipped with an SD connector and 50
waming light; the LED{s) mounted on the ECM
are no longer fitted. Once the ignition has
been switched on, the SD light ilummnates as
a butb check, and after a few seconds
axtinguishes. If the SD warning light comes on
at any time when the engine is running, this
indicates that a fault in the system has been
identified, If a fault is indicated. bridging tha
terminals in the 3D connector triggers the SD
procedure, as described laler. The contro
module generates 2-digit fault codaes for
display on the 8D warning light.

Vehicles fitted with MEMS, Lucas MP and
Rover SPi are not equipped with either an LED
or an SD warning light.

o
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[

{ 28.1 ECM location - PGM-Fi

j Under metal caver piate in the front
1 passenger foctwel!
The LED is visible through a cut-out

Self-Diagnosis connactor

PGM-Fi systems

The ECM is either located under the driver's
seat, or under a metal cover fitted to the
passenger's side footwsil, under the carpet.
The 3D connsctar {where fitted) is located
uder the kick panel or the {acia on the lsfi-
hand side {see iHustration 28.1). Note:; The
8D connector is provided for retriaving flash
todes alone. Prior to 1992, flash codes can be
vbserved on the LED on tha ECM.

MEMS and Lucas SPI systems

On the majority of vahicles aquipped with
MEMS and Rover SPi, tha SD conneactor is
located adjacent to the ECM. The ECM is
located either close to the battery, or maunted
centrally on the bulkhead {see lllustration

! 28.2). Note: The 8D connector is provided for

tedicated FCR use. Flashk codes cannot be
mineved from these vehicles.

Lucas MPi systems

On vehicles eguipped with Lucas MPi, the
$D connector is iocated close to the injection
ECM, either under the driver's or the front
passenger’s seat.

without
{FCR) - flash codes

Nate: During the course of certain test
procedures, it Is possible for additional fault
codes o be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis. All codes must be
clearsd nnce testing is complete.

Rover 216 and 416 with PGM-Fi
{up to 19582)

1 Switch on the ignition.

2 Observe the red LED mounted in the centre
of the ECM {see illustration 28.3).

DIAGNOSTIC CONNECYOR PLUG

28.2 Rover MEMS - SD connector located close to the ECM, disconnected from
wiring loom

a) The flashes are transmitted as a straight
count, so fifteen fiashes indicates code
number 15.

b) The LED will pause for 2 seconds and
then transmit the next code.

c) When all codes have bean transmittad,
the LED will pause for 2 seconds and then
ropeat the sequencs.

3 Recard the cades, and refer to the fault
code table at the end of the Chapter to
determine their meaning.

4 If the number of flashes indicates a number
for which there is no code, the ECM is
suspect. Recheck the code output several
times, and then check the earth and supply
voltages to the ECM before fitting a
replacement,

§ When the ignition is switched off, the LED
will extinguish. However, the LED wili resume
flashing once the ignition has been switched
on again.

8 If the faultis) are carrected, the LED will
continua to flash until the ECM memory is
cleared. The method is detailed in Section 4.

Rover 216, 416, 820 and 623
with PGM-FI (1992 onwards}

7 Use a jumper lead to bridge the two
terminals in the SD connector.
8 Switch on the ignition.
8 Observe the 5D warning light on the facia. If
the warning iight remains on and does not
flash, the ECM is in back-up mode. In this
instance, the ECM shoult be removed and
checked by one of the specialist ECM testing
companies.
10 The flashes are transmitted as a series of
long and short flashes:
a) Short flashes indicate single urits - four
short flashes indicates cods numbar 4.
b) Long flashes indicate multiplas of ten -
four fong flashes and one short flash
indicates code 471,

RED/YELLOW
LED'S

28.3 PGM-Fi ECM with LEDs set into the casing
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28.4 Location of 10-amp No 4 fuse

11 After the first code is transmitted, the
warning light will pause and then transmit the
next code.

12 Count the number of flashes transmitted
by the warning light, record the codes and
refer to the fault code table at the end of the
Chapter to determine their meaning.

13 When ail codes have been transmitted,
the warning light will pause and then repeat
the sequence,

14 If the number of flashes indicates a
number for which there is no code, the ECM is
suspect. Recheck the code output several
times, and then check the earth and supply
voltages before fitting a replacement ECM.

Rover 825 2.5i and
827 2.7i with PGM-Fi

15 Switch on the ignition.
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28.6 Location of alternator fuse

16 View the red LED mounted in the centre of
the ECM {the yellow LED is used for rpm
adjustment).

17 The flashes are transmitted as a straight
count:

a} Fifteen flashes indicates code number 15.

b} The LED will then pause for 2 seconds

and then transmit the next code.

18 Record the codes. When all codes have
been transmitted, the LED will pause for 2
seconds and then repeat the sequence.

19 i the number of flashes indicate a number
for which there is no code, the ECM is
suspect. Recheck several times and then
check the earth and supply voitages to the
ECM before fitting a repiacement.
20 When the ignition is switched off, the LED
will extinguish. However, the LED will resume
flashing ence the ignition has besn switched
on again.
21 If the fault(s) are corrected, the LED will
continue to flash until the ECM memory is
cieared. The methed is detailed in Section 4.

All other models

22 A fault code reader (FCR) is required to
display faults generated in Rover SD systems
other than PGM-Fi.

4 Clearing fault codes without
a fault code reader (FCR)

Rover 216 and 416 with PGM-Fi
{before 1992)

1 Clear the fault codes by removing the 10-
amp No 4 fuse in the fusebox for a period of
10 seconds (see illustration 28.4).

Rover 216, 416, 620 and 623
with PGM-Fi {after 1992)

2 Clear the fault cedes by removing the 7.5-
amp No 7 back-up fuse in the fussebox for a
peried of 30 seconds {see illustration 28.5).

28.5 Location of back-up fuse

Rover B25 2.5i and 827 2.7i
with PGM-Fi

3 Clear the fault codes by removing the 1¢
amp No 19 alternator fuse in the main fuseb §
for at least 10 seconds {see illustration 246, §

Rover 820 and Montego with
Lucas MPi

4 Lucas MPi utilises volatile memory, and §
disceonnecting the battery will clear any faults.
Note: The first drawback to this method is thil |
battery disconnection will re-initiatise alf ECH §
adaptive values. Re-learning the approprigl B

adaptive values requires starting the engine
from cold, and driving at various enging
speeds for approximately 20 to 30 minutes.
The engine should afso be alfowed o idle for
approximately 10 minutes. The second
drawback is that the radio secunty codes,
clock setting and other stored values will be
initialised, and these must be re-entered oncg
the bhattery has been reconnected. Where
possible, an FCR should be used for fault
clearing.

Rover B20 with Rover SPi

5 Rover SPi utilises volatile memory, and
disconnecting the battery will ctear faults,
Refer to the note in paragraph 4 above. When
disconnecting the battery, the ECM will clear
the programmed CO mixture setting and
return to a default value, which usually results
in a rich mixture. The remedy is to reset the
CO mixture with the aid of an FCR. Where
possible, an FCR should be used for fault
clearing.

Rover MEMS

8 Vehicles fitted with MEMS are equipped
with non-volatile memory, and faults cannot
be cleared by disconnecting the battery. An
FCR must be used for fault clearing in this
instance.

W o
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{'5 SeM-Diagnosis with a fault

code reader (FCR}

Note: During the course of certain test

iprocedures, it is possible for additional fauft
Jcodes to be generated. Care must be taken

hat any codes generated during test routines
do not nusfead diagnosis.

All Rover systems except PGM-Fi

{ Gonneact an FCR ta the SD connector. Use

1 the FCR for the following purposes, in strict

compliance with the FCR manufacturer's
instructions:

a) Displaying faults.

b} Clearing fault codes or faults.

¢ Testing actuators.

o) Displaying Datastreamn (Rover MEMS only).
el Making adjustments.

2 Codes must always be clearad after
component testing, or after repairs invelving
the removal or replacement of an engine
management component.

Fault code tables

PGM-Fi systems

3 Fault code retrieval by FCR is not possible
on vehicles equipped with Honda PGM-Fi.
Refer to Section 3.

& Guide to test procedures

1 Use an FCR to interrogate the ECM for
faults, or gather fault codes manually, as
applicable {see Section 3 or 5).

Faults/codes stored

2 If one or more faults or codes are gathered,
refer 1o the fault code tables at the end of this
Chapter to determing their meaning.

3 If severai faults or codes are gathered, loock
for a common factor such as a defective earth
return or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of

testing the majority of compenents and
circuits found in the modern EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for faults or codes once
more. Repeat the above procedures where
faults are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No faults/codes stored

8 Where a running problem is experienced,
but no faults are stored, the fault is outside of
the parameters designed into the S0 system.
Refer to Chapter 3 for more information on
how to effectively test the engine
management system.

9 If the problem points tc a specific
component, refer to the test procedures in
Chapter 4, where you wilt find a means of
testing the majerity of components and
circuits found in the modern EMS.

§
Honda PGM-Fi

Flash/
FCR code
it Electranic control module (ECM)

Description

1 Oxygen sensor (08) or OS circuit (except D16AS engine)

3 Manifold absolute pressure (MAP) sensor ar MAP sensor
circuit

5 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

§ Crank angle sensor (CAS) or CAS circuit

8 Coolant temperature sensor (CTS) or CTS circuit

7 Throttle pot sensor (TRS} or TPS cirguit

B Taop dead centre (TDC) position sensor or TOC circuit

and Lucas MPi

Flash/ Description

FCR code

43 Fuel supply system or circuit (D1626, D16Z7, 81622 engine)
48 Linear airflow (LAF, oxygen sensor} sensor or LAF sensor

circuit (01521 sngine)
Rover MEMS, Lucas MPi and Lucas SPi

Rover software generates only limited fault codes, and the FCR
narmally displays fauits on the FCR screen without reference to a
specific code number. Faults in one or more of the following list of
crrouits and components will cause a fault to be stored. Please note
that not all circuits are avatlable on all systems.

Typical circuits checked by Rover MEMS, Lucas SPi

—

circuit (D1521 enging)

g No. 1 cylinder position (CID sensor)
0 Air temperature sensar (ATS) or ATS circuit Airflow sensor (AFS) or AFS circuit
11 CO pot ar CO pot circuit Air conditioning
12 Exhaust gas recirculation {EGR) system or EGR circuit Air temperature sensor {ATS) or ATS circuit
13 Atmaospheric pressure sensor (APS) or APS circuit Altarnator
14 Idle speed control valve (ISCV) or ISCV circuit Battery supply to ECM
15 Ignition output signal Camshaft position sensor (CMP) or CMP circuit
16 Fuel injector or fuel injector circuit (D15B82 engine) Coolant temperature sensor (CTS) or CTS circuit
17 Vehicle speed sensor (VSS3) or V3S circuit Crank angle sensor (CAS) or CAS circuit
18 Ignition timing Fuel temperature sensoriswitch (FTS) or FTS circuit
19 Automatic transmission lock-up control solenoid valve A/B | Heated rear window
20 Electronic load detector (ELD) or ELD circuit Injectors
21 Spoal soiencid valve (variable valve timing) or spool Knock sensor (KS) or KS sensor
solenoid circuld Manifold absolute pressure (MAP} sensor or MAP circuit
22 Valve timing oil pressure switch Oxygen sensor (OS) or OS circurt {cat only)
30 Automatic transmission (AT), sighal A Refay circuit
H Automatic transmission (AT), signal B Stepper motor
41 Oxygen sensor (OS) heater or OS circuit (01626, D1627, Starter motor
B16A2 engine) Throttle pot sensor (TPS) or TPS circuit
41 Linear airflow (LAF, oxygen sensor) heater or LAF sensor Turbo boost valve

Vehicle speed sensor (VSS) or VSS circuit
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:Saab
‘Contents
i Index of vehicles Introduction . ... .. . e e 1
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; Guice to test procedures . .. ..

{Index of vehicles

Fault code tables

; Model Engine code Yozr System
i 900i 16V DOHC B202i 1989 to 1990 Lucas 14CU LH-Jetronic
£ 900 Turbo 16V DOHC B202 25 1988 to 1950 Lucas 14CU LH-Jetronic
: 900 2.0 18V DOHC cat B202 2L 1889 to 1993 Lucas 14CU LH1-Jetronic
i 900 16V DOHC cat B202i 1990 to 1993 Lucas 14CU LH-Jstronic
: 900S Turbo cat B202i 1990 to 1993 Lucas 14CU LH-Jetronic
j 900 2.0i 16Y DCHC B202i 1993 to 1997 Bosch Motronic 2.10.2
3 900 Turbo 16Y DOHC B2Q2i 1994 to 1997 Saab Trionle
r 900i 16V DOHC B208i 1994 to 1997 Bosch Motronic 2.10.2
£ 900 16V DOHC B204L 1994 to 1997 Bosch Motronic 2.10.2
' 900 2.3i 16V DOHGC B234i 1993 to 1997 Bosch Motronic 2.10.2
i 800 2.5i 24Y DOHC B258i 1993 to 1997 Bosch Motronic 2.8.1
: 9000i 16V cat B202i 1988 to 1983 Bosch LH2.4-Jetronic
8000 and CD16 B2Q2 1991 to 1993 Bosch LH2.4.2-Jetronic
8000 16V cat B202 1988 to 1993 Bosch LH2.4-Jetronic
. 8000 Turbo 18 B202 1991 to 1893 Bosch LH2.4.2-Jetrenic
. 8000 Turbo 18 cal B202 1989 to 1993 Bosch LH2.4-Jetronic
8000 2.0i cat B204i 1994 to 1997 Saab Trionic
' 5000 2.0 Turbo cat B2045 1994 to 1997 Saab Trionic
8000 2.0 Ecopower B2025 1992 to 1993 Bosch LH2.4-Jetronic
. 8000 2.0 Turbo Intercooler B204L 1994 to 1897 Saab Trionic
» BO0GI 2.3 cat B234 1990 to 1991 Bosch LH2.4.1-Jetronic
8000 2.3 cat B234i 1981 to 1993 Bosch LH2.4.2-Jetronic
© 8000 2.3f cat B234i 1994 10 1997 Saab Trionic
8000 2.3 Turbe cat B234L 1984 to 1997 Saab Trionic
© 9000 2.3 Turbo cat B234R 1994 to 1997 Saab Trionic
. 9000 2.3 Turbo cal B234R 1993 Saab Trionic
9000 2.3 Turbo cal B234L 1991 to 1993 Bosch LH2.4-Jetronic/
Saab Direct ignition
9000 2.3 Ecopower L/P Turbe B234E 1994 to 1997 Saab Trionic
9000 2 0 24v DOHC B308i 1995 to 1997 Bosch Motronic 2.8.1
Self-Diagnosis
14CU and Bosch LH fuel injeclion systems by fault code reader (all systems) or by manual
1 Introduction control fuel injection and idle funclions alone. means as flash codes {all except Saab Trionic

The engine management systems fitted 1o
Saab vehicles are Lucas 14CU, Bosch 2.8.1
and 2.10.2, Saab Trionic and Saab Direct
Ignilion {with Bosch LH 2.4.1and 2.4.2 fuei
injection). Bosch Motronic contrals  fual
injection, ignition and idle functions from within
the same control module. Saab Trionic
controls the ignition, fuel injection, idle and
turbo boost pressure. Saab Direct Ignition
contrals ignitton and Turbo boost alone, Lucas

Self-Diagnosis (SD) funcilion

Each ECM (electronic control module) has a
self-test capability that continually examines
the signals from certain engine senscors and
actualors, and then compares each signal to a
table of programmed values. If the diagnastic
software determines that a fault is present, the
ECM stores one or more fault codes in the
ECM memory. Codes will not be stored about
components for which a code is not available,
ar for gonditions not covered by the diagnostic
software. Saab models generate either 2- or 5-
digit fault codes. which may be retrieved either

and Saab Qirect lgnition).
Limited operating strategy {LOS)

Saab systems featured in this Chapter
utilise LOS fa function that |s commonly called
the “limp-home mode"). Once certain faults
have been identified {not all faults will initiate
LOS), the ECM will implement LOS and refer
1o a programmed defauit value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.
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Adaptive or learning capability

Sazab systems also utilise an adaptive
function that will modify the basic
programmed values for most eflective
operation during normal running, and with due
ragard to engine wear.

Self-Diagnosis (SD) warning light

Saab models are equipped with an SD
{Check Engine) warning light located within
the instrument panel. Some fault conditions
will illuminate the light during normal angine
operation, and the ECM will need to be
interrogated to determine if fault codes are
indeed stored in ECM fault memory.

Bosch Motronic and Saab Trionic

The 16-pin 5D connector for FCR use andg
manual code retrieval is located either under
the facia on the driver's side above the foot
pedals (see illustration 29.1) cr under the
passenger's seat.

Lucas 14CU

The 3-pin SD connector is for FCR use and
manual coda retriaval, and is located in the
engine compartment, adjacent to the heater
air intake.

Bosch LH 2.4, 2.4.1, 2.4.2

The S0 connector for FCR use and manual
code retrieval is situated in one of the following
locations: under the rear seat, in the engine
compartmant, or in front of the gear selectar.

Saab Trionic and
Saab Direct Ignition

The SD connector is black, and is located
close to the ECM under the right-hand front
seat.

29.1 Location of 16-pin SD connector
{amrowed]) under facia and above pedals

Note: During the course of certain test
procedures, it is possible for additional fauft
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
cleared once tasting is complate,

Lucas 14CU

1 Attach an accessory switch between the SD
connector and earth {(sea illustration 29.2).

2 Switch on the ignition and the ST warning
light will illurminate.

3 Immediately close the accessory switch.
The SO warning light wili extinguish and then
illuminate for one short flash,

4 Immediately open the accessory switch.

5 The SD waming light will display the 5-digit
fault codes as follows:

a) The five digits are indicated by five serigs
of flashes.

b) The first saries of fashas indicates the
first digit, the second serias of flashas
indicates the second digit, and so on until
ail five digits have been flashed,

¢) Each series consists of a number of
flashes separated by short pauses. Each
integer fwhole number) in the range 1to 9

is represented by a number of short
flashes, and each zero is represented lya
ionger flash.
o) A pause separates each seres of flashes,
e) The code number “12232" is indicated by

a flash, a short pause, two flashes, 8 shol
pause, lwe flashes, a short pause, three
flashes, a short pause and two flashes. A
long fash is displayed at the beginning
and end of sach code.

6 Count ihe number of flashes in each seres,

and record each code as il is transmitled.

Refer to the tables al the end of ihe Chaplsr

to determine the meaning of the faull cods,

7 To retrisve the next code., close i

accessory switch and wait for the SD waming

light to flash once.

8 Immediately open the accessory swilth,

and the SD waming light will display the next

S-digit fault code.

9 Repeat the procedure until all fault codes

have been retrieved.

10 If a return to the first code is reguired.

close the accessory switch and wait for the

SD warning light 1o flash twice, then

immediately opan 1he accessory swilch. The

first code will be transmitted again.

11 Five long flashes indicales that all the fault

codes have been retrieved, or that no codes

are stored,

12 Turn off the igniticn and remove the

accessory switch to end fault code relrieval.

Bosch LH 2.4, 2.4.7, 2.4.2

13 Attach an accessory swifch belwseen the
SD connector and earth (see illustrations
29.210 29.4).

14 Switch on the ignition, and the 3D warning
light will iluminate and then extinguish.

15 Close the accessory switch. The 50
warning light will illuminate for ene short flash,
18 Immediately open the accessory switch,
17 The SD warning light will display the 5-
digit fault codes in the same way as described
for the Lucas 14CU systemn (see paragraphs 5
to 12).

_,cﬁﬁh
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29.2 Initiation of flash codes with the aid of an accessory switch
connected to the SD connector - Lucas 14CU and Bosch LH

29.3 Initiation of flash codes with the aid of an accessory switch
connected to the SD connector - Bosch LH
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Saab 2Ge3

Motronic 2.8.1 and 2.10.2

Attach an accessory switch between pin 6
¥the 16-pin SD connector and earth,

Switch on the ignition.

Close the accessory switch for belweean 1
4 seconds.
Open the switch, the SD warning light will

w illuminate for 2.5 seconds, extinguish and

flash to indicate the 2-digit fault cades as
WS

¥ The two digils are indicated by two setigs
of flashes.

b The first seres of flashes indicates the
muitipfes of ten, the second series of
flashas indicates the single urits.

t) A I-second flash foliowed by a 0.5-
second interval indicates fault codes in
tens. After a 1.5-second pause, a 1-
seconed flash followed by a 0.5-second
interval indicates units.

d Code number “12" s indicated by one [-
second flash, followed by a 1.5-second
pause, then two T-second Hashes with a
{.5-second pause.

g} A 2-second pause separates the
transmission of each individual code.

2 Count the number of flashes in aach serigs.

and recard each code as it is transmitted, Hefar

io the tables at the end of ihe Chapter to
determine the meaning of the faut code.

£28 Turn off the ignition and remove the

1 accessory switch to end fault code retrieval.

Saab Trionic and

Seab Direct ignition

¥ Fault codes can only be retrieved with the
aid of a dedicated fault code reader.

d

£4 Clearing fault codes without
IF  afeult code reader (FCR}

s .

} Bosch LH 2.4, 2.4.1, 2.4.2
1 Retrieve codes from the ECM by the
methods described in Section 3. Note: The
ECM memory can be cleared only after alt
codes have been transmitted and the five Jong
flashes have been displayved.

2 Close the accessory switch, and wait for
the warning light to flash three times. Open
the accessary swilch. The memary has now
heen cleared of all tauit codes.

All other systems

3 Disconnect the battery negative terminal for
five minutes.

4 Reconnect tha battery negative terminal.
Note: The first drawback to this method is that
battery disconnection will re-initialise all ECM
. adaptive values. Re-laarning the appropriate
: adaptive values requires starting the engine
from cold, and driving at various engine spesds
for approximately 20 to 30 minutes. The engine
should also be aflowed to idle for approximately
1 minutes. The second drawback is that the
radio security codes, clock setting and other
stared values wilf be initialised, and these must

L VT
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29.4 initiation of flash codes with the aid
of an accessory switch connected to the
SD connector - Bosch LH

be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code clearing.

. fault code reader {ma)
Boseh :H2, 40n£y

Bosch LH 2.4 only

{1989 Saab 900 T16 automatic)

1 Atlach an accessory swilch between the
8D connector and earth frefer to illustrations
29.2 10 29.9),

2 Close the accessory switch,

3 Switch on the ignition, and the SD warning

light will briefly flash ance.
4 Immediately open the accessory switch.
5 The warning light will flash the appropriate
code {(ses tha actuator selection code table at
the end of this Chapter) and the first comp-
onhent circuit will actuate. Audible operation
{typically, clicking or buzzing) of the actuator
solenoid or component should be heard.
Warning: When testing the
injectors, there is a real danger
A of filling the cylinders with
petrol. If testing is required for
more than 1 second, disconnect the fuel
pump supply (or remove the fual purng
fuse) before commencing this test.
6 Discantinua the first test, and cantinue with
the next component by closing the accesseory
switch once more.
7 Wait until the SD warning light briefly
flashes once, and then immediately open the
accessory switch.
B8 Tha warning light will flash the appropriate
code, and the next actuator circuit will function,
9 Repeat the procadure to test each of the
other actuators in turn.
10 Turn off the ignition to end the test.

sis with a fault
codomdar{fv"c R)

Note: During the course of certain test
procedures, it is possible for additional fauft
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis.

All Saab modaels

1 Connect an FCA to the SD connector. Use
the FCR for tha following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes.

b) Clsaring fault codes.

c) Testing actuators.

d) Displaying Datastream.

e) Making adjustrents,
2 Codes must always be cleared after
component testing, er after repairs invalving
the removal or replacement of an engine
management system component.

1 Use an FCR to interrogate the ECM for fault
cadeas, or {where possible} gather codes
manually, as described in Sections 3 or 6.

Codes stored

2 If ane ar moare fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 if sevaral codes are gathered, look for a
common factor such as a defective earth
return or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority ot components and
circuits found in the modem EMS.

5 Once the faull has bean repaired, clear the
codes and run 1hs engine under various
conditions to datarmine if the problem has
cleared.

& Check the ECM for fault codes ance more.
Repeat the above procedures where codes
are stili being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Whers a running problem is experienced,
but no codes are stored, the fault is outside of
the parameters designed into the SD systam.
Refer 1o Chapter 3 for more information on
how to effectively test the engine management
system.

9 If the problem points to a spacific
componant, refer 1o the test procedures in
Chapter 4, where you will find a means of
testing the majority ot components and
circuits found in the modem EMS,
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Fault code tables

Lucas 14CU

Flash/ Description

FCR code

13212 Throttle pot senser (TPS} or TPS circuit

13213 Throttle pot senscor (TPS} or TES circuit

13214 Coolant temperature sensor {CTS) or CTS circuit
13215 Throttle pot sensor (TPS} or TPS circuit

13221 Airflow sensor {AFS) or AFS circuit

13222 Idle air control

13223 VWeak mixture

13224 Rich mixture

13225 Oxygen sensor (0S) or OS circuit

13231 Ignition signat

13233 Electronic control module (ECM) fault

13234 Vehicle speed sensor (YS8) or V5SS circuit

13235 MNo “Drive™ signal - automatic transmissicn or cirguit

Motronic 2.10.2, 2.8.1
Flash/ Description

FCR code

11 Secondary injection or circuit

12 No faults found in the ECM. Praceed with narmal
diagnostic mathods

21 Airflow sensor [AFS) or AFS cirguit

31 Air temperature sensar {ATS) or ATS circuit

41 Coclant temperature sensar (CTS) or CTS circuit

51 Throttle pot sensor (TPS) ar TPS circuit

61 Oxygen sensor (03) cylinder 1, 3, 5 or QS circuit

62 Oxygen sensor (OS) cylinder 2, 4, 6 or O8 circuit

71 Oxygen sensor (OS) cylinder 1, 3, §, rich or lean

72 Oxygen sensor (OS) cylinder 2, 4, 8, rich or lean

73 Oxygen sensor {OS) rich or lean

81t Evaporative emission canister purge valve or circuit

91 Electronic control medule {ECM}

92 Elgctronic control medula (ECM)

Saab Trionic

FCR Dascription

code

PO105 Manifeld absclute pressure (MAP) sensor or MAP sensor
circuit

PO106 Manifold absclute pressure (MAP} sehsor or MAP sensor
circuit, signal low

rO107 Manifold absoclute pressure (MAP) sensor or MAP sensor
circuit, signal high

P0108 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

P110 . Alr temperature sensor (ATS) or ATS circuit

PO112 Air temperature sensor {ATS) or ATS circuit, signal low

PO113 Air temperature sensor {ATS) or ATS circuit, signal high

PO115 Coolant temperature sensor (CTS) or CTS circuit

PO117 Coolant temperature sensor {CTS) or CTS circuit, signal low

PO118 Coolant temperature sensor {CT8) or CTS circuit, signal high

PO120 Throttle pot sensor (TPS) or TPS circuit

PQa121 Throttle pot sensor (TPS) ar TPS circuit

PQ122 Throttle pot sensor (TPS) or TPS circuit, signal low

PG123 Throttle pot sensor (TPS) or TPS circuit, signal high

PQ130 Oxygen sensor (0S) or 08 circuit

PQ135 Oxygen sensor {OF) or 05 circuit

P1130 Oxygen sensor (08) or OS circuit, current high

P1135 Oxygen sensor (0S) or OS circuit, current fow

PO170 Fuel/air mixture or circuit

PO171 Weak rmixture

PO172 Rich mixture

P1322 Engina speed (RPM) sensor or circuit

P0325 Knock sensor (KS) or KS circuit

FCR
code
PO335
PD335
PD443
P1443
P1444

P14d5

FO500
P0501
PD50D2
P0O505
P1500
POE05
P1651
P1652

Bosch LH 2.4/2.4.1/2.4.2
(flash codes)

Flash
code
12111
12112

12113
12114

12211
12212
12213
12214
12221
12222
12223
12224
12225
12232
12233

12241
12242
12242
12244
12245
00000

Description

Engine speed (RPM) sensar ar circuit

Crark angle sensor {CAS) or CAS circuit

Carbon filter solenoid valve (CF3V) or CFSV circuit
Carbon filtar solenold valve (CFSV) or CFSV circuit
Carbon filter solenoid valve (CFSV) or CFSY circuit,
current high

Carbon filer solenoid valve (CFSV) ar CFSV circuit,
current low

Vehicle speed sensor (VSS) or VSS circuit

Vehicla speed sensor (VSS) or VSS circuit

Vehicle speed sensor (VSS) or VSS circuit, signat low
Idle speed control valve (ISCV} or ISCV circuit
Battery voltage

Electronic control module {(ECM)

Electronic control module (ECM)

Electronic control medule {ECM)

Description

Oxygen sensor (OS] fault (fuel air mixture on idling)
Oxygen sensor (OS) fault (fuel air mixture engine at
cruising speed)

Idle speed control valve (ISCV) adaption fault, pulse ratio
too low

ldle speed control valve (1SCV) adaption fault, pulse ratio
to high

Battery voltage, less than 10 volts or greater than 16 volts
Throttle switch (TS), idle contacts

Throttle switch (TS3), full-load contacts

Temperature sensor signal faulty (beiow 90°C or above 160°C)
No air rnass meter signal

Air conditioning system faulty

Fuel air mixture lean, OS sensor shorting to earth

Fuel air mixture rich, OS sensor shorting to battery voltage
Oxygen sensor (03) or OS heater fauit

Voltage supply to ECM pin 4 is less than 1 volt

Fault in electronic control module (ECM) - read only
memory (ROM)

Mixture lean

Hot-wire burn-off function faulty

No signal from vehicle spesed sensor

No “Drive” signal {automatic transmission}

Exhaust gas recirculation (EGR) function faulty

No taults detected, or all fault codes have bean transmitted

Bosch LH 2.4 actuator selection code table

Note: The actuators will actuate in the following sequence. Listen for

an audible sound. or touch the component to determine whether it has
been activated

Code
No display
12411
12412
12413
12421

12424

12431

Description

Fuel pump circuit

Injector circuit

Idle speed control valve {ISCV) circuit

Carben filter solencid valve (CFSV) circuit

Automatic tfransmission (auto) drive signal. The SD light
ceases flashing when the gear lever is moved from “0* to “N"
Thretlie switch (TS), idle contacis. Slightly open the
throftle. The SD light ceasas flashing ence the throttla
moves away from the idle position

Throttle switch (TS), fuli-load contacts. Fully open the
throttle. The SD light ceases flashing as the throttle
approaches the fully-cpen position
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Bosch LH 2.4/2.4.2 and FCR code FCR code N
Saab Direct Ignition (FCR codes) {permanent) {intermittent) Description
FCA code  FCR code 45651 25651 Mass airflow (MAF) sensor or MAF sensor
permanent) {intermittent) Description circuit, signal low
TERR . Reply code for OK 45691 25691 Mass Airfiow (MAF) sensor or MAF sansor
j 42241 22241 High voltage (1991-cn) circuit _ o
82251 22251 Elsctronic control moduie (ECM) pin 4, 45723 25723 Drive” signal (automatic transmission}
signal low 45771 25771 Throttle pot sensor (TPS) signai or TPS
42252 22252 Signal low, less than 10 voits circuit
42291 22291 Battery voltage, less than 10 volts/greater | 45772 26772 Throttle pot sensor (TPS) signal or TPS
than 16 volts circuit
42440 22440 Oxygen sensor (OS8) or OS circuit, rich 46221 26221 Coolant temperature sensor (CTS) or CTS
mixture circuit, signal low
42441 22441 Rich mixture, idling {1991-on} 46271 26271 Coolant temperature sensor (CTS} or CTS
42442 22442 Rich mixture, driving (1991—9:1) . circuit, signal high
42450 22450 Oxygen sensor (OS) or OS circuit, weak 48391 26391 Exhaust gas recirculation (EGR) system or
mixture o EGR circuit
42451 22451 Weak mixture, idiing (1391-on) 58121 38121 Mass airflow (MAF) sensor or MAF sensor
42452 22452 Weak mixture, driving (1991-on) circuit, burn-off absent
:g:g? gg:g? gTygen _;enso_r (©3) ortOS circuit 58321 38321 Air conditioning valve function or circuit
42497 22492 Dr:\r:i{r;'l ;nlzqi;tfr;ni?\?;:;?rc oct 58322 ag322 Evaporative loss control device (ELCD)
44221 24221 Engine RPM signai absent {1991-on) 58371 a8371 ;’;’ﬁ;‘:‘;‘;‘:g&’é‘:ﬁ‘;‘g;n
i 44261 24261 Vehicl d 1] V58 circuit
(1%;1:_';5,{’ eed sensor (VSS) or VSS aircut | pazn 38372 Evaporative loss control device (ELCD)
44360 24360 Crank angle sensar {CAS) or GAS circuit valve or circuit ,
44480 24460 Engine load signal faulty 58382 38382 Evaporative loss control device (ELCD)
44660 24660 Pre-ignition fault (knocking or pinking) valve short-circuit (1991-on)
44661 24461 Knock sensor (KS) or KS circuit 60000 - internal monitoring
44662 24462 Combustion, synchronlsing fault 60007 - Read enly memory (ROM) fault
44671 24671 Pre-ignition signal over 20 seconds 60002 - Random acecess memory (RAM) fault
45641 25641 Mass airflow (MAF) sensor or MAF sensor 67192 - Electronic control module (ECM), reac only
circuit, signal high memory (ROM)
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 Model

Alhambra 2.0
Cordaba 1.4 SOHC 8y

i Cordoba 1.6/ SOHC 8y

Gordoba 1.8 SOHC 8y
Cordoba 1.8 16V
Cordeoba 2 O SOHG 8v
ibiza 1.06i SOHC av

; ihiza 1.3 US83
T ibiza 1.4i SOHC 8Y

Ibiza 1.61 SOHC BY
iza 1.8 SOHC 8V
ibiza 1.8i 16V

|biza 2.0i SOHC 8V

#inca 1.4

Inca 1.6i

Toledo 1.6i cat SOHC
Toledo 1.61 SOHC
Toleda 1.8i SOHC
Toledo 1.8i cat SOHC
Toledo 1.8i cat SOHG
Toleda 1.8 SOHC BY
Toledo 2.0

Self-Diagnosis

Engine code Year

ADY 1996 to 1997
ABD 1984 to 1897
ABU 1983 to 1897
ABS 1993 to 1895
ADL 1984 to 1897
2E 1983 to 1997
AAL 1983 to 1997
Al 1993 to 1994
ABD 1984 to 1997
ABU 1983 to 1997
ABS 1993 to 1995
ADL 1894 to 1997
2E 1993 to 1997
- 1995 to 1996
- 1995 to 1996
1F 1991 to 1997
1F 1994 to 1997
RP 1991 to 1995
RP 1991 to 1995
RP 1991 to 1996
ABS 1994 to 1997
2E 1991 to 1997

System

Simos

Bosch Mong-Maotronic
Bosch Mano-Maotronic
Bosch Mone-Motronic
VAG Digifant

VAG Digifant

Bosch Maence-Motronic
Bosch Mono-Motronic
Bosch Mono-Motronic
Bosch Mono-Maotronic
Bosch Mono-Motronic
YAG Digifant

VAG Digifant

Bosch Motronic MP 9.0
Bosch Mono-Motronic
Bosch Mono-Jetronic
Bosch Mono-Motronic
Baosch Mono-Jetronic
Bosch Mono-Jetronic
Bosch Mono-Motronic
Bosch Mono-Motronic
VAG Digifant

1 Introduction

The engine management systems {EMSs)
fited to SEAT mogels include Bosch Motronic
MPS D, Mono-Jetronic, Mono-Moetronic, and
also VAG Digfant and Simos. Bosch Motronic
MPS.0. Mono-Meotronie, VAG Digifant and
Simos systems control the primary ignition,
fuel injection and idling functions from within
the same control module. Mono-Jetrenic
controls the fuel injection and idle tunctions
alone.

Self-Diagnosis (SD) function

Each electronic conrol module (ECM} has a
self-test capability that continually examines
the signalz from certain engine sensars and
actualors, and compares each signal to a
table of programmed values, If the diagnostic
software determines that a fault s present, the
ECM stores one or mare fault cades. Codes

will not be stored about components for
which a code s nol available, or for conditions
net covered by the diagnostic software.

SEAT systems are capable of generating
two kinds of faull codes. These are d-digit
flash codes and 5-digi fault codes:

al Mono-Jetronic systems can only generate

4-digit flash codes. These can be
retrieved via the warning fight (where
fitted), or by using a separate LED.
Afternatively, fault codes can be displayed
on a dedicated fault code reader (FCR).

b} Later systerns can generate both J-digit
and 5-digit fault codes. and retrieval
requires g dedicated FCR. These systems
include earty versions of Bosch Mono-
Matronic and some VAG Digifant (43-pin).
The very latest systerms can grly generate
§-digit fault codes, and these must be
retneved with the aid of a dedicated FCR.
These systems include Bosch Mono-
Motronic MA1.2.2 flater 45-pin), Simos
and VAG Digifant (68-pin).

c

R

Limited operating strategy (LOS)

All SEAT models featured in this Ghapter
except those with Bosch Mono-Jetronic
utilise LOS (a function that is commonly called
the “limp-home mode™). Once certain faulls
have been identified (not all faults will initiate
LOS). the ECM will implement LOS and reler
10 a programmed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal cperation. Bosch
Mong-Jetronic does not have LOS.

Adaptive or learning capability

GEAT systems also utilise an adaptive
function that will medify the basic
programmed values for most effective
aperation during normal running and with due
regard 1o engine wear.

Self-Diagnosis (SD) warning light

Bosch Mono-Jetronic equipped vehicles
are also fitted with an SD warning light located

30
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30.1 Location of SD connectors under facia

within the instrument panel. SEAT models
equipped with engine management systems
other than Bosch Mono-Jetronic are not fitted
with a SD warning light.

2 Self-Diagnosis conriector
location R

Bosch Mono-Jetronic and
Mono-Motronic with dual 2-pin
connectors

The twe SD connectors are located in the
passenger compartment under the facia, or in
the switch hole next to the light switch on the
instrument panel (see illustration 30.1} and is

provided for retrieving flash codes (Mono-
Jetronic only) and for use with a dedicated
fault code reader (FCR).

Alhambra

The 186-pin SD connector is located under
the ashtray in the centre console (see
illustration 30.2), and is provided for use with
a dedicated FCR cnly.

Other systems

The 18-pin SD connector may be located in
the passenger compartment to the right of the
steering column, or under the facia in the
fusebox above the foot pedals. The SD
connector is provided for use with a
dedicated FCR only.

==

~. usually a brown or
white connector

usually a
black
connector

@N

30.3 Initiation of Mono-Jetronic flash codes

A LED diode fight

8 Accessory switch

C SD connectors

30.2 The 16-pin OBD connactor

Note: Dur.-'ng the course of certain fest
procedures, ft is possible for additional fault
codes fo he generated. Care must be taken
that any codes generated during test roufines
do not mislead diagnosis. All codes must be
cleared once testing is complete.

Mono-Jetronic

1 Attach an accessory switch to the dual 2-pin
SD connectors {refer to ilustration 30.1). i the
vehicle is not equipped with a facia-mounted
SD warning light, connect an LED diode light
between the battery (+} supply and the 3D
connector as shown [see ilustration 30.3).

2 Start the engine and allow 1t to warm up to
normal operating temperature, Note: Oxygen
sensor {OS) fauit codes can only be retrieved
after a road test of at least 10 minutes'
duration.

3 Stop the engine and switch on the ignition.
4 If the engine will not start, crank the engine
for at least 6 seconds, and leave the ignition
switched on.

5 Close the accessory switch for at least 5
seconds. Open the switch, and the waming
light or LED light will flash to indicate the 4-
digit fauit codes as follows:

&) The four digits are indicated by four series
of flashes.

b} The first series of flashes indicates the
first digit, the second series of flashes
fndicates the second digit, and so on untif
afl four digits have been flashed.

¢} Each senes consists of a number of 1- or
2-second flashes, separated by short
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pauses, Each wteger {whole number) in
the range 1 10 9 is represented by a
number of 1-second flashes, and each

' zerois represented by 2-second Nashes.

- o) The code number “12317is indiceted by a
T-second flash, a short pause, two T-sec-
ond flashes, a short pause, three T-second
flashes, a short pause and a 1-second

Y Hash.

i 8} A 2.5-second pause separafes each

! series of flashes. After this pause, the
code will be repeated.

|
1

1§ Count 1ha number of flashes in each series,
. ang record the caode. Refer to the table at the

; end of the Chapter to determine the meaning
; of the fault code.

.1The code will be repsated untit the

accessory switch is once more closed for at

" feast 5 seconds. Open the switch and the next

+ tode will then be displayed.

; 8 Continue retrieving codes until code 0000 is

¢ transmitted. Code 0000 signifies that no more
codes are storad, and is displayed when the

- light flashes off and on at 2.5-second

©intervals.

* 8 K code 4444 is transmitted, no Jaull codes

* are stored.

' 10 Turning off the ignition ends fault cade

i retrieval.

- All other systems

" 11 Flagh cedes are not available, and a
. dedicated FCR must be used to retrieve fault
¢ codes.

4 Clearing tauit codes without
a fault code reader {FCH) .

Bosch Mono-Jetronic

1 Carry out the procedure in Section 3 to
retrieve ail fault codes (wait until code D000 or
code 4444 is displaysd).

2 Turn off the ignition, and close
accessory switch,

3 Switch the ignition on.

4 After 5 seconds, open the accessory
i switch. All fault codes should now be cleared.
" Turn off the ignition on completion,

the

All systems (alternative method)

& Turn off the ignition and disconnect the
baltery negative terminal for a period of
approximatety 5 minutes,

& Reconnect the battery negative terminal.
Nate: The first drawbachk to this method is that
battery disconnection will initiafise alf ECM
adaptive values (not Maono-Jetronic). Re-
learning the appropriate adaptive valuas
requires starting the engine from cold, and
driving at various engine speeds for
approximately 20 to 30 minutes. The engine
should also be allowed to idle for
approximately 10 minutes. The second
drawback 15 that the radio security codes,
clock setting and other stored values will be
initialised, and thesse must be re-entered once
the battery has been reconnecied, Where
possible, an FCR should be used for code
clearing.

Note: During the course of certain tesi
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during lest routines
do not misfead diagnosis.

All SEAT models

1 Connect an FCR toc the S0 connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer’s
instructions:

a) Ratrieving fault codes.

b) Clearing fault codes,

c) Testing actustors.

d) Displaying Datastrearn.

e) Making adjustrnents ta the ignition timing
or mixture (some systems).

2 Codes must always be cleared afier
componert testing, or after repairs involving
the removal or replacement ol an EMS
componsent.

Engine management fault codes

1 Use an FCR to interrogate the ECM for fault
codes, or manually gather codes (where
posgible} as described in Section 3 or 5.

Codes stored by ECM

2 If ane ar mare fault codes are gathered,
refer to the fault cods table at the end of this
Chapter to determina their meaning.

3 i several codes are gathered, look for a
common facter such as a defective earth
retumn or supply.

4 Reter to the component test procedures in
Chapter 4, where you will find a means of
testing the majority ol components and
circuits found in the modern EMS,

5 Once the fault has baen repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes ance more.
Repeat the above procedures where cades
are still being storea.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

Na codes stored

8 Whera a running problem is experienced,
but no codes are stored, the fault is outside of
the parameters designed into the SD system.
Refer to Chapter 3 for more information on
how ta effectively test the engine management
system.

9 If the problem points to a specific
component, reler to the test procedures in
Chapter 4, where you will find a means of
testing the majority of componenis and
circuits found in the modern EMS.

Non-engine management fault
codes

10 A number ot codes that could be stored by
the ECM and retrieved during the code
gathering operation may refer to the air
conditioning system, fan control and automatic
transmission. This manual specifically covers
gngine management components, and
diagnosis of codes peinting to faults in ancillary
components is not coverad.

Fault code tables appear overleaf
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Fault code table

All SEAT models

Flash FCR Description

code code

0000 - End of fault code cutput

4444 00000 No faults found in the ECM. Proceed with normal
diagnostic methods

1111 65535 Electronic control module (ECM)

1231 00281  Vehicle speed sensor (VSS) or VSS circuit

1232 00282  Throttle pot sensor (TPS) or TPS circuit,
implausible signal

2111 00513  RPM sensor or circuit

2113 00515 Hall-effect sensor {HES) or HES circuit

2121 Q0516  Throttle pat sensor (TPS) or TPS circuit

2121 00516  Idle speed switch or circuit (alternative code)

2122 - No engine speed sighal

2142 00545  Automatic transmission signal missing

2212 DDS18  Throtile pot sensor (TPS) or TPS circuit

2222 00519 Manifold absolute pressure (MAP) sensor or MAP
$eNsOr circuit

223 00533  Idie speed control valva (ISCV} or ISCV circuit

2232 00520 Mass airflow (MAF) sensor or MAF sensor circuit

2234 00532  Vollage supply or circuit

2312 00522  Coolant temperature sensor (CTS) or CTS circuit

2322 00523  Air temperaturs sensor (ATS} or ATS circuit

2342 00525  Oxygen sensor {0S) or OS circuit

2323 00552 Mass airflow (MAF)} sensor or MAF sansor cirguit

FCR

cade
00537
00561
01243
01247

0124%
01250
01251

00530
00543
00546
00624
0os25
00636
00638
00670
01087
01252
01259
01265

17978
65535

Description

Oxygen sensor (05) ar OS circuit

Mixture control 1

Chrangaover valve inlet manifold

Carbon filter solenoid valve (CFSY) or CFSY
circuit

Injector valve No.t or injector circuit
Injector valve No.2 or injector circuit
Injector valve No.3 or injector circuit

Idle spead control valve (ISCV) or ISCV circuit
Throttle pot sensor [TPS} or TPS circuit
Maximum engine speed exceaded
Defective data cabls

Air conditioning [A/C) or A/C circuit

Vehicle speed sensor (VS8) or VS5 circuit
Oxygen sensor (O8) or OS circuit
Transmission slectrical connectar No. 2
Throttle pot sensor (TPS} or TPS circuit
Basic setting not completed

Injector valve No.4 cr injector circuit

Fuef pump relay or circuit

Exhaust gas recirculation (EGR} valve or EGR
circuit

Electronic control module (ECM)

Electronic contro! module (ECM)
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7 Fault code tables
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Index of vehicles
Model Engine cade Year System
Favorit 1.3i cat 135B 1992 to 1996 Bosch Mong-Motronic MA1.2.2
Favorit 1.3i cat 1368 1994 to 1996 Bosch Mono-Motronic MA1,2.3
Foreman 1.3i cat 1358 1992 to 1996 Bosch Mono-Motronic MA1.2.2
Foreman 1.3i cat 136B 1994 to 1996 Bosch Mono-Motronic MA1.2.3
Felicia 1.3i 135B 1995 to 1997 Bosch Mono-Motronic MA1.2.2
Feiicia 1.3 1368 1995 to 1997 Bosch Mono-Motronic MA1.2.3
Freeway 1.3i 1358 1992 to 1897 Bosch Mono-Moetronic MA1.2.2
Freeway 1.3i 136B 1995 to 1997 Bosch Mono-Motronic MA1.2.3
Self-Diagnosis
] e Limited operating strategy (LOS) FCR use. Skoda models fitted with the 1368
1 Introduction or AAE engines are equipped with an SD

The engine managemesnt systems (EMSs)
fitted to recent Skoda vehicles are Bosch
Mono-Motronic  versions MA1.22  and
MA1.2.3. Skeda engine management systems
control primary ignition, fuelling and idle
functions from™ within the same contro!l
madule.

Self-Diagnosis {SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuvators, and compares
each signal to a table of programmed values.
If the diagnostic software determines that a
fault is present, the ECM stores one or more
fault codes. Codes will not be stored about
components for which a code is not available,
or for cenditions net covered by the
diagnostic software. In Skoda systems, the
control module generates 4-digit fault codes
for retrieval either by manual means or by fault
code reader {FCR).

Skoda systems featured in this Chapter
utilise LOS (a function that is commeonly called
the “limp-home mode®), Once certain faults
have been identified {not all faults will initiate
LOS}, the ECM will implement LOS and refer
to a programmed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capabiiity

Skoda systems also utilise an adaptive
function that will modify the basic
programmed values for most eaffective
operation during nermal running, and with due
regard 1o engine wear.

Note: Vehicles fitted with a 1358 engine are
provided with an 5D conneclor for retrieving
flash codes manually and also for dedicated

connector which can only display fault codes
on a dadicated FCR.

The 5-pin SD connector is located towards
the rear of the engine compartment, adjacent
to the carbon filter canister and ECM (see
illustration 31.1).

31.1 The SD connector {arrowed) is
attached to the engine compartment
bulkhead
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3 Retrieving fault codes -
without a tault code readar
(FCR) - fiash codes

Note: Dunng the course of cerfain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that codes generated during fest routines do
not mislead diagnosis. AN codes must be
cleared once testing is complete.

Bosch Mono-Motronic MA1.2.2

1 Attach an on/off accessory switch between
terminals A and D of the SD connector {see
ilustration 31.2).

2 Connsect the positive probe of an LED to
terminal E and the negative probe of the LED
to terminal G in the SD connector,

3 Switch on the ignition.

4 Close the accessory switch for 4 seconds
and then release.

5 The LED light will flash the 4-digit fault
codes as follows:

al The four digits are indicated by four series
of flashes.

b) The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and so on untit
alf four digits have been flashed.

¢} Each series consists of a nurmber of 1- or
2-second flashes, separated by short
pauses. Each integer (whole nurmbar) in
the range 1 o 9 is represented by a
number of 1-second flashes, and each
2ero is represented by a 2-second flash.

d) A pause separales each series of flashes.

8} The code number “1231" is indicated by a
1-second flash, a short pause, two 1-sec-

ond flashes, a short pause, three 1-second
flashes, a short pause and a 1-second
Rash.
Note: if the LED does not behave as
described, reverse the connections to the 5D
connactor.
6 Count the number of flashes in each series,
and record each coede as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.
7 Retrieve the next fault code by closing the
aceessory switch for 3 seconds. The next fault
code will then be displayed.
8 Repeat the procsdure to retrieve further
codas until “0000” is transmitted. Code 0000
signifies that no more codes are stored.
9 Turn off the ignition and remove the jumper
lead and LED to end fauit code retrieval.

All other systems

10 Flash codes are not available on any other
Skoda system, and a fault code reader is
required to gather fault codes.

& Actustor testing withoist s -
fauit code readr FCR)

Bosch Mono-Motronic MA1.2.2

1 Atftach an on/off accessory switch between
terminais A and D of the SD connector (refer
to ilustration 31.2).

2 Connect the positive probe of an LED to
terminal E and the negative probe of the LED
to terminal C in the SD connector.

3 Close the accessory switch and then switch
on the ignition.

ACCESSORY
SWITCH

LED

ah

W/

7
=
N

L

o]

]

H29895

31.2 SD connector terminals for fault code retrieval

A Terminal for jumper lsad bridge
B Terminal not used for Code retrieval or
actuator test procedures

C Terriinal for negative LED probe
D Terminal for jumper lead bridge
E Terminal for positive LED probe

4 Wait 4 seconds and then open th
accessory switch,

5 The LED light will flash code “1232" and
the idle speed control valve should be hear
to move as it extends and retracts

6 Wait 3 seconds and then close the
accessory switch. Wait 4 seconds and then
open the accessory switch to implement the
next actuator procedure.

7 The LED light will fiash code “4342", which
can be ignored becauss it is not relevant to
the test procedure for these vehicles.

8 Wait 3 seconds and then close the
accessory switch. Wait 4 seconds and then
open the accessory switch to Implement tha
next actuator procedure.

9 The LED light will flash code "“4343", and
the carbon filter solenoid valve should be
heard to operate (a clicking sound).

10 End the actuator test as follows. Wait]
seconds and then close the accessory switch,
Wait 4 seconds and then open the accessory
switch. The LED should display a continug
sequence of on/off flashes, indicating that the
actuator test has been completed, and that
fault codes have been cleared from ECM
memaory.

All other systems

11 Actuator testing without an FCR is not
available on any other Skoda system.

§ Clearing fault codes without
a fault code reader (FCR)

Bosch Mono-Motronic MA1.2.2

1 Perform the flash code retrieval procedure
described in Section 3, and rectify faults as
required.

2 Perform the actuator test procedures
described in Section 4, and all fault codes wil
be automatically cleared on completion.

All systems (alternative method)

3 Turn off the ignition and discennect the
battery negative terminal for a peried of
approximately 5 minutes.

4 Reconnect the battery negative terminal,
Note: The first drawback to this method (s thal
battery disconnection will initialise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engme
from cold, and driving at various engine
speeds for approximately 20 to 30 minutes.
The engine should also be allowed to idie for
approximately 10 minutes. The second
drawback is that the radio security codes,
clock setting and olher stored values wilf be
initialised, and these must be re-entered once
the battery has been reconnected. Where
possible, an FCR should be used for code
clearing.
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8 Self-Diagnosis with a fault
code reader (FCR)

1 Note: During the course of certain test

procedurss, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generatad during fest routines
do not rmislead diagnosis.

i All Skoda models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer’s
instructions:
a} Retrieving fault codes.
b) Clearing fault codes.
¢} Testing actuators.
2 Codes must always be cleared after
somponant testing, or after repairs involving the
removal or replacement of an EMS component.

Fault code tables

1 Use an FCR to interrogate the ECM for fault
codes, or {where possible} manually gather
codes as described in Section 3 or 5.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine theit meaning.

3 If several codes are gathered, look for a
common factor such as a defective earth
return or supply.

4 Refer to the component test procedurss In
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modem EMS.

& Once the fault has been repaired, clear the

codes and run the engine under various
conditions to determine if the problem has
cleared.

8 Check the ECM for fault codes once more.
Repeat the abova procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Where a running problem is exparienced,
but ne codes are stored, the fault is outside of
the parameters designed into the SD systemn.
Refer to Chapter 3 for more information on
how to effectively test the engine
rmanagement system.

9 If the problem points to a specific
component, refer 10 the test procedures in
Chapter 4, wheara you will find a means of
testing the majority of components and
circuits found in the modern EMS.

The above codes are displayed during actuator test mode when the

ldle spesd control valve (ISCV) or ISCV circuit

Bosch Mono-Motronic Actuator selection code for
Flash FCR Description Bosch Mono-Motronic MA1.2.2
code code

1M1 66535  Electrenic control module (ECM)

2113 00515  Effect sensor (HES) or HES circuit refevant circuft has been acluated.

2121 00156 Thretile pot sensor (TPS) or TPS circuit

2212 00518  Throttle pot senscr (TPS) or TPS circuit Flash/

2312 00522  Coolant temperature sensor {CTS) or CTS circuit FCR code Description

2322 00523  Air temperature sensor (ATS) or ATS circuit 1232

2341 00537  Oxygen sensor (O8) or OF circuit 4342 (Not applicable)

2342 00525  Oxygen sensor (08) or OF circuit 4343 Carbon filter canister purge vaive
2343 00558  Oxygen sensor (OS) or OS circuit

2413 00561 Oxygen sensor {08) or OF circuit

4431 01253  Idla speed control valve (ISCV) or ISCV circuit

31
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Index of vehicles

Model Engine code Year System

1.8 Turbo Coupe 4x4d EAB2 1986 to 1989 Subaru MPFi + Turbo
Impreza 1.6 SOHC 16V - 1893 to 1997 Subaru MPFi

Impreza 1.8i SOHC 16V - 1983 to 1997 Subaru MPFi

Impreza 2.0 Turbo DOHC 16V - 1994 to 1997 Subaru MPF|

Imgreza 2.0i 16V - 1996 to 1997 Subaru MPFi

Justy (J12) 1.2i cat - 1892 to 1897 Subaru MPFi

Legacy 1.8i SOHC 16V AY/EJ18 1981 to 1993 Subatu SPFi

Legacy 2.0 SOHC 18V cat AY/EJZ0EN 1991 to 1996 Subaru MPFi

Legacy 2.0 4 Cam Turbo DOHC 18V AY/EJ20-GN 1991 to 1984 Subaru MPFj

Legacy 2.2 & cat EJ22 1989 to 1897 Subaru MPFi
L-Series Coupe 1.8 EAB2 1988 to 1990 Subaru MPFi
L-Beries Turbo 4x4 EA82 1885 to 1989 Subaru MPFi + Turbo
SWX DOHC 24V - 1992 to 1997 Subaru MPFi

Vivio SOHC 8V - 1992 to 1996 Subaru MPFi

XT Turbo Coupe EABC 1985 to 1989 Subaru MPFi + Turbo
XT Turbo Coupe EA82 1989 to 1921 Subaru MPFi + Turbo

Self-Diagnosis

1 Introduction

The engine management system (EMS)
fitted to Subaru vehicles is the Subaru MPFi
or SPFi system that controls primary ignition,
fuel injection and idle functions from within
the same control module. The MPFi system
offers multi-point fuel injection, while the SPFi
is a single-point fuel injection design.

Self-Diagnosis {SD) function

The Subaru electronic control module
{(ECM) has a self-test capability that
continually examines the signals from certain
engine senscrs and actuators, and then
compares each signal to a table of
programmed values. i the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes in ECM
memory. Codes will not be stored about
compaonents for which a code is not available,
or for conditions not covered by the
diagnostic software. in Subaru systems, the
control module generates 2-digit fault codes,
for retnieval either by manual means or by use
of a fault code reader (FCR).

Limited operating strategy (LOS}

Subaru systems featured in this Chapter
utilise LOS (a function that is commonly called
the “limp-horne mode”). Once certain faults
have been identified (not all faults will initiate
L08), the ECM will implement LOS and refer
to a pregrammed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Self-Diagnosis (SD} warning light
Subaru models are equipped with an 8D
warning light located within the instrument

panel. In addition, an LED set into the casing
of the ECM can also display fault codes.

2 Self-Diagnosis connector
location

1 Two types of SD connector are provided in
Subaru vehicles.

2 Twin S0 conneclors are located alongside
the ECM, under the steering column, inside
the lower trim pane! (see illustration 32.1).
The test connector is green, and the read-
memory connectar is black. The twin

connectors are provided for flash code
retrieval purposes.

3 A single 9-pin 8D connector is located
under the driver's side facia, close to the
ECM. The 9-pin SD connector 1s provided for
connection to an FCR.

H29893

i

321 The green test connectors and the
black read-memory connectors are
located under the steering column,

alongside the ECM

A Green connector
B Black connector

a2
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3 Relrieving fault codes’ ©
without a fault code reader :
(FCR) -flashcodes . = .~ -

Note: During the course of cerfain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
cleared once testing is compiste.

1 Fault codes are displayed by both the SD
warning light on the instrument panel and by
the LED set into the casing of the ECM.
Subaru MPFi employs four diagnostic modes,
which utilise cembinations of the facia-
meunted warning light and the LED to display
various fault conditions. Each mode can be
triggered with either the ignition switched on,
engine stopped or with the engine running.

U-check
(start-up and drive components)

2 Switch on the ignition. If the ECM is fault
free, the SD light will illuminate without
flashing, and the LED will display the vehicle
specification code {differentiation of catalyst
or non-catalyst models).

3 If fauit codes have been stored, the warning
light remains iluminated while the LED
displays the codes. A limited number of 2-
digit codes that affect start-up and drive will
be displayed in this mode:

a} The two digits ere indicated by two series
of flashes.

b) The first sories of fashes indicates the
muttiples of ten, the second serfes of
flashes indicates the single units,

c) Tens are indicated by 1.2-second flashes
separated by 0.3-second pauses. Linits
are indicated by 0.2-second flashes
separated by 0.3-second pauses.

d) Code number “12" 1s indicated by a flash
of 1.2 seconds, followed by a 1.8-sacond
pause, then two flashes of 0.2 seconds,

e} A 1.8-second pause separates the
transmission of each individual code.

£} If two or more faufts have been stored,
the warning fight and the LED will disptay
the codes sequentially, lowest numbers
first

4 Count the number of flashes in each series,
and record the code. Refer to the table at the
end of the Chapter to determine the meaning
of the fault code.

§ Start up the engine and allow it to idle. if the
system is operating under closed-loop
control, the SO warning light should
extinguish, and the LED will flash to indicate
the switching of the oxygen sensor. {f a fauit is
present, the SD light will remain illurinated.

Read-memory check

{minor and intermittent fauits)
6 Connact the  black
connectars {male and fernalel.
7 Switch on the ignition.

8 If no faults have bean stored, the LED will

read-memory

display the vehicle specification code (for
catalyst or non-catalyst model), and the SO
light should biink regularly.

9 If fault codes are stored, both the SD
warning light and the LED wilf flash to display
the fault code. Refer to the information on the
U-check (paragraph 3} for a description of
what the flashes represent.

10 Count the number of flashes in each
series, and record the code. Refer to the table
at the end of the Chapter to determine the
meaning of the fault code.

11 Start up the engine and altow it to idle. If
no faults have been stored, the SD warning
light will blink, and the LED will display the
vehicle specification code.

12 | fault codes have been stored, both the
50 warning light and the LED will flash to
dispiay the fault code. Refer to the information
on the L-check (paragraph 3) for a description
of what the flashes reprasent.

13 Count the number of flashes in each
series, and record the code. Refer to the table
at the and of the Chapter to determine the
meaning of the fault code.

14 Turn off the ignition and disconnect the
black read-memeoery connectors {male and
femnale} to end fault code retrieval.

D-check
{major faults and system test)

15 Start the engine and warm it to normal
operating temperature. Stop the engine.

16 Ensure that the two black read-memory
connectors are disconnected. Connect the
two green multi-plug test connecters (maile
and fernale) iocated alongside the ECM.

17 Switch con tha ignition,

18 The LED will display the wehicie
specification code {differing Tor catalyst or
non-catalyst models), and the SD light should
remain illuminated.

19 Fully depress the accelerator pedal. Allow
the pedal to return to the half-throttle position,
and hold it there for two seconds. Release the
pedal so that it returns to the closed (idle)
position.

20 Turn the economy switch on and then off.
21 Start the engine. If fault codes have been
stored, both the 8D warning light and the LED
will flash to display the fault code.

22 If fault codes have been stored, both the
SB warning light and the LED will flash to
display the fault code. Refer to the information
on the U-check {paragrapb 3) for a description
of what the flashes represent.

23 Count the number of flashes in each
series, and record the code. Refer to the table
at the end of the Chapter to determine the
meaning of the fault code,

24 Drive the vehicle at a speed greater than 7
mph for at ieast one minute, engaging all
forward gears {manual transmission models)
during this time. Stop the vehicle and select
neutral, leaving the engine running.

25 Raise the engine speed above 2000 rpm
for more than 40 seconds. If fault codes have
been stored, both the SD warning light and

the LED wili flash to display the fault cods [
The S0 warning light will flash regularty it wj
faults have been detected. ;
28 If fault codes have been stored, both te
SO warning light and the LED will flash t
display the fault code. Refer to the information |
on the U-check {paragraph 3) for a description [§
of what the flashes represent. 3
27 Count the number of flashes in each
series, and record the code. Refer to the table
at the end of the Chapter to determine th
meaning of the fault code.

28 Turn off the ignition and disconnect the
two green multi-plug test connectors (male
and famale) to end fault code retrieval.

4 Clearing fault codes without
a fault code reader (FCR)

Clear-memory mode

1 Start the engine and warm it to normal
operating temperature. Stop the engine.

2 Connect both the green test connectors
and black read-memory connectors {male and
female).

3 Switch on the ignition.

4 The LED set into the ECM case will display
the vehicla specification code (differing for the
catalyst or non-catalyst models} and the SD
light should remain illuminated.

5 Fully depress the accelerator pedal. Allow
the pedal to return to the half-throttle position,
and hold it there for two seconds. Release the
pedal so that it returns to the closed (idle)
position.

& Turn the economy switch on and then off.
T Start the engine. If fault codes have been
stored, both the S0 warning light and the LED
wiil flash to display the fault code.

8 Drive the vehicle at a speed greater than 7
mph for at least one minute, engaging all
forward gears {manuaf transmission models)
during this time. Stop the vehicle and select
neutral, leaving the engine running.

9 Raise the engine speed above 2000 rpm for
more than 40 seconds. if fault codes have
been stored, both the SD warning light and
the LED will flash to display the fault code.
The SD warning light will flash regularty if no
faults have been detected, and all codes will
now be cleared from memory.

10 Stop the engine and switch off the ignition.
Disconnect the test and read-memory
connectors to end fault code clearing.

5 Sel-Diagnosis with a fauit
code reader (FCR)

Note: During the course of certain test
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any cades generated during test routines
do not mislead diagnosis.
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All Subaru models

1 Connect an FCR to the 9-pin SD connector.
Use the FCR for the following purposes, in
strict  compliance  with  the FCR
_manufacturer's instructions:
a} Retrieving fault codes.
. bl Clearing fault codes.
‘2 Codes must always be cleared after
. component testing, or after repairs invelving
the removal or replacement of an EMS
 component.

1

{ @ Guide o test pracedures

: 1 Use an FCR to interrogate the ECM for fault

"Fault code table

codes, or gather codes manually, as
described in Section 3 or 5,

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code table at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, ook for a
common factor such as a defective earth
return or supply.

4 Refer to the cormponent test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions 1o determine if the problem has
cleared.

6 Check the ECM for fault codes cnce more.
Repeat the above procedures where cades
are still being stored.

7 Refar to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but ne codes are storad, the fauit is outside of
the parameters designed into the SD system.
Refar to Chapter 3 for more information on
how to effectively test the engine
managameant system.

9 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

Subaru MPFi Flash/  Description
. Flash/  Description FCR code
. FCR code 29 Crank angle sensar (CAS) or CAS circuit
11 Crank angle sensor {CAS} or CAS circuit 31 Throttle pot sensor (TPS) or TPS circuit
12 Starter switch 32 QOxygen sensor (03) 1 or OS circuit
13 Camshaft position sensor {CMP} or circuit a3 Vehicle spesed sensor {VY55) or VSS circuit
14 Injecter valve No. 1 or injector circuit 35 Carbon filter solenoid valve (CF5V) or CFSV circuit
15 Injgctor valve No. 2 or injector circuit 37 Oxygen sensor (OS) 2 or OS circuit
16 Injector valve No. 3 or injector circuit 38 Engine torque contral or circuit
.17 Injector valve No. 4 or injector circuit H Oxygen sensor (O8] learning control
18 Injecter valve No. 5 or injector circuit 42 idie switch or circuit
19 Injector valve No. 6 or mjector circurt 43 Power switch or circuit
21 Coolant temperature sensor (CTS) or CTS circuit 44 Turbo wastegate sclenoid valve or circuit
22 Knock sensor (KS) 1 or KS circuit 45 Turbo pressure sensor solencid valve or circuit
23 Mass airflow {MAF) sensor or MAF sensor circuit 47 Economy switch or circuit
23 Manifold absolute pressure (MAP) sensor or MAP sensor 49 Airflow sensor (AFS) or AFS circuit
circuit 51 Inhibitor switch or circuit
24 Idle speed control valve {ISCV) or ISCV circuit 52 Parking switch ar circuit
26 Air temperature sensor (ATS) or ATS circuit 62 Electrical load
28 Knock sensor {KS} 2 or KS circuit a3 Blower fan switch or circuit
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Index of vehicles

Retrieving fault codes without a fault code reader (FCR) -

Suzuki models are equipped with the
Suzuki EPRi-MPi  or EPi-SPi  engine
management systems that control primary
ignition, fuel injection and idle functions from
within the same control moduia.

Self-Diagnosis {SD) function

Each ECM {glactronic control module) has a
self-test capability that continually examines
the signals fromn certain engine sensors and
actuators, and then compares each signal to a
table of programmed values. If the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes in the
ECM memory. Codes will not be stored about
components for which a code is not availabls,
or for conditions not coverad by the
diagnostic software. In Suzuki systems, the
ECM generates 2-digit fault codes for retrieval
both manual means as flash codes, or using a
dedicated fault cods reader (FCR).

Limited operating strategy (LOS)

Suzuki systems featured in this Chapter
utilise LOS (a function that is commonly called

LOS}, the ECM will implement LOS and refar
to a programmed default value rathar than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Self-Diagnosis (SD) warning light

Suzuki models are squipped with an 8D
warning light located within the instrument
panel, on which flash codes may be
displayed.

Swift 1.3

The SD connector is located either in the
fusebox on the left-hand (passenger) side
under the facia (see illustration 33.1), or
attached to the monitor coupler next to the
battery in the engine compartment {see
illustration 33.2). The connector is provided
for manual retrieval of flash codes, and for
dedicated FCR use.

Self-Diagnosis flashcodes . .......c.. i 3
Clearing fault codes without a fault code reader(FCR) ... ..... ... 4 Seif-Diagnosis connectorfocation . ... .......... ... . ... 2
Guidetotest procedures ... ... ... .. i i 6 Self-Diagnosis with a fault codereader {FCR) . .. ... ............ 5
Itroduction . ... . e et 1 Fault code table
Index of vehicles
Model Engine code Year System
+ Alte 1.0 G108 1897 Suzuki EPi-MPi
Balenc 1.3 31388 1995 to 1997 Suzuki EPi-MP3
Baleno 1.6 G16B 1995 to 1997 Suzuki EPi-MPi
Balenc 1.8 J18A 1996 to 1997 Suzuki ERi-MPi
Cappuccino DOHC 12V FEA 1993 to 1956 Suzuk! EFi-MPi
Swift 1.0i cat SOHC 6V G10A 1991 10 1997 Suzuki EPi-SPi
Swift GTi DOHC 18V - 1986 to 1989 Suzuki EPi-MPi
Swift SF 413 GTi DOHC Gi13B 15988 to 1992 Suzuki EPi-MPi
Swift SF 413 DOHC cat G13B 1988 to 1992 Suzuki EPi-MPi
Swift 1.3i DOHC 16Y G138 1992 to 1995 Suzuki EPi-MPI
Swift Cabrio DOHC cat G13B 1992 to 1995 Suzuki ERi-MPi
Swaft 1.3i cat SOHC 8V G13BA 1992 to 1987 Suzuki EPi-SPi
Swift SF 4161 SOHC 16V G16B 1989 to 1992 Suzuki EPI-SPi
Swift SF 416i 4xd4 SOHC G16B 1989 1o 1992 Suzuki EFi-SPi
Swift SF 416i 4x4 cat G16B 1989 to 1992 Suzuki EPi-SPi
Vitara EFi SOHC 16V - 19591 to 1997 Suzuki EPi-MPt
Yitara Sport SPi SOHC - 1994 to 1997 Suzuki EPi-SPi
\fitara 2.0 V6 - 1995 to 1997 Suzuki EPI-MPi
X-801.6 G168 1996 to 1997 Suzuki ERi-MPi
Self-Diagnosis
the “limp-home mode™). Once certain faults
1 introduction have been identified {not all faults will initiate

T
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33.1 The SD connector is located under
the passenger's side of the facia, in the

fusebox

1 Fusebox

2 SD connector
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33.2 The SD connector is located in the
engine compartment, next to the battery

Swift GTi 1986 to 1989
and Vitara 1.6i

The 3D connector is attached to the
monitor coupler, which is located next to the
battery in the engine compariment {refer to
illustration 33.2). The connector is provided
for manual retrieval of flash codes, and for
dedicated FCR uss.

3 Retrieving fault codes
without 2 fault code rsadél‘
{FCR) - flash codes :

Note: During the course of certain fest
procedures, it Is possible for additional fauft
codss to be generated. Care must be taken
that any codes generated during test routines
do not misfead diagnosis. All codes must be
cleared once testing is complate,

Swift GTi 1986 to 1991

1 Switch on the ignitien {do not start the
engine).
2 Disconnect the two halves of the SD
connector plug, then depress the accelerator
pedal fully, releasing it within 10 seconds, If
the engine is a non-starter, crank it for 3 to 5
seconds; leave the ignition switched on to
avoid losing the codes.
3 The codes are displayad on the SD warning
light in the instrument panel. The flashing of the
light indicates the 2-digit fault codes as follows:
al The two digits are indicated by two serigs
of flashes.
by The first series of flashes indicates the
muttiples of ten, the second series of

H25901

33.3 Use a jumper wire to bridge terminals
A and B in the $D connector

flashes indicates the single units.

¢} Tens are indicated by 0.3-second flashes,
separated by short pauses. Units are
indicated by 0.3-second ffashes,
separated by short pauses.

o) A 1-second pause separates the tens
from the units.

e} Code “42" is indicated by four 0,3-second
fiashes, a 1-second pause, followed by
two 0.3-second flashes.

f) A 3-second pause separates the
transmission of each individual cade.

4 Count the number of flashes in sach series,
and record each code as it is transmitted.
Refer to the table at the end of the Chapter 1o
determine the meaning of the fault code.

5 Each flash code will be repeated three
times, followed by the next code in segquence.
6 Code number *12" will be transmitted if no
faults are stored.

7 Tum off the ignition and reconnect the two
halves of the 3D connector to end fault code
retrieval.

Swift 1.0i and 1.3i

8 Switch on the ignition (do not start the
engine).

§ Connect a spare fuse to the SD connector
located in the fusebox (refer to illustration
33.1). f the engine is &2 non-starter, crank it for
3 to 5 seconds; leave the ignition switched on
to avoid losing codes.

10 The codes are displayed on the SD
warning light in the instrument panel. The
flashing of the light indicates the 2-digit fault
codes as follows:

a) The two digits are indicated by two serfes
of flashes.

b) The first saries of flashes indicates the
multipies of ten, the second series of
flashes indicates the single units.

c) Tens are indicated by 0.3-second flashes,
separated by short pauses. Units are
indicated by 0.3-sscond flashes,
separated by short pauses.

d) A 1-second pause separates the tens
from the units.

&) Code “42" is indicated by four 0.3-second
flashes, a 1-second pause, followed by
two {.3-second flashes.

f) A 3-second pause separatles the
transmission of each individual code.,

11 Count the number of flashes in sach series,
and record each code as it is transmitted. Refer
to the table at the end of the Chapter to
determineg the meaning of the fault code.

12 Each flash code will be repeated three
times, foliowed by the next cods in seguence.
13 Code number “12" will be transmitted if
no faults are stored.

14 Turn off the ignition and remove the fuse
from the SD connector to end fault code
retrieval.

Vitara 1.6§

15 Switch on the igniticn {do not start the
engine).

16 Connect a jumper wire between terminals

A and B of the 5D connector (see illustration
33.3). if the engine is a non-starter, crank it for
3 to 5 seconds; leave the ignition switched an
to aveid losing codes

17 The codes are displayed an the 80
warning light in the instrument pansl. Ths
flashing of the light indicates the 2-digit faul
codes as follows:

a) The two digits are indicated by two seres
of flashes.

b} The first series of flashes indicates the
muttiples of ten, the second series of
flashes indicatses the single units.

¢) Tens are indicated by 0.3-second flashes,
separated by short pauses. Urits are
indicated by 0.3-second flashes,
separated by short pauses.

d) A 0.B-second pause separates the tens
from the units.

a) Code “42” is indicated by four 0.3-second
fiashes, a 0.6-second pause, followed by
two 0.3-second flashes.

f} A 3-second pause separates the
transmission of each individual codes.

18 Count the number of flashes in each
series, and record each code as it is
transmitted. Refar to the table at the end of
the Chapter to determina the meaning of the
fault code.

19 Each flash code will be repeated three
times, followed by the next code in sequence,
20 Code number “12" will be transmitted if
no faults are stored.

21 Turn off the ignition and remove the
jumper wirs to end fault code retrieval.

4 Clearing fauit codes without
a fault code reader (FCR)

1 Disconnect the battery earth lead for an
interval of at ieast 30 seconds.

2 Reconnect the battery garth lead.

Note: The first drawback to this method is that
battery disconnection will ra-initialise alf ECM
adaptive valuas. Re-learning the appropriate
adaptive valuss requires siarting the engine
from cold, and drving at various engine speeds
for approximately 20 to 30 minutes. The engine
should afso be afiowed to idie for approximately
10 minutes. The second drawback is that the
radio security codes, clock selting and other
storad values will be inftialised, snd thaese must
be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code clsaring.

5 Self-Diagnosis with a fault
code reader (FCR)

Note: During the course of cerfain test
procedures, it is possible for additional fauit
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis.
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All Suzuki models

1 Connect an FCR to the SG connector. Use
" the FCR for the following purposes, in strict

compliance with the FCR manufacturer's

¢ instructions:

aj Retrieving fault codes.
b} Clearing fauit codes.

! 2 Codes must always be cleared after
. component testing, or after repairs involving
. the removal or replacement of an engine
. management systern component.

6 Guide to test procadines

1 Use an FCR to interrogate the ECM for fauit

Fault code table

codes, or gather codes manually,
described in Section 3 or 5.

Codes stored

2 If one or more fault codes are gathered,
refer 10 the fault code table at the end of this
Chapter to datermine their meaning.

3 If several codes are gathered, look for 2
common facter such as a defective earth
return or supply.

4 Refer to the compenent test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modem EMS.

5 Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine if the problem has
clearad.

as

8 Check the ECM for fault codes once more.
Repeat the above procedures whare codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is outside of
the parameters designed into the SO system.
Refer to Chapter 3 for more information on
how to effectively test the engine
management system.

8 If the problem points to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
cireuits found in the modern EMS.

Suzuki EPi-MPi and EPi-SPi :Iél;h!w Description
ekt coae

Flash/ Description 25 Air temperature sensor (ATS} or ATS circuit
FCR code a1 Manifold absolute pressure (MAP) sensar or MAP sensor
12 No faults found in the ECM. Proceed with normal circuit

diagnostic methods o 32 Manifold absclute pressure (MAP) sensor or MAP sensor
13 Oxygen sensgor (O3} or O8 circuit cireuit
14 Coolant temperature senscr (CTS) or CTS circuit 32 Airflow sensor (AFS) or AFS circuit
15 Coolant temperature sensor (CTS) or CTS circuit 4 Airflow sensor {AFS) or AFS circuit
21 Throttie pot sensor (TPS) or TPS circuit 41 Ignition signal or circuit
22 Throttle pot senser (TPS) or TPS circuit 42 Crank angle sensor (CAS) or CAS circuit
23 Air temperature sensor (ATS} or ATS circuit 44 {die switch or circut
24 Wehicle speed sensor (VSS) or VSS circuit 45 idle switch or circuit
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Toyota
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Self-Diagnosis flash codes . ... ..o e 3
Cleanng fault codes without a fault code reader (FCR) ... ... .... 4 Self-Diagnosis connector location . ... ... oo o 2
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Introduchion ... ... e 1 Fault code tables

Index of vehicles

Model Engine code Year System

Camry 2.0i OHC 35-FE 1987 to 1991 Toyota TCCS/MAP ar AFS
Camry 2.0i OHC 4WD 35-FE 1988 to 1989 Toyota TCCS/MAP or AFS
Camry 2.21 16Y DOHC cat 55-FE 1991 to 1996 Toyota TCCS/AFS, TDCL
Gamry 2.2 18V DOHC 55-FE 1997 Toyota TCCS

Camry 2 51 V6 OHG cat 2VZ-FE 1989 to 1921 Toyota TGCS/AFS

Camry 3.01 V6 24V DOHC cat 3VZ-FE 1991 to 1996 Toyota TCCS/AFS, TDCL
Camry 3.0 ¥6 DOHC 1MZ-FE 1997 Toyota TCCS

Carina £ 1.6i 16V DOHC 4A-FE 1992 to 1897 Toyota TCCS/MAP

Carina E 1.61 16¥ DOHC cat 4A-FE 1992 to 1996 Toyota TCCS/MAP, TDCL
Carina E 1.8 16V DOHC 7A-FE 1995 to 1997 Toyota TCCS MPE

Carina |l 1.8i OHC 18-E 1986 to 1988 Toyota TCCS

Carnng |l 2.01 OHC & cat 33-FE 1988 to 1982 Toyota TCCS/AFS, TDCL
Carina E 2 0i DOHC cat 35-FE 1992 to 1997 Toyota TCCS/MAR, TOCL
Carna E 2.0i DOHC cat 35-GE 1992 to 1995 Toyota TCCS/MAR, TDCL
Celica 1.8 16V DOHC 7A-FE 1985 to 1997 Toyota TCCS

Celca 2.0 16Y DOHC & cat 35-GE 1980 to 1994 Toyota TCCS/MAP, TDCL
Celica 2.00 16¥ DOHC 38-GE 1894 to 1997 Toyota TCCS

Celica 2 0 16V DCHC 38-GEL 1985 to 1990 Toyota TCCS/AFS

Celica 2.0 GT-4 turbo 16V cat 38-GTE 1988 to 1990 Toyota TCCS/AFS

Celica 2.0 GT-4 turbo 16V cat 35-GTE 1990 to 1993 Toyota TCCS/AFS, TDCL
Celica 2.2i 18V DOHC cat 55-FE 1991 to 1994 Toyota TCCS/MAP

Celica Supra 2.8i DOHC cat 5M-GE 1984 ta 1986 Toyota TCCS

Corolla 1.31 OHC cat 2E-E 1980 to 1992 Toyota TCCSMAP

Corolla 1.3i 168 DCHC cat 4E-FE 1982 10 1997 Toyota TCCS/MAP, TDCL
Coralla 1.6 GT OHC 4A-GEL 1985 to 1987 Toyota TCCS/MAP

Coroila 1.6 GT coupe OHC 4A-GE 1984 to 1987 Toyota TCCS/MAP

Corolla 1.6 GTi QHC & cat 4A-GE 1987 to 1989 Toyota TCCS/MAP or AFS
Corolla 1.6 GTi OHC 4A-GE 1988 to 1992 Toyota TCCS/AFS, TDCL
Corolia 1.6 GTi OHC cat 4A-GE 1989 to 1992 Toyota TCCS/MAP or AFS, TDCL
Ceorolla 1.6i and 4x4 OHC cat 4A-FE 1989 to 1992 Toyota TCCS/MAP or AFS, TDCL
Ceorolla 1.6i 16V DOHC cat 4A-FE 1982 10 1997 Toyota TCCS/MAP, TDCL
Corclia 1.8 16V DOHC cat 7A-FE 1993 to 1995 Toyota TCCS/MAP

Hi-Ace 2.4 OHC 2RZ-E 1989 to 1894 Toyota TCCS/MAP

Hi-Ace 2.4i 4x4 OHC 2RZ-E 1989 to 1996 Toyota TCCS/MAP

Land Cruiser Colorado S5VZ-FE 1996 to 1997 Toyota TCCS

Land Cruiser 4 5 1FZ-FE 1995 to 1997 Toyota TCCS

MR2 1.6 OHC 4A-GEL 1984 t 1890 Toyota TCCS/MAP

MR2 2.0 16V DOHC GT cat 35-GE 1990 to 1897 Tayata TCCS/MAP, TDCL
MR2 2.0 16V DOHC cat 38-FE 18990 to 1994 Tayota TCCS/AFS, TDCL
Paseo 1.5 SE-FE 1996 to 1997 Toyota TCCS

Picnic 2.0 16V DOHC 358-FE 1997 Toyota TCCS

Previa 2.4i 16Y DOHC cat 2TZ-FE 1990 to 1987 Toyota TCCS/AFS, TOCL
RAV 4 2.0i 16V DOHC 35-FE 1994 to 1997 Toyota TCCS

Starlet 1.3i 12V SOHC 2E-E 1993 to 1996 Toyota TCCS

Starlet 1.3 16 DOHC 4E-FE 1998 to 1997 Toyota TCCS

Supra 3.00 24V DOHC TM-GE 1986 to 1893 Toyota TCCS, TDCL

Supra 3.00 24V DOHC cat 7M-GE 1986 to 1993 Toyota TCCS/AFS, TDCL
Supra 3.01 Turba DOHC DIS cat 7M-GTE 1889 to 1993 Toyota DIS/MAP

Supra 3.01 Turbo DOHC DIS cat 2J7-GTE 1893 to 1994 Toyota DIS/MAP

Tarago 2.4i 16Y DOHC cat 2TZ-FE 1990 to 1997 Toyota TCCS/AFS
4-Runner 3.0i 4wd V8 SOHC 12V cat 3VZ-E 1991 to 1985 Toyota TCCS/AFS, TDCL

Note: In this vehicte fist we have identified, where possible, which vehicles are equipped with either an airflow sensor (AFS} or a manifold absolute
pressure (MAP) sensor, and where a TDCL seff-diagnosis connector is fitted.
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Self-Diagnosis

R R+ Y

The originat engine management system
(EMS) fitted to Toyota vehicles was Toyota
EFi, an analogue systemn that controlled fuel
injection alone.

The first Toyota computer-controlled
system (TCCS) was introduced in 1983, and
by 1980 had replaced all of the early EFi
systams. Toyota TCCS controls the primary
ignition, fusl injection and the idle functions
from within the same control module. Toyota
somaetimes refers to early TCCS as EFi, which
can cause some confusion when attempting
to identify the two systems. However, the
original EFi system did not employ a self-
diagnosis function.

The first versions of TCCS utilised a 2-pin
SD connector, which was later replaced by a
multi-pin SD connector, From about 1889, in
addition to the multi-pin SD connector,
Toyota vehiclas were equipped with a Toyota
data communication link (TDCL), which
enabled full serial analysis by fault code
raader. From 1983 to 1987, 4A-GE and 38-FE
engine models equipped with a MAP sensor
transmitted fault codes as a straight count
from 1 to 11, From about 1988, the 4A-GE or
3S-FE engines could be equipped with either
an airflow sensor (AFS) or a MAP sensor, and
fault codes were then transmitted as 2-digit
codes for both types. All other vehicles
equipped with TCCS generate 2-digit codes
regardless of whether an AFS or MAP sensor
is fitted.

Self-Diagnosis (SD) function

The electronic control module (ECM) has a
self-test capability that continually examines
the signals from certain engine sensors and
actuateors, and then compares each signal to a

table of pregrammed values. If the diagnostic
software determines that a fault is present, the
ECM stores one or more fault codes in the
ECM mernory. Codes wilt not be stored about
components for which a code is not available,
or for conditions not covered by the
diagnostic software.

Limited operating strategy (LOS)

Toyota TCCS systems featured in this
Chapter utilise LOS (a function that is
commonly called the “limp-home mode™).
Once certain faults have been identified (not
all faults will initiate LOS), the ECM wili
implement LOS and refer t0 a programmed
default value rather than the senscr signal.
This enables the vehicle to be safely driven to
a workshop/garage for repair or testing. Once
the fault has cleared, the ECM wili ravert to
normal operation.

Adaptive or learning capabilily

Toyota systems alsc utilise an adaptive
function that will medify the basic
pregrammed values for most effective
operation during normat running, and with due
regard to engine wear.

Seff-Diagnosis (SD) warning light

All Toyota TCCS systems are equipped
with an SD warning light located within the
instrument panel. Cnce the ignition has been
switched on, the SD light illuminates as a buib
check; after the engine has started, the
warning {ight should extinguish. If the SD
warning light comes on at any time when the
angine is running, this indicates that a fault in
the system has been identified. If a fault is
indicated, bridging the terminals in the SD
connector triggers the SO procedure as
described later. The SI warmning light does not
iluminate for some codes.

34.1 The 2-pin SD connector and single-
pin connector lle close together on the
wiring Joom
A 2-pin 3D connector (urnper lad is shown
bridging the two pins in the connector)
B Single-pin connector

34.2 Typical location of the multi-pin
SD connector

A [ eft-hand suspension turret
B Multi-pin S0 connector
C Jumper lead

5M-GE and 6M-GE engines

The very first Toyota models squipped with
TCCS were fitted with a 2-pin and & single-pin
SD connector positionad together in tha loom
{see illustration 34.1). The 2-pin and 1-pin
connectors are jocated either close to the
wiper motor, or near the distributor.

4A-GE engines (1983 to 1987)
and 35-FE angines
{1986 to 1988

4A-GE and 35-FE models {with MAP
sensor) are equipped with either a 2-pin and
single SD connector positioned togsther in
the loom {refer to lllustration 34.1) or a multi-
pin 30 connector {see illustration 34.2). The
2-pin and 1-pin connectors are located either
close to the wipsr motor, or near the
distributor. The muiti-pin connector is usually
located next to the battery. All models with
the multi-pin SD connector also have a MAP
sensor.

All Toyota engines from 1988

Later Toyota models were fitted with a
multi-pin SD connector (refer to Hlustration
34.2). For most models, this has remained in
use until the present day. The multi-pin SD
connector is usually located next to the
battery. On Previa models, however, the
multi-pin SD connector is located at the side
of the passenger's seat.

Recent Toyota TCCS with TDCL

Toyota models after 1989/90 were fitted
with a TDCL in addition to the multi-pin SD
connector, The TDCL connector is located
under the facia, either on the passenger’s or
on the driver's side {see illustration 34.3).
Note: The TOCL connector is provided for
transmission of fault codes and other ¢data toa
dedicated fault code reader. It is also possible
to retrieve flash codes from vehicles equipped
with the TDCL connector.

34.3 TDCL connector located under the
driver's side facia
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3 Retrieving faultcodes . .
without a fault code reader < -
{FCR) - fiash codes " .-

Note 1: Duwring the course of certain test
© procedures, it is possible for additional fault
© codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
cleared once testing is complete.

Note 2: Prior to fault code retrieval, ensure that
the engine is at normal operating temperature
and the throttle switch is funclioning correctly
{indicating the rdie condition).

S5M-GE and 6M-GE engines

1 Attach a voltmeter between the single-pin
connector and a good vehicle earth.

2 Switch on tha ignition, but do not start the
angine.

3 Use a jumper lsad to bridge the terminals of
the two-pin connector {refer to illustration
34.1}.

4 The voltmeter needle should register S volts
for two seconds, and then swing down to
register 2.5 vofts. Godes are output as needle
sweeps betweaen 2.5 volts and 5 volts, or
between 2.5 volts and zero volts, as follows:

a) The two digits are indicated by two series
of sweeps.

b} The first series of sweeps indicate the
multiples of ten, the second serfes of
sweeps indicate the single units,

c} Tens are indicated by the voltmeter
needle sweeaping from 2.5 volts to 5 volis.
Each swesep fasts for 0.6 seconds.

d) Single units are indicated by tha voltmeter
needle sweeping from 2.5 voits to zero
volits. Each sweep fasts for 0.6 seconds.

e} A pause of 1 second separates the units
from the tens.

f} Code number “32" is indicated by three
sweans of the needla from 2.5 volis to &
volls, foliowed by a pause of 1 second,
and then two sweeps of the nesedls from
2.5 voits to zero volts.

g} The needle will register 2.5 volts, pause for
2 seconds, then transmit the next code.

5 Count the number of sweeps in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

6 Fault codes will be transmitted in seguential
order, and repeated after the highest recorded
code has been displayed.

7 If no fault codes are recorded, the needle
will constantly fluctuate between 2.5 volts and
5.0 volts,

8 Turn off the ignition and remove the jumper
lead and voltmeter to end fault code retriaval.

4A-GE eFrEginas (1983 to 1987)
and 3S-FE engines (1986 to 1988)
- 2-pin connector

9 Switch on the ignition, but do not start the
engine.

10 Use a jumper lead to bridge the terminals of
the 2-pin connector (refer to illustration 34.1).

11 The codes are displayed on the SD
warning light in the instrument panel. The
flashes are output as a straight count.

a) If a fault code has been stored, the SD
warning light wilt flash at 0.5-second
intervals.

b} A pause of 1.5 seconds separales each
flash.

c) A 2.5-second pause separates the
transmission of each individual code.

d) Code number “4" is indicated by four 0.5-
sacond flashes, with a pause of 1.5
seconds between gach flash.

&) The codes will be transmitted in
sequence, After the highest cods is
transmitted (in the range 1 to 11), there
will be a 4.5-second pause before the
sequence is repeated.

12 Count the number of flashes, and record
each code as it is transmitted. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code,

13 Fault codes will be transmitted in
sequential order, and repeated after the
highest recorded code has been displayed.
14 The S0 warning light wili flash on and off
at regular 0.3-second intervals if no faults
have been stored.

15 Turn off the ignition and remove the
jumper lead to end fault code retrieval.

All Toyota models with a multl-
pin connector, except TDCL

16 Switch on the ignition, but do not start the
engine.

17 Use a jumper lead to bridge the terminals
TET and £1 of the multi-pin SD connector (see
illustrations 34.4 and 34.5). Note: Terminal
TE1 is sometimes identiffed as terminal Tor T1.

4A-GE engines (1983 tc 1987)
and 35-FE engines (1986 to 1988) -
with MAP sensor

18 The codes are displayed on the SD
warning light in the instrument panel. The
flashes are output as a straight count.

a) if a fault code has been stored, the SD
warning light will flash at 0.5-second
intervals.

b} A pause of 1.5 seconds separates each
flash,

¢} A 2.5-second pause separates the
transmission of each individual code.

d) Code number “4” is indicated by four 0.5-
second flashes, with a pause of 1.5
seconds between each flash.

8) The codes will be transmitted in
sequence. After the highest code is
transmitted (in the range 1 to 17} there will
be a 4.5-second pause before the
sequence is repeated.

19 Count the number of flashes, and record
sach code as it is transmitted. Refer to the
tables at the end of the Chapter to determine
the meaning of the fault code.

20 Fault codes will be transmitted in
sequential ordar, and repeated after the
highest recorded code has been displayed.

34.4 Bridge terminals TE1 (or T1} and E1 in
the SD connector. This causes TCCS to
flash fault codes on the SD warning light

21 The 5D waming light will fiash on and off
at regular 0.3-second intervals if no faults
have been stored.

22 Tum off the ignition and remove the
jumper lead to end fault code retrieval.

All other models

23 The codes are output on the SD warning
kght. The flashing of the light indicates the 2-
digit fault codes as follows.

a} The hwo digits are indicated by two series
of flashes.

b) The first series of flashes indicates the
muftiples of ten, the second series of
flashes indicates the single units.

¢} Tens are indicated by 0.5-second flashes,
separated by 0.5-second pauses, Units
are indicated by 0.5-second flashes,
separated by 0.5-5econd pauses.

d) A 1.5-second pause separates the tens
from the units. A 2.5-second pause
separates the transmission of each
individuaf code.

8) Code “34" is indicated by three 0.5-second
flashes, followed by a 1.5-second pause,
foflowed by four 0.5-second flashes.

24 Count the number of flashes in each
series, and record each code as it is
transmitted. Rafer to the tables at the end of
the Chapter to determine the meaning of the
fault code.

El

g
TE1 GJDB
Yy

TE? H29854

34.5 Alternative (early) SD connector -
bridge terminals TE1 (or T1} and E1
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EN

34.6 Layout of the TDCL connector
intended for FCR use

TDCL pin numbers are simifar to those
used in the mulfti-pin SD connector, and
this connector can also be used to
retrieve flash codes

25 Fault codes will be transmitted in
seqguential order, and repeated after the
highest recorded code has been displayed.
26 When all codes have been transmitted,
the warning light will pause and then repeat
the sequence.

27 !If no faults have been detected, the
warning light will flash on and off every 0.5
seconds for eight flashes. After a 3-second
pause, the sequence will be repeated.

2B Turn off the ignition and remove the
jurmper lead to end fault code retrieval.

Toyotla models with Toyota
TCCS and TDCL

Note: When a TDCL is provided for fault code
retrieval either the multi-pin SD connector or
the TDCL connector may be used for fault
code retrieval. If YOCL is used, follow the
routines described above, using the terminais
TET and £1 in the TDCL instead of the multi-
pin SD connactor.

Additional test mode

29 Ensure that the preparatory conditions
described in Note 2 at the start of this Section
are met, and that the jurmper lead betwsen
terminals TE1 and E1 is disconnected (refer
to illustratipns 34.4 and 34.5).

30 Use a jumper lead to bridge terminals TE2
and E1 in the 3D connector (see illustration

S@==la
] D%é)’a
/

EF| Fuse

—
= I:IDOD ) EFl 1BA
ReELE
o0 L
EFI15A/
H246855

34.7 EFl fuse in the fusebox located
behind the left-hand headlight

31 Switch on the ignition. Note: If the jumper
lead is connected after the ignition is switched
on, the test mode will fail to start.

32 The SD warning light will flash regularly to
indicate that the system has initiated test
mode.

33 Start the engine and road test the vehicle.
Run the vehicle at a speed of more than &
mph (10 km/h) and attempt to reproduce the
conditions during which the fault might occur.
34 Bring the vehicle to a halt with the ignition
still on.

35 Hemove the jumper lead from terminals
TE2 and E1, and connect the lead betwesn
terminals TE1 and E1.

36 The codes recorded during the road test
are output on the SD warning light. The
flashing of the light indicates the 2-digit fault
codes as follows:

a) The twco digits are indicated by two series
of flashes.

b} The first series of flashes indicates the
multiples of ten, the second series of
flashes indicates the single units,

¢) Tens are indicated by 0.5-second flashes,
separated by 0.5-second pauses. Units
are indicated by 0.5-second fiashes,
separated by 0.5-second pauses.

d) A 1.5-second paise separates the tens
from the units. A 2.5-second pause
separates the transrmission of sach
individual code.

EF1(54) & ODGDOO
N¢/as

34.9 EFl fuse in the fusebox

34.10 EFl fuse in the fusebox located
under the facia on the driver’s side

34.8 EFIfuse in the fusebox located
bahind the left-hand headlight
{5M-GE/6M-GE)

e} Code "34" is indicated by three 0.5-
second flashes, followed by a 1.5-second
pause, followed by four 0.5-second
flashes.

37 Count the number of flashes in sach series,
and record each code as it is transmitted. Refer
io the tables at the end of the Chapter to
determine the meaning of the fault code.

38 Fault codes will be transmitted in
sequential order, and repeated after the
highest recorded code has been displayed.
39 When all codes have been transmitted,
the warning light wil! pause and then rapeat
the sequence.

40 If no faults have been detectsd, the
warning light will flash on and off every 0.5
seconds for eight flashes. After a 3-second
pause, the sequence will be repeated.

41 Turn off the ignition and remove the
jumper {ead to end fault code retrieval.

4 Clearing fault codes without
_ afault code reader (FCR)

Method 1 - all Toyota models

1 Remove the 15-amp EFI fuse from the
fusebox for a period of at least 30 seconds
{see illustrations 34.7 to 34.10}. Note: The
fusabox layout differs according to modsi, and
the fuses are often located in different
positions. The ilustrations are not exhaustive,
but da show the most common fusebox
locations and fayouts.

Additional fuses which can be
removed

2S-E and 18-E engineas

2 Remove the 7.5-amp ECU-B fuse for at
least 10 seconds {see illustration 34.11).
4A-GE engines

3 Remove the 7.5 amp AMZ2 fuse for at least
10 seconds (see ilustration 34.12). The
fusebox is located either in the engine
compartment on the left-hand side between
the {eft-hand suspension turret and the left-
hand side headlight, or under the facia on the
driver's side, or in the boot on the left-hand
side.
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34.11 ECU-B fuse in the fusebox
located on the driver’s side kick panel
under the facia

5M-GE/6M-GE engines
4 Remove the STOP fuse for at least 10
seconds (see illustration 34.13).

Method 2

5 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 15 seconds.

8 Reconnect the battery negative terminal.
Note: The first drawback to this method is that
battery disconnection will re-initialise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requires starfing the engine
from cold, and driving at various engine speeds
for approximately 20 to 30 minutes. The engine
should afso be allowed to idie for approximatefy
10 minutes. The second drawback is that the
radio security codes, clock setting and other
stored values will be initialised, and these must
be re-entered once the battery has been
reconnected. Where possible, an FCR should
be used for code clearing.

§ Self-Diagnosis with a fault
code reader (FCR)

Note 1: During the course of certain test
procedures, it is possible for additional fauft
codes 1o be generated. Care must be taken
that any codes generated during test routines
do not misiead diagnosis.

Note 2: Prior to fault code retrieval, ensure that
the engine /s at normal operating temperature
and the throttle switch is functioning correctly
{indicating the idle condition}.

Al Toyota models

1 Connect an FCR to the SD connector, Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

&} Retrieving fauft codes.

b) Clearing fault codes.

c) Making adjustments.

d) Displaying Datastrearr,
2 Codes must always be cleared after
component testing, or after repairs involving
the remcoval or replacement of an EMS
component.

1 Use an FCR to interrogate the ECM for fault
codes, or gather codes manually, as
described in Section 3 or 5.

Codes stored

2 If one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

3 If several codes are gathered, look for a
common factor such as a defective earth
retum or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of compenents and
circuits found in the madern EMS.

5 Cnce the fault has heen repairad, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM tor fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectively test the EMS.

34.12 AM2 tuse (B) in the fusebox (A)
iocated in the left-hand uggage
compartment (MR2)

No codes stored

8 Where a running problem is experisnced,
but no codes are stored, the fault is cutside of
the pararmeters designed into the SD system.
Refer to Chapter 3 for more information on
how to effectively test the engine
management system.

@ it the problem peints to a specific
component, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

e i | i | e s, | e |
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34.13 STOP fuse in the fusebox located
behind the left-hand headlight
{5M-GE/6M-GE)

Fault code tables appear overleaf
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Fault code tables

Toyola TCCS fault codes

{MAP sensor system, straight count}

Flash/ Description

FCR code

1 Systemn QK

2 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit

3 Ignition signal from amplifier

4 Coolant temperature sensor (CTS) or CTS circuit

6 RPM signal or circuit, no RPM, TDC signal

7 Throttle pot sensor (TPS} or TPS circuit

8 Air temperature sensor (ATS) or ATS circuit

g Vehicle speed sensor (VSS) or VSS circuit

10 Cranking signal or circuit

1 Air conditioning {(A/C) switch signal or circuit

Toyola TCCS fault codes (2-digit)

Flash/ Description

FCR code

12 RPM signal or circuit

13 RPM signal or circuit

14 Ignition signal from ampilifier

16 ECT contrel signal or circuit

21 Oxygen sensor (0S) or OF circuit, OF signal decreases

22 Coolant temperature sensor {CTS) or CTS circuit

Fiash/
FCR code

24
25
28
27
28
K|
|

32
34
35
41
42
43
47
51
52
53
54
55

Description

Air temperature sensor (ATS) or ATS circuit
Oxygen sensor (O8) lean signal or OS circuit
Oxygen sensor (OS) rich signal or OS circuit
Oxygen sensar (O8) or QS circuit

Oxygen sensor (OS) or OS circuit

Airflow sensor (AFS) (when fitted) or AFS circuit
Manifold absolute pressure (MAP) sensor (when fitted) or
MAP sensor circuit (alternative code)

Vane airflow sensor {AFS} or AFS circuit

Turbo pressure signal or circuit

Turbo pressure signal or circuit

Throttle pot sensor (TPS) or TPS circuit

Vehicle spead sensor (VSS) ar V38 circuit
Cranking signat or circuit

Throttle pot sensor (TPS) or TPS circuit

Air conditioning {#/C) Switch signal or circuit
Knock sensor (KS) or KS circuit

Knock control {ECM) or circuit

Turbo intercooler signal or circuit

Knock sensor (K3} {(VB) or KS circuit

Note: Codes 185, 42, 43 and 51 are not retained by the ECM, and are
only available whilst the ignition is on. Once the ignition is switched off,
these codes will be cleared.
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Model Engine code Year System

Astra-F 1.4i cat C14NZ 1990 to 1996 GM-Muftec CFi-he
Astra-F 1.4i cat C145E 1921 to 1097 GM-Multec MPi
Astra-F 1.4icat C148E 1993 to 1994 GM-Multec MPI-DIS
Astra 1.4i cat C14NZ 1980 to 1993 GM-Multec ZE CFi
Astra-F 1.4i X14NZ 1987 GM-Multec CFi
Astra-F 1.4 168V X14XE 1996 to 1997 GM-Multec-5 MPj
Astra-F 1.6 cat C16NZ 1890 to 1995 GM-Multec CFi

Astra Van 1.6i cat C16NZ 1991 10 1994 GM-Multec CFi
Astra-F 1.61 cat C165E 1992 to 1997 GM-Muttec MPi
Astra-F 1.6i X1882Z 1993 to 1996 GM-Multec CFi
Astra-F 1.8i cat C16SE 1992 to 1994 GM-Multec MPI

Astra 1.6 cat C18NZ 1987 to 1993 GM-Multec ZE CFi
Astra-F 1.6i cat C18NZ 1991 to 1995 GM-Multec ZE CFi
Astra-F 1.6i X16587R 1996 to 1997 GM-Multec CFi
Astra-F 1.6i 16V X16XEL 1995 to 1997 GM-Multec-S

Astra-F 1.8i cat C18NZ 1991 to 1994 GM-Multec CFi
Astra-F 1,8i 16V C18XE 1985 on Simtec 56.1

Astra-F 1.8i 16V C18XEL 1995 to 1996 Sirmtec 56.1

Astra-F 1.8i 18V C18XE 1993 10 1995 Simtec 56

Astra-F 2.0i 18V X20XEV 1995 to 1996 Simtec 56.1

Astra-F 2.0n cat C20NE 1991 to 1995 Bosch Motronic 1.5.2
Astra-F 2.0i cat C20XE 1891 to 1993 Bosch Motronic 2.5
Astra-F 2.0i cat C20XE 1993 to 1997 Bosch Motronic 2.8
Astra 1.8i 185E 1987 to 199 Bosch EZ81 ignition
Astra 1.8t 18E 1984 to 1987 GM-Multec ZE CFi
Astra-F 1.8} 16V X18XE 1996 to 1997 Simtec 56.5

Astra GTE 2.0 20NE 1987 to 1990 Bosch Motronic ML4.1
Astra GTE 2.0 205EH 1987 to 1990 Bosch Motronic ML4.1
Astra 2.0i 205EH 1990 to 1993 Bosch Motronic 1.5
Astra 2.0i cat C20NE 1991 to 1995 Bosch Motronic 1.5
Astra 2.0i 16V DOHC 20XEJ 1988 to 1991 Bosch Motronic 2.5
Astra 2.0i 16¥ DOHC cat C20XE 1990 to 1895 Bosch Motronic 2.5
Astra-F 2.0i 16\ DOHC - 1993 on Bosch Motronic 2.5
Belmont 1.4i cat Cl4NZ 1980 to 1993 GM-Multec CFi
Belmont 1.6 cat C16NZ 1987 to 1993 GM-Multec ZE CFi
Belment 1.8 18E 1984 to 1987 GM-Multec Z& CFi
Belmont 1.8i 185E 1287 to 1991 Bosch EZ61 ignition
Bslmont 1.8i cat C18NZ 1990 to 1992 GM-Multec CFi
Calibra 2.0i 18Y X20XEV 1895 to 1996 Simtec 56.1

Calibra 2.0i 16V X20XEV 1997 Simtec 56.5

Calibra 2.0i SCHC and 4x4 cat C20NE 1990 to 1996 Bosch Motronic 1.5
Calibra 2.0i 16V 4x4 DOHC cat C20XE 1990 to 1993 Bosch Motronic 2.5
Calibra 2.0i 18V 4x4 DOHC cat C20XE 1993 on Bosch Motronic 2.8
Calibra 2.51 24V C25XE 1993 to 1996 Bosch Motronic 2.8
Calibra 2.5i X25XE 1997 Bosch Motronic 2.8
Carlton 2.0i 20SE 1987 to 1930 Bosch Motronic ML4 .1
Carlton 2.0i SOHC 20SE 1990 to 1994 Bosch Motronic 1.5
Carlton 2.0i SOHC cat C20NEJ 1990 to 1993 Bosch Motronic 1.5
Carttan 2.4i CIH cat C24NE 1990 to 1993 Bosch Motrenic 1.5
Carlton 2.6i GIH cat C28NE 1990 to 1994 Bosch Motronic 1.5
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Model

Carlton 3.0i CIH cat
Carlton 24V DOHC 24V cat
Carlton 24V Estate DOHC 24V cat
Cavalier 1.6i cat
Cavalier 1.6/ cat
Cavalier 1.6i 7 cat
Cavalier 1.6i E-Drive
Cavalier 1.6

Cavalier 1.6i

Cavalier 1.8i cat
Cavalier 2.0

Cavalier SR 130
Cavalier 2.0 SRi
Cavalier 2.0i SOHC
Cavalier 2.0i SRi SCHC
Cavalier 2.0i 4x4 SOHC
Cavalier 2.0i cat SQHC
Cavalier 2.01 16 DOHC
Cavalier 2.0 16V
Cavalier 2.0i 16Y
Cavalier Turbo cat
Cavalier 2.5 24Y

Corsa 1.2i cat

Corsa 1.2i cat

Corsa-B and Combo 1.2
Corsa-B 1.2i E-Drive
Corsa 1.4i cat

Corsa-8 1.4 and Van
Corsa 1.4di cat

Corsa-B 1.4i and Van
Corsa-B 1.4i 16V
Corsa-B and Combo 1.4
Corsa 1.4i cat

Corsa 1.8i cat

Corsa 1.6i cat

Corsa 1.6i cat

Corsa-A 1.6i SPi cat
Corsa-B 1.6 GSi

Corsa 1.6 MPi cat
Corsa-B 1.6t

Frontera 2.0i cat SOHC
Frontera 2.01

Frontera 2.2i

Frontera 2.4i cat CIH
Kadett-E 1.4i cat
Kadett-E 1.6 cat
Kadett-E 1.8i cat
Kadett 2.0i

Kadett 2.0i

Kadett GSi 8V 2.0i SOHC
Kadett 2.0i cat SOHC
Kadett 2.0i 16Y DOHC
Kadett 2.0i 16V DOHC cat
Kadett 1.6 cat

Nova 1.2i cat

MNova 1.4i cat

Nova 1.4i cat

MNova 1 6i cat

MNova 1.6i cat

MNova 1.6 cat

Nova 1 6 MP1 cat
Omega-B 2.01

Omega 2.0

Omega 2.0i SOHC
Ormega 2.0i SOHG cat
Omega 2.0i SCHC cat
Omega-B 2.0t 168V

Engine code
C30NE
C30SE
C30SEJ
C16NZ
C16NZ2
E16NZ
X16XZ
C16NZ
C18NZ2
C18NZ
20NE
20SEH
20SEH
20NE
205EH
20SEH
C20NE
20XEJ
C20XE
X20XEV
C20LET
C25XE
x125Z
C12NZ
C12NZ
X128Z
C14NZ
C14NZ
C14SE
C14NZ
X14XE
X1487
C14SE
C18NZ
C16SE
C16SE
C16NZ
C1eXE
C16SEl
X18XE
C20NE
X20SE
X22XE
C24NE
C14NZ
C16NZ
C18NZ
20MNE
205SEH
203SEH
C20NE
C20XEJ
C20XE
C16NZ
C12NZ
C14NZ
C148E
C18NZ
C165E
C16SE
C163E}
X205E
208E
20SE
C20NE
C20NEJ
X20XEV

Year

1990 to 1994
1989 to 1994
1990 to 1994
1990 to 1993
1993 to 1994
1988 to 1995
1993 to 1995
1995 on
1995 on
1990 to 1995
1987 to 1988
1987 to 1988
1988 to 1990
1990 to 1993
1920 to 1893
1990 to 1993
1990 to 1993
1988 to 1891
1988 to 1895
1995

1993 {0 1995
19493 to 1995
1923 to 1896
1990 {0 1594
1993 to 1997
1993 to 1997
1990 to 1993
1993 to 1897
1993 to 1894
1993 to 1996
1995 to 1997
1996 to 1897
1992 to 1993
1920 to 1992
1992 i 1993
1993 to 1994
1988 to 1991
1993 to 1995
1990 to 1992
1995 to 1987
1991 to 1995
1995 to 1997
1995 ta 1947
1991 to 1985
1290 to 1993
1990 1o 1983
1990 to 1991
1887 to 1980
1987 to 1980
1990 to 1993
1890 to 1993
1890 to 1941
1990 to 1992
1887 to 1993
1890 to 1994
1890 to 1993
1892 to 1993
1890 to 1992
1992 to 1993
1993 10 1994
1980 to 1992
1994 to 1997
1987 to 1990
1990 to 1993
1980 to 1993
1990 {o 1993
1994 to 1996

System

Boesch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
GM-Multec CFi
GM-Multac CFi
GM-Multec ZE CFi
GM-Multec ZE CFi
GM-Multec CFi
GM-Multec CFi
GM-Multec CFi
Bosch Maotronic ML4.1
Bosch Motronic ML4.1
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motranic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.5
Simtec 56.1

Bosch Motronic 2.7
Bosch Motronic 2.8
GM-Multec CFi
GM-Multec CFi
GM-Multec CFi
Multec ZE CFi
GM-Multec CFi
GM-Multec ZE CFi
GM-Multec MP
GM-Multec CFi
GM-Multec XS
GM-Multec CFi
GM-Multec MP)
GM-Multec CFi
GM-Multec MPi
GM-Multec MPi
GM-Multec ZE CFi
GM-Multec MPi
Bosch Motronic 1.5
GM-Multec XS
Bosch Motronic 1.5
Bosch Maetronic 1.5.4
Bosch Motronic 1.5.4
Bosch Motronic 1.5
GM-Multec CFi
GM-Multec CFi
GM-Multec CFi
Basch Motranic ML4.1
Bosch Motronic ML4.
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.5
Multec ZE CFi
GM-Multec CFi
GM-Multec CFi
GM-Multec MPi
GM-Multec CFi
GM-Multec MPiI
GM-Multec MPi
Bosch Motronic 1.5
Bosch Motronic 1.5.4
Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Simtec 56.1
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Model

Omega-B 2.0i 18V

Omega 2.41 CIH cat
Omega 2.5i

Omega 2.6i CIH cat

Omega 3.0i

Omega 3.0i CIH cat
Cmega 24V DOHG cat
Omega 24V DOHC Estate cat
Senator 2.6i CIH cat
Senator 3.0i CIH cat
Senator 24Y DOHC cat
Senator 24V DOHC Estate cat
Tigra 1.4i 16V

Tigra 1.6i

Yectra 1.6i cat

Vectra 1.6{ cat

Vectra 1.6i & cat

Vectra-A 1.6i E-Drive
Vectra-B 1.6i

Vectra-B 1.6 16V

Vectra 1.8i cat

Vectra-B 1.8i 16V

Vectra-B 2.0i 16V

Vectra 2.0i

Vectra 2.0i cat

Vectra 2.0 SOHC

Vectra 2.0i and 4x4 SOHC
Vectra 2.0i SOHC cat
Vectra GSi 200016V DOHC
Vectra 2.0 16V 4x4 DOHC cat
Yactra-A 2.0i 16Y

Yectra-A Turbo cat
Vectra-A 2.5i 24V

Vectra-B 2.5 V6

Self-Diagnosis

Engine code Year

X20XEV 1997

C24NE 1990 to 1993
X25XE 1994 to 1997
C2BNE 1980 to 1993
X30XE 1694 to 1997
CA0NE 1990 to 1994
C30SE 1989 to 1994
C30SEJ 1990 to 1994
C26NE 1990 to 1993
C30NE 1990 to 1994
G30SE 1989 to 1994
C30S8EJ 1990 to 1992
X14XE 1984 to 1997
X16XE 1994 to 1997
C16NZ 1990 to 1993
C16NZ2 1893 to 1994
E16NZ 1988 to 1995
X16X%Z 1893 to 1995
X165ZR 1995 to 1997
X16XEL 1995 to 1997
C18NZ 1990 to 1994
X18XE 1995 to 1997
X20XEY 1995 to 1997
208EH 1987 to 1890
C20NE 1981 to 1892
20NE 1980 to 1993
20SEH 1990 to 1993
- 1990 to 1993
- 1989 to 1991
C20XE 1989 to 1992
X20XEV 1895

C20LET 1893 to 1995
C25XE 1993 to 1995
X25XE 1995 to 1997

System

Simtec 58.5

Bosch Motronic 1.5
Bosch Motronic 2.8.1
Bosch Motronic 1.5
Bosch Maotronic 2.8.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Maotronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
GM-Multec MPi
GM-Multec MPi
GM-Multec CFi
GM-Multec CFi
GM-Multec ZE CFi
GM-Multec ZE CFi
GM-Multec SPi
GM-Multec-S SEFi
GM-Multec CFi
Simtec 56.5

Simtec 56.5

Bosch Motronic ML4.1
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 1.5
Bosch Motronic 2.5
Bosch Motronic 2.5
Simtec 56.1

Bosch Motrenic 2.7
Bosch Motronic 2.8
Bosch Motronic 2.8.3

1 Introduction

The engine management systems fitted 1o
Vauxhall vehicles are mainly of Bosch or GM-
Multec origin, and include Bosch Motronic
and GM Multec MPi and SPi. Other systems
include Simtec and Bosch EZ-Plus.

Bosch Motronic, GM-Multac and Simtec
are full engine.management systems that
centrol primary ignition, fuelling and idie
functions from within the same control
module. EZ-Plus controls the ignition function
alons.

Self-Diagnosis (SD) function

Each slectronic control module {ECM) has a
self-test capability that continually examines
the signals from certain engine sensors and
actuators, and compares each signal to a
table of programmed valuss. If the diagnostic
software determines that one or more faults
are present, the ECM stores one or mors
appropriate fault code. Codes will not be
stored about components for which a code is
not available, or for conditions not covered by
the diagnostic software. Thea fault codes are

2- or 3-digits in length, and may be retrieved
either by FCR or by manual means as flash
codes,

Limited operating strategy (LOS)

Bosch Motronic, GM-Multec and Simtec
systems featured in this Chapter utilise LOS (a
function that is commonly called the “limp-
heme mode”). Once certain faults have been
identified {not all faults will initiate LOS), the
ECM will implement LOS and refer to a
programmed default value rather than ths
sensor signal. This snables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation. EZ-Plus
systems do not utilise LOS.

Adapftive or learning capability

Vauxhall systems also utilise an adaptive
function that wili medify the basic
programmed values for most effective
operation during normal running, and with due
regard to engine wear. EZ-Plus systems do
not utilise adaptive control.

Self-Diagnosis (S8D) warning light

Vauxhall vehicles with engine management
are normally fitted with a SD warning light
located within the instrument panel.

2 Self-Diagnosis connector
" location

10-pin SD connector

The 3D connector (GM term ALDL -
assembly line diagnostic link) is either located
under the facia in the passenger compartment
fusebox, or in the engine compartment close
to the right or left-hand bulkhead (see
illustrations 35.1 and 35.2). In Frontera
models, the SD connector is located behind

35.1 SD connector (ALDL) located under
the facia in the passenger compartment
fusebox
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35.2 SD connector {ALDL) located on the
bulkhead {Bosch EZ-Plus)

1 SD connector 3 MAPFP sensor
2 ECM 4 Octane plug

the right-hand headiight. Note: The GM 10-
pin SO connector is provided for transmission
of fault codes to a doedicated FCR. Retrieval of
flash codes by manual means is also possibie.

16-pin OBD connector

Frem 1995 onwards, a 16-pin OBD SD
connector, located in a central position under
the facia, is provided in some modeis for
transmission of fault codes to a dsdicated
FCR. In some early medels it is also pessible
to retrieve flash codes from vehicles equipped
with the 16-pin OBD connector. A fault code
reader must be used to retrieve the 4-digit P-
codes generated by later vehicles.

3 wing fault codes ™ © .
wlﬂaﬁﬁt-a'liwlt code reagler.

Note: During the course of certain fest
procedures, it is possible for additional fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis. Al codes must be
cleared once testing is cormnplete,

10-pin SD connector

1 Use a jumper lead to bridge terminals A and
B in the SD connector (see illustration 35.3).

AN

—

L 1

TITTTTT]
N
©
35.4 16-pin SD connector - initiate flash
code retrieval by bridging terminals 5 and

& in the SD connector. Observe code
output on the SD waming light

H28851

16

2 The codes are output on the SO warning
light. The flashing of the light indicates the
fault codes as follows:

a) The two digits are indicated by two series
of flashes.

b) The first series of flashes indicates the
muitiples of ten, the second series of
flashes indicates the single units.

¢} Tens are indicated by 1-second flashes,
separated by short pauses. Units are
indicated by 1-second flashes, separated
by short pauses.

d} A short pause separates the tens from the
units. A slightly longer pause separates
the transmission of sach individual code.

€} Code "42” is indicated by four 1-second
flashes, followed by a pause, followed by
two further 1-second flashes.

3 Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

4 The first code that is retrieved will be code
number “12”, which indicates the start of
code output. Ignore this code.

5 Each flash code will be repeated three
times, followed by the nexdt code in sequence.
6 Turn off the ignition and remove the jumper
lead to end fault code retrieval.

16-pin OBD connector

7 Use a jumper lead to bridge terminals 5 and
6 in the SD connector (see illustration 35.4).
Note: 2-digit flash code can only be retrieved
from some early models equipped wilth the
16-pin OBD connector. A fault code reader is
required 4-digit P-codes.

8 The codes are cutput on the SD warning
light. The flashing of the light indicates the
fault codes in the same way as described for
10-pin SD connector systems in paragraph 2.
8 Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

10 The first code that is retrieved will ba code
numbear “12", which indicates the start of
code output. Ignore this code.

11 Each flash code will be repeated three
times, foliowed by the next code in sequence.
12 Turn off the ignition and remove the
jumper lead to end fault code retrieval.

Oxygen sensor (0S) switching

13 Bridge terminals A and B in the SD
cennector and run the engine.

C14NZ engine up to February 1991

14 If the OS has not reached operating
temperature and is not switching, the waming
light will remain illuminated.

C12NZ and C14NZ engines after
February 1991

15 If the OS has not reached operating
temperature and is not switching, the waming
light will flash at a frequency of 2.5 times per
second (2.5 Hz).

35.3 10-pin SD connector - inltiate flash
code retrieval by bridging terminals A and
B in the SD connector. Observe code
output on the SD warning light

% fautt coda reader (FCR)

All modelis

1 Turn off the ignition and disconnect the
battery negative terminal for a period of
approximately 5 minutes,

2 Reconnect the battery negative terminal.
Note: The first drawback to this method s that
battery disconnection will re-initialise alf ECM
adaptive values. Re-learning the appropriate
adaptive values requires starting the engine
from cold, and driving at various engine
speeds for approximately 20 to 30 minutes.
The engine shoud also be aflowed to dfe for
approximately 10 minutes. The second
drawback is that the radio security codes,
clock setting and other stored values will be
initiafised, and these must be re-entered once
the battery has been reconnected. Where
possible, an FCR should be used for code
clearing.

"5 Seif-Dlagnosis with a fault
‘ oeéeraader (FCR)

Note: During the course of certain fest
procedures, it is possible for additional fauit
codes to be generatad. Care must be taken
that any codes generated during test routines
do not risfead diagnosis.

All Vauxhall/Opel models

1 Connect an FCR to the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrieving fault codes.

b) Clearing fault codes.

) Tasting actuators.

d) Displaying Datastream.
2 Codes must always be cieared after
component testing, or after repairs involving
the removal or replacement of an EMS
component.
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6 Guide to test procedures

1 Use an FCR to interrogate the ECM for fault
codes, or manually gather codes as described
above.

Codes stored

2 if one or more fault codes are gathered,
refer to the fault code tables at the end of this
Chapter to determine their meaning.

Fault code tables

3 If several codes are gathered, look for a
commen factor such as a defective earth
return or supply.

4 Refer to the companent test procedures in
Chapter 4, where you will find a means of
testing the majority of compconents and
circuits found in the modern EMS,

5 Once the fault has been repairad, clear the
codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more.
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more information on
how to effectivaly test the EMS.

No codes stored

8 Where a running problem is experienced,
but ne codes are stored, the fault is outside of
the parameters designed into the SD system.
Reter to Chapter 3 for more information on
how to effectively test the engine management
system.

9 It the problem points to a specific
cemponent, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modem EMS,

Oxygen sensor (OS) or OS circuit, voltage low {(model year
1990 on} {Bosch Motronic, Simtec)

Oxygen sansor (OS5) or OS circuit, voltage high (modsl
year 1990 on} (Bosch Motronic, Simtec)

Wehicle speed sensor (VS3) or VS5 circuit, low voltage

Amplifier control signal, cylinders. 2 and 3 (DIS) or circuit,
high voltage (GM Multec)
Amplifier control signal, cylinders. 1 and 4 (DIS) or circuit,
high voltage (GM Multec)
Primary ignition w/distributar or circuit, high voltage (GM

Vehicle spaed sensor (VS5) or V5SS circuit, high voltage

Oxygen sensor (08) or OS circuit, air/fuel mixture too lean
Oxygen sensor (OS) or OS circuit, air/fusl mixture tao rich
Amplifier (C1S) control signal {A+B} or circuit, high voltage

Air pump relay or circuit {Simtec)
Air pump relay or circuit, low voltage {Bosch Motranic,

Battery voltags, low voitage (Bosch Motronic, Simtec)
Battery voltage, high vallage
Programmable memory {PROM) error or circuit {Bosch

Electronic control module (ECM) defective {disconnect and
raconnect ECM and then recheck for fault codes) (GM

Engine check light: final stage, high voltage (Bosch
Fuel pump relay or circuit, low voltage (Bosch Motranic,
Fuel pump relay or circuit, high voltage (Basch Motronic,

Electronic control module {ECM) fauit

Idle speed control valve (ISCV) or ISCV circuit, short to
earth {(Bosch Motronic, Simtec)

idle speed control valve (ISCV) or ISCV circuit, interruption
{Bosch Motronic, Simtec)

Inlet manifold vaive or circuit, low voltage {(Bosch

Fuel tank vent valve (FTVV) or FTVV circuit, low voltage
{Bosch Motronic, Simtec)

Fuel tank vent valve (FTVV) or FTVV circuit, high voltage
{Bosch Motronic, Simtec)

inlet manifold valve or circuit, high voltage (Bosch

Bosch Motronic, GM Mulitec and Simtec Flash/  Description
Flash/  Description FCR code
FCR code 38
12 Initiation of diagnosis
13 Oxygen sensor {08} or OS circuit, no change in 39
voltage/open-circuit
14 Coolant temperature sensor (CTS) or CTS circuit, low 41 :
voltage {Bosch Motronic)
15 Coolant temperature sensor (CTS) or CTS circuit, high #
voltage
16 Knock sensor (KS) or KS circuit, no change in voltage ol
{Bosch Motronic, Simtec)
17 Knock sensor (KS) two or KS circuit, no change in vaoltage 42
{Bosch Motronic, GM Multec) Multec)
18 Knock control unit or circuit, no signal: ECM fautt (Bosch 42 =
Matronic. GM Multec) (Bosch Motronic)
19 RPM signal or RPM circuit, interrupted signal 44
21 Throttle pot senscr (TPS) or TPS circuit, high voltage 45
22 Throttle pot sensor (TPS} or TPS circuit, low voltage 48
23 Kneck control module or circuit (Bosch Motronic, Simtec) {GM Muitec)
24 Vehicle speed sensor (VSS) or VSS circuit 46
25 Injector number one or injector circuit, high voltage 47 f
26 Injector number two or injector circuit, high voltage (Bosch Simtec)
Motronic, Simtec) 48
27 Injector number three or injector circuit, high voltage 49
{Bosch Motronic, Simtec) 51
28 Injector number four or imector circuit, high voltage (Bosch Motronic)
Motronic, Simtec) 51
28 Fuel pump relay contacts or circuit (GM Multec)
29 Fuel pump relay or circuit, low voltage {GM Muttec) Multec)
29 Injector number five ar Injector circutt, high voltage (Bosch | 52
Motronic) Motrenic, Simtec)
3 Engine RPM signal or ¢ircuit, no signal (Bosch Motronic) 53
32 Injector number six or Injecter circuit, voltage high {Bosch Simtec}
Motronic) 54
32 Fuel pump refay or fuel pump circuit, high voltage (GM Simtec)
Multec) 55
33 Manifold absolute pressure (MAF) sensor or MAF sensor 56
circuit, voltage tao high (GM Multec, Bosch Motronic)
33 Exhaust gas recirculation {EGR) valve - wiring or EGR 57
circuit (Sirmntec)
34 Exhaust gas recirculatron (EGR) valve - wiring or EGR 59
circuit, voltage high (Simtec, Bosch Motronic) Motranic)
34 Manifold absolute pressure (MAP) sensor or MAP sensor 61
circuit, low voltage (GM Muttec)
35 Idie speed control valve {ISCV} or ISCV circuit; poor or no 62
idle speed control (GM Multec, Basch Motronic)
a7 Engine self-diagnosis, low voltage (Bosch Motronic, 83
Simtec) Motronic)
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Flash/ Description

FCR code

63 Amplifier control signal, cylinders 2 anad 3 {DIS) low voltage
(GM Multec)

64 Amplifier control signal, cylinders 1 and 4 (DIS) low voltage
{GM Multec)

64 Primary ignition {w/distributor) or circuit, low voitage {GM
Multec)

65 CO pot or CO pot circuit, low veltage (Bosch Motronic)

66 GO pot ar CO pot circuit, high voltage (Bosch Motronic)

67 Throttle switch (TS), idle contact (Bosch Motronic)

67 Mass airflow sensor {AFS) or AFS circuit (GM Multec)

69 Air temperature sensor (ATS) or ATS circuit, low voltage
{Bosch Motronic, Simtec})

69 Mass airflow sensor {AFS) or AFS circuit (GM Multec)

71 Air temperature sensor {ATS) or ATS circuit, high voltage

72 Throttle switch (TS}, full-load contact (Boesch Motronic)

72 Ampiifier {DIS) control signal (A+B) or circuit (GM Multec)

73 Airflow sansor {AFS) or AFS circuit, low voltage {(Bosch
Matronic, Simtec)

74 Airflow sensar (AFS) or AFS circuit, high voltage (Besch
Metronic, Simtec)

75 Transmission switch, low voltage

76 Automatic transmission torque control or circuit

79 Traction control unit {(Bosch Motronic)

81 Iniector number one or Injector circuit, low voltage

82 Injector number two or Injector circuit, low voitage {Bosch
Motronic, Simtec)

83 Injector number three or injector circuit, low voltage
{Bosch Motronic, Simtec)

84 Injector number four or Injector circuit, low voltage (Bosch
Motronic, Simtec)

85 Injector number five or injector circuit, low voltage (Bosch
Motronic)

86 Injecter number six or Injector circuit, low voltage (Bosch
Motronic)

87 Air conditioning (A/C) cut-off relay or A/C circuit, low
voltage (Bosch Motrenic, Simtec)

88 Air conditioning (A/C} cut-off relay or A/C circuit, high
voltage (Bosch Motrenic, Simtec)

89 Oxygen sensor {OS) or OS circuit, low valtage (Bosch
Motronic)

91 Oxygen sensor {OS) or OS circuit, high voltage {Bosch
Motronic, Simtec)

92 Camshaft position {CMP) sensor or CMP sensor circuit
{Simtec)

93 Hali-effect sensor (HES) or HES circuit, low voltage {Bosch
Motronic)

93" Quad drive module {in ECM) (GM Muitec)

94 Hall-effect sensor (HES) or HES circuit, high voltage
Bosch Motronic)

95 Hot start valve or circuit, low voltage (Bosch Motronic)

96 Hot start valve or circuit, high voltage {Bosch Maotronic)

97 Traction centroi unit or circuit, incorrect signal (Besch
Motronic)

98 Oxygen sensor {OS) or OS circuit wiring break {Bosch
Motronic, Simtec)

99 Code unknown

113 Turbo boost pressure sclenoid valve (BPSY) or BPSV
circuit {Bosch Motronic)

114 Idle boost pressure, above upper limit {Bosch Motronic)

115 Full boost pressure, below lower limit (Bosch Motronic)

116 Boost pressure, above upper limit (Bosch Motronic)

Flash/  Description

FCR code

117 Wastegate valve or circuit, low voltage {Bosch Motronic)

118 Wastegate valve or circuit, high voltage {Bosch Motronic)

121 Oxygen sensor {05} 2 or OS circuit, lean exhaust {Bosch
Motronic)

122 Oxygen sensor (OS) 2 or OS5 circuit, rich exhaust {Bosch
Motronic)

123 Inlet manifold valve 1 (Bosch Maotronic)

124 Inlet manifold valve 2 (Bosch Motronic)

132 Exhaust gas recirculation (EGR) valve or EGR circuit
{Bosch Motronic)

133 Inlet manifold valve 2 or circuit, high voltage (Bosch
Motronic)

133 Inlet manifcld valve 2 or circuit, low voltage (Bosch
Motronic)

134 Exhaust gas recirculation (EGR) valve 2 or EGR circuit, iow
vohtage (Bosch Motronic)

134 Inlet manifold valve 2 or cirguit, high voltage (Bosch
Motronic)

135 Check engine light, low voltage (Bosch Motronic)

136 Electronic control medule (ECM) (Bosch Motronic)

137 Electronic control module {ECM) box, high temperature

{Bosch Motronic)

*Note: If code 93, "quad driver” is present, the fault may be in one of
three circuits. The circuits are:

a) Warning light circuit

b Air conditioning circuit.

c) Engine speed signal to automatic transmission ECM.
If the gquad driver is actuated, the FCR will test the circuits and report
on which is the fauity one.

Bosch EZ-Plus

Flash/ Description

FCR code

K| No engine RPM output signal

33 Manifold absolute pressure (MAP) sensor or MAP sensor
circuit, voltage too high

34 Manifold absolute pressure (MAP} sensor or MAP sensor
circuit, voltage toc low

36 RON coding circuit

42 No electronic spark timing signal

46 Engine oil temperature, voltage too low

47 Engine oil temperature, voltage too high

48 Battery voltage too low

49 Battery voltage too high

55 Replace electronic control module (ECM)

56 Idle speed control valve (ISCV) or ISCV circuit, voltage too
high

57 Idle speed control valve (SCV) or ISCV circuit, voltage too
low

67 Idle position switch or circuit, voltage too low

68 Idle position switch or circuit, voltage too high

72 Fuli-load position switch, voltage too low

75 Torque control, voltage too low

76 Continuous torque control or circuit

95 Engine load signal Input, voltage too low

98 Positive temperature co-efficient (PTC) output, voltage too
Jow

99 Positive temperature co-efficient (PTC) output, voltage too
high

P-code

These fauhlt code tables were not available at the time of writing.
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4 Index of vehicles

3 Madel Engine code Year System

A Caddy Pick-up AEE 1997 Magnsti-Marelli 1AV
Caravelle 2.0i and cat AAC 1891 to 1997 VAG Digifant
Caravelle 2.0/ cat AAC 1994 to 1995 VAG Digifant
Caravelle 2.5i ACU 1994 to 1997 WAG Digifant
Caraveile 2.8 AES 1996 to 1997 Bosch Motronic
Corrado 1.8i (G80 supercharger) cat PG 1992 to 1993 VAG
Corrado 2.0 16Y 9A 1992 {o 1996 Baosch KE-Motronic 1.2
Corrado 2.0 8 ADY 1994 to 1996 Simos

3 Corrado VRE ABY 1992 to 1296 Bosch Motronic 2.9
Corrado 2.01 cat 2E 1893 to 1994 VAG Digifant
Golf 1.3i cat AAV 1991 to 1982 Bosch Mono-Motronic 1.2.1
Golf 1.4i cat ABD 1981 to 1995 Bosch Mono-Motronic 1.2.3R
Golf 1.4i AEX 1995 to 1997 Bosch Motronic MP9.0
Golf 1.6i cat ABU 1993 to 1995 Bosch Mono-Motronic 1.2.3
Golf 1.6i cat AEA 1994 to 1995 Bosch Mono-Motronic 1.3
Golf 1.6i AEK 1994 to 1995 Bosch Motronic

i Golf 1.6i 8y AEE 1995 to 1997 Magneti-Marelii 1AV
Golf 1.6 8V AFT 1996 to 1997 Simos 452
Golf 1.8 GX 1984 ta 19492 Bosch KE-Jetronic
Golf 1.8 cat GX 1984 1o 1992 Bosch KE-Jetronic

:  Golf 16V cat PL 1986 to 1992 Bosch KE-Jetronic

i Golf Syncro 2.9 ABV 1984 to 1897 Bosch Motronic 2.9 MPi

1 Golf 1.8i cat AAM 1992 to 1997 Bosch Mono-Motronic 1.2.3

i Golf 1.8icat ABS 1692 to 1994 Bosch Monc-Motronic 1.2.2

, Golf 1.8i and 4x4 ADZ 1994 1o 1997 Bosch Mono-Motronic

¢ Golf 1.8icat RP 1987 to 1992 Bosch Mono-Jetronic A2.2

t  Galf 2.0i cat 2E 1981 to 1995 VAG Digifant

; Golf2.0i 16V cat ABF 1992 to 1997 VAG Digifant

o Golf 2.00 ADY 1994 to 1997 Simos

. Golfz2D AGG 1996 to 1997 Simes 45 MPI

" GoltVRE AdA 1992 to 1996 Bosch Motronic 2.7
Jetta 16V cat PL 1986 to 1992 Bosch KE-Jetronic
Jetta 1.8i cat AP 1987 to 1992 Bosch Mono-Jetronic A2.2
Jetta 1.8i GX 1986 to 1982 Bosch KE-Jetronic
Jetta 1.8i cat GX 1986 to 1992 Bosch KE-Jetronic
LT23 AGL 1907 Basch Motronic
Passat 1.6i cat 1F 1988 to 1990 Bosch Mono-Jetronic
Passat 16V cat 9A 1988 to 1993 Bosch KE1.2-Motronic
Passat 1.6i AEK 1994 to 1996 Bosch M2.9 Motronic
Passat 1.8 cat JN 1984 to 1888 Bosch KE-Jetronic
Passat 1.8i and cat RF 1988 to 1981 Bosch Mona-Jetronic A2,2
Passat 1.8 RP 1990 to 1991 Bosch Mone-Maotronic 1.2.1
Passat 1.8/ and cat RP 1980 {o 1991 Bosch Mono-Motronic 1.2.1
Passat 1.8i cat AAM 1990 to 1992 Bosch Mono-Motronic 1.2.1
Passat 1.8i cat AAM 1992 ta 1994 Bosch Mono-Motronic 1.2.3
Passat 1.Bi cat AAM 1993 10 1994 Bosch Mono-Motronic 1.2.3
Passat 1.8i cat AAM 1994 to 1995 Basch Mono-Matronic 1.3
Passat 1.8 ABS 1991 to 1993 Bosch Mono-Motronic 1.2.1
Passat 1.8 AAM 1993 10 1996 Bosch Mono-Maotrenic 1.2.1
Passat 1.8i ABS 1991 to 1992 Bosch Mono-Matronic 1.2.1
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Model

Passat 1.8i

Passat 1.8i cat

Passat 1.8i cat

Passat 2.0 and Syncro
Passat 2.0i

Passat VR6

Passat 2.0i and 4 x 4 cat
Passat 2.0i cat

Passat 2.8 VR6
Passat 2.9 Syncro
Pola 1.05i cat

Polo 1.0i cat

Polo 1.05i cat

Palo 1.05i cat

Polo 1.3i cat

Polo 1.3i cat

Polo Classic/Caddy 1.4
Polo Classic/Caddy 1.6
Polo 1.4 8V 44kW
Polo 1.4 18V

Pola 1.6 8Y

Polo Classic 1.6 8V
Polo 1.6i cat

Santana 1.8 cat
Sharan 2.0

Sharan 2.8
Transporter 2.0i and cat
Transporter 2.5i cat
Transporter 2.5i cat
Transporter 2.8

Vento 1.4i cat

Vento 1.4i

Vento 1.6i 8V

Vanto 1.6i cat

Vanto 1.6i cat

Vento 1.6i

Vanto 1.8i cat

Vento 1.8i cat

Vento 1.8i and 4x4
Vento 2.0i

Vento VR6

Vento 2.0i cat

Self-Diagnosis

Engine code Year

ABS 1992 to 1994
ABS 1992 1o 1994
ADZ 1994 to 1997
ADY 1994 to 1996
AGG 1995 10 1997
AAA 1991 to 1993
2E 1992 to 1994
ABF 1994 10 1995
AAA 1993 to 1996
ABY 1994 to 1998
AAK 1989 to 1990
AEV 1994 10 1997
AAU 1990 to 1993
AAL 1993 to 1994
AAY 1991 1o 1994
ADX 1994 to 1995
AEX 1996 to 1997
1F 1996 1o 1997
AEX 1995 to 1997
AFH 1996 to 1997
AEE 1985 to 1997
AFT 1996 to 1997
AEA 1984 to 1996
JN 1984 to 1988
ADY 1995 to 1997
AAA 1995 to 1997
AAC 1991 to 1997
AAF 1991 to 1995
ACU 1994 to 1997
AES 1996 to 1997
ABD 1992 to 1895
AEX 1995 to 1997
AEE 1995 to 1997
ABU 1993 ta 1994
AEA 1994 to 1995
AEK 1994 to 1995
AAM 1992 to 1997
ABS 1992 to 1994
ADZ 1994 to 1997
ADY 1994 to 1997
AAA 1992 to 1997
2E 1992 to 1994

System

Bosch Mano-Motronic 1.2.3
Beosch Mano-Motronic 1.2.3
Bosch Mono-Motronic 1.2.3
Simos

Simos

Bosch Motronic M2.7/2.9
VAG Digifant

VAG Digifant

Bosch Motronic M2.7/2.9
Bosch Motronic M2.9
Bosch Mono-Jetronic A2.2
Bosch Mono-Matronic 1,2.3
Beosch Mono-Motronic 1.2.1
Bosch Mono-Motronic 1.2.3
Bosch Mono-Motronic 1.2.3
Bosch Mono-Motronic 1.3
Bosch Motronic MP9.0 MPi
Basch Mano-Motronic
Bosch Motronic MP9.0
Magneti-Marelli 1AV
Magneti-Marelli 1AV

Simos MPi

Bosch Mono-Motronic 1.3
Bosch KE-Jetronic

Simos

Bosch Motronic 3.8.1

VAG Digifant

VAG Digifant

VAG Digifant

Bosch Motrenic

Bosch Mono-Motronic 1.2.3R
Bosch Maotronic MP3.,0
Magneti-Marelli 1AV

Bosch Mono-Motronic 1.2.3
Bosch Mono-Motronic 1.3
Bosch Motronic

Bosch Mono-Motronic 1.2.3
Bosch Mono-Motronic 1.2.2
Bosch Mono-Motronic
Simos

Bosch Motronic 2.7/2.9
VAG Digifant

1 Introduction

The engine management systems (EMSs)
fitted to VW wvehicles are mainly of Bosch
origin, and include Bosch Metrenic versions
2.7 and 2.9, Mono-Jetronic, Mono-Motronic
1.2.1, 1.2.3, 1.3, KE-Motronic 1.1, 1.2, and
KE-Jetronic. YW's own systems include
Simos 45, Digifant and VAG MPi. Also used is
the Magneti-Marelli 1AV, which is identical 1o
the Bosch Motronic MP2.0.

VW engine management systems that
control primary ignition, fuelling and idle
functions from within the same control
module include Bosch Motronic 2.7, 2.9,
Mono-Motronic, KE-Motronic, Simos, VAG

Digifant and VAG MPi. VW fuel management
systems that control fueliing and idle
functions alene include Mono-detronic and
KE-Jetronic.

VW systems are capable of ganerating two
kinds of fault codes. These are 4-digit flash
codes and 5-digit fault codes. Evolution of VW
systems divides the code reading procedures
into one of three possibilities. The changeover
point for each system is not always obvious.

a) Some early systems will only generate 4-
digit flash codes, which can be retrieved
via the waming light (where fitted), an LED
light or a dedicated FCR. These systems
include Mono-Jetronic, Mono-Motronic
1.2.1 (35-pin), VAG Digifant (38-pin).

b) Later systems can generate both 4-digit
flash codes and 5-digit fault codes. The
4-digit flash codes are generated via the

waming light {where fitted), or an LED
light, whilst a dedicated FCH is required
to retrieve the 5-digit codes. These
systems inclide Bosch Motronic versions
2.7, KE-Jstronic, KE-Moltronic, Mono-
Motronic fearly 45-pin) and some VAG
Digifant (45-pin).

c) The very latest systems can only generate
5-digit fault codeas, which must be
retrieved with the aid of a dedicated FCR.
These systems include Basch Motronic
versions 2.9, Mono-Motronic MAT.2.2
{later 45-pin), Simos, VAG Digifant (65-
pin} and VAG MPi (88-pin).

Self-Diagnosis (SD) function

Each ECM has a self-test capability that
continually examines the signals from certain
engine sensors and actuators, and comparas
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each signal to a table of programmed values.
the diagnostic software determines that a fauit
is present, the ECM stores one or more fault
codes. Codes will not be stored about
components for which a code is not available,
or for conditions not coverad by the diagnostic
software.

Limited operating strategy (LOS)

VW systemns featured in this Chapter utilise
LOS {a function that is commonly called the
“limp-home mede™). Cnce certain faults have
been identified (not all faults will initiate LOS),
the ECM will implement LOS and refer t0 a
programmed default value rather than the
sensor signal. This enables the vehicle to be
safely driven to a workshop/garage for repair
or testing. Once the fault has cleared, the
ECM will revert to normal operation.

Adaptive or learning capability

VYW systems also utilise an adaptive
function that will modify the basic
programmed values for most effective
operation during nermal running, and with due
regard to engine wear. The exception to this is
the Mono-Jetranic system, which does nat
have an adaptive or learning capability.

Self-Diagnosis (SD) warning light

Cartain models are equipped with an SD
warning light located within the instrument
panel.

Note: The VAG 5D connector is provided for
transmission of fault codes to a dedicated
FCR. Retrieval of flash codes by manual
means is also possible from Mono-Jetronic,

P AantN
- Y
|
|
i
)
)
)
1
\
ECU 1
i
|
brown or
black ] white
connector ) connector
!
+ ey [
- ;1 IF' ,:1’ ::. 5D connectors
under passenger
. or drivers side
facia
SD output

36.1 Location of SD connactors under facia

KE-detronic, KE-Motronic 1.1 and 1.2 and
Mono-Motronic 1.2.1 and 1.1.2 systems. From
1995 onwards, a 16-pin OBD connector is
provided in some models for transmission of
fauit codes fo a dedicated FCR alone. It is not
possible to retrieve flash codes from vehicles
aquipped with the 16-pin OBD connector or
modefs equipped with the dual 2-pin
connectors (unless specifically indicated).

Bosch Mono-Jelronic
(VW Polo}

In the passenger's side footwell (see
illustration 36.1}

Bosch Mono-Jetronic
(VW Golf and Jetta)

1-pin connector locatad near the ignition
coil, with yellow or red/white wire.

Bosch Mono-Jetronic
(VW Passat to 3/89)
1-pin ¢connector located near the ignition

coil, with yellow/black wira {see illustration
36.2)

Bosch Mono-Jetronic
(VW Passat from 4/89)

Dual 2-pin connectors located near the
gear lever (refer to illustration 36.2)

BROWN
CONNECTOR
BLACK
CONNEC TOR
*
+ -
SD OUTPUT

IGNITION COIL

ACCESSORY

SWITCH
BROWN TOUCH
CONNECTOR TO EARTH

CONNECT TO
12V. SUPPLY

H29849

YELLOW/ BLACK
WIRE

LI

CONNECT DIODE LAMP
IF THERE IS NO
SO WARNING LAMP

36.2 Location of SD connectors and Initiation of 1-pin codes - Passat
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H29850

36.3 Location of SD connector behind a
cover under the heater controls

Bosch Mono-Motronic

In the passenger's side footwelt (refer to
illustration 36.1), or behind a cover under the
heating and ventilation controls (see
illustration 36.3}.

VAG Digifant, Motronic 2.7/2.9

Dual 2-pin connectors located in the
passenger's side footwell, behind a caover
under the heating and ventilation controls, in
the left-hand electrical box close to the
bulkhead, or near the gear lever {Passat)
{refer to illustrations 36.1 to 36.3)

Bosch KE-Jetronic,
KE-Motronic 1.1

Dual 2-pin connectors located underneath
a cover above the foot pedals in the driver's
side footwell.

Bosch KE-Moftronic 1.1 and 1.2

Dual 2-pin cannectors locatad undernsath
a cover above the foot pedals in the driver’s
side footwell. Alternatively, triple 2-pin
connectors located underneath a cover above
the foot pedals in the driver's side footwell, in
the engine compartment fusebox ¢lose to the
bulkhead, or near the gear lever (Passat).

16-pin SD connector

(Bosch Mono-Motronic,
Motronic MP9.0 and Magneti-
Marelli 1AV, 68-pin Digifant)

Situated under the facia heating/ventilation
controls adjacent to the ashtray.

16-pin SD connector
{other models)

Situated under a cover in the rear
passenger console, adjacent to the ashtray
{see illustration 36.4} or in the lower facia to
the right of the steering column.

3 Retrieving fault codes
without a fault code reader
_ {FCR} - flash codes

Note 1: During the course of cerfain test
procedures, it is possible for additional fauit
codes to be generated. Care must be taken
that any codes generated during test routines
do not misfead diagnosis. Alf codes must be
cleared once testing is complete.

Bosch Mono-Jetronic,
KE-Jetronic and
KE-Motronic 1.1 and 1.2

1 Attach an accessory switch to the single 1-
pin {refer to illustration 36.2), dual 2-pin or 3-
pin SD connectors {see illustrations 36.5 and
38.8}). If the vehicls is not equipped with a
facia-mounted SO warning light, connect a
diode LED light between the battery (+) supply
and tha SD connecter as shown.

2 Start the engine and allow it to warm up to
normal operating temperature. Note: Oxygen
sensor (O8] fault codes can only be retrieved
after a road test of at least 10 minutes’
duration.

3 Stop the engine and switch on the ignition.
4 If the engine will not start, crank the engine
for at least & seconds, and leave thes ignition
switched on.

5 Close the accessory switch for at least &
seconds and then open the switch. The LED
light will flash to indicates the 4-digit fault
codes as follows:

a) The four digits are indicated by four series
of flashes

h} The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and s0 an unii!
alf four digits have been flashed.

¢} Each saries consists of a number of 1- or
2-second flashes, separated by short
pauses. Each imfeger fwhofe number) in
the range 1 to 8 is represented by a
number of T-second flashes, and each
zero is represented by 2-second flashes

d} A 2.5-second pause separates each
series of Hashes.

&) The code number “1231" is indicated by a
1-second flash, a short pause, two I-sec-
ond flashes, a shorf pause, three 1-second
flashes, a short pause and a 1-second
flash. After a 2.5-second pause, the code
will be repeated.

6 Count the number of flashes in each series.
and record the code. Refer to the tabie at the
end of the Chapter to determine the meaning
of the fault code.

7 The code will be repeated until the
accessory switch is once more closed for at
least § seconds. Open the switch and the next
code will then be displayed.

8 Continue retrieving codes until code “0000"
ts transmitted. Code 0000 signifies that no
more codes are stored, and is displayed when
the light flashes off and on at 2 5-second
intervals.

9 If code “4444”
codes are stored.
10 Turn off the igmtion and remove tho
accessory switch and LED to end fault code
retrievat.

15 transmitted. no faut

©

[~ usually a brown or
white connector

usually a
black
connector

L

36.4 The 16-pin SD connector is usually situated under a cover in
the rear passenger console, adjacent to the ashiray

A LED diode hight

36.5 Initiation of flash codes - dual 2-pin SD connectors

B Accessory switch C 5D connectors
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A LED diode fight B Accessory switch

Bosch Mono-Motronic
(35-pin version 1.2.1
and 45-pin version 1.2.2)

11 Attach an accessory switch to the dua! 2-
pin 5D connectors {see illustration 36.7). If
the vehicle is not equipped with a facia-
mounted SO warning light, connect a diode
test light between the battery {+) supply and
ECM pin numhber 33 (35-pin or ECM pin
numhber 4 (45-pin) as shown. Note: it may be
necessary to detach the back of the ECM
mufti-plugs so that the LED negative probe
can hack-probe the ECM pin number with the
muti-plug connected.
12 Start the engine and allow it to warm up to
normal operating temperature. Note: Oxygen
sensor (O8) fault codes can only be retrieved
after & road tesft of at feast 10 minutes’ duration.
13 Stop the engine and switch on the
gribon,
14 1t the engme will not start, crank the
engine for at lcast 6 seconds and leave the
ignition switched on.
15 Close the accessory switch for at least 5
seconds and then open the switch.
16 The | ED light will flash to indicate the 4-
diggit fault codes &s follows:

a} The four digits are mdicated by four senes

of Rashes

b) The first senes of flashes indicates the
first degit. the second sernes of flashes
incheates the second digit, and so on untf
afl four digits have been flashed.
Each senes consists of a number of 1- or
#-zecond flashes. separated by short
pauses. Lach integer fwhole number) in
the range 1 to D s represented by a
rumber of 1-second flashes, and each
zero 15 represented by 2-second flashes.
df A 2.5-second pause separafes each

senes of flashes.
@) The code number “1231" is indicated by a
1-second flash, a short pause, two 1-sec-

g,

L

36.6 Initiati f flash codes - triple 2-pin SD
6 Initiation of flagsh ¢ 5 - triple 2-pi connectors A LED diode light

C S0 connecfors B ECM

ond flashes, a short pause, three 1-second
flashes, a short pause and a 1-second
flash. After a 2.5-second pause. the code
wilf be repeated.
17 Count the number of flashes in each
senes, and record the code. Refer 1o the table
at the end of the Chapter to determine the
rmeaning of the fault code.
18 The code will be repeated untl the
accessory switch is once more closed for at
least 5 seconds. Open the switch and the next
cede wil then be displayed.
18 Continue retrieving codes untll code
"0000” is transmitted. Code Q000 signifies
that no more codes are stored, and is
displayed when the light flashes off and on at
2.5-second intervals.
20 if code “4444” = transmitted, no fault
codes are stored.
21 Turn off the ignition and remove the
accessory switch and LED to end fault code
retrigval.

Systems with 16-pin OBD
connector or 68 pin ECM
multi-plug

22 Flash codes are not available, and a
dedicated FCR must be used to retrieve fault
codes.

4 Clearing fault codes without
a tault code reader {FCR)

Bosch Mono-Jetronic,
Mono-Motronic,
KE-Jetronic and KE-Motronic

1 Carry out the above procedure to retrieve
fault codes (Section 3).

2 Turn off the ignition,
accessory switch,

3 Switch on the ignition.

then close the

36.7 Initiation of 35-pin and some 45-pin Mono-Motronic

flash codes (see text)

C S0 connectors
& Accessory switch

4 Onen the accessory switch after a penod of
5 seconds. The fault codes should now be
cleared.
5 Turn off the ignition on completion
Clearing fault codes 2341 or 2343
(oxygen sensor}
& Turn off the ignition. Remove the ECM
multi-plug connecter from the ECM for at
least 30 seconds - see Note below)
Warning: Refer toc Warning No 3
{in the Reference Section at the
end of this book) before dis-
connecting the ECM muiti-plug.
All systems (alternative method)
7 Turn off the ignition and disconnect the
battery negative terminal for a penod of
approximately 5 minutes.
8 Reconnect the battery negative terminal
Note: The first drawback to this method s that
battery disconnection (or ECAM mulh-plug
disconnection) wift re-inihatise aft ECM adaptive
values fexcept for Mono-Jetrorne systems). Re-
fearning the approprigte adaptwe values
requires starting the engine from cold, and
driving at various engine speeds for
approximatety 20 to 30 nunutes. The engine
should also be atiowed to idle for approximately
10 minutes. The second drawback 1s that the
radio security codes. clock setting and other
stored values wilf be imitiafised, and these must
be re-entered once the battery has bean
reconnected. Where possible, an FCH should
be used for code cfeanng.
5 Seif-Diagnosis with a fault
code reader (FCR)

Note: During the course of certamn fest
procedures, it is possible for additiomnal fault
codes to be generated. Care must be taken

38
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that any codes generated during test routines
do not mislead diagnosis.

All Volkswagen models

1 Connact an FCR to the SD connector. Use
the FCR for the following purposes, in strict
compliance with the FCR manufacturer's
instructions:

a) Retrigving fault codes,

b} Clearing fault codes.

c} Testing actuators.

o} Displaying Datastrearn.

e} Making service adjustmerts,
2 The FCR may be able to display 4-digit
flash codes and/or 5-digit fault codes. Refer
to appropriate column in the fault code table
at the end of this Chapter.
3 Codes must always be cleared after
compoenent testing, or after repairs invelving
the removal or replacement of an engine
management system compenent.

Fault code table

1 Use an FCR to interrogate the ECM for fault
codes, or manuaily gather codes as described
in Sections 3 or 5.

Codes stored

2 If ong or more fault codes are gathered,
refer to the fault code table to determine their
meaning.

3 If several codes are gathered, look for a
common factor such as a defective earth
return or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

5§ Once the fault has been repaired, clear the

codes and run the engine under various
conditions to determine if the problem has
cleared.

6 Check the ECM for fault codes once more,
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for mors information on
how to effectively test the EMS.

No codes stored

8 Where a running problem is experienced,
but no codes are stored, the fault is outside of
the parameters designed intc the SD system.
Refer to Chapter 3 for more information on
how to effectively test the engine
managamaent systemn.

8 if the problem points to a specific
compenent, refer to the test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the maodern EMS.

All Volkswagen models Flash FCR
Note: Similar codes are generated by each individual systern. A smalf code code
number of codes may suqgest alternative meanings depending on 2232 00520
which system and what components are fitted. For example, one 2232 00520
particular code may indicate an airflow sensor or a MAP sensor, 2033 00531
depending on which of those componemnts is fitted. When a code with 2533 00531
an afternative meaning is generated, the correct meaning will usually be
ohViOUs.
Flash FCR Description ggi; 38532
521
code  code 2312 00522
4444 00000  No faults found in the ECM. Proceed with normal 2314 00545
diagnostic methods 2392 00523
0000 - End of fault code output 2393 00522
1111 65535 Internal ECM failure 2993 00522
1231 00281 Vehicle spead sensor (VSS) or VSS circuit 2324 00553
1232 00282  Throttie pot sensor (TPS) or TPS circuit 2994 DO553
1232 00282  Idle speed stepper motor {ISSM) or ISSM circuit 2941 00537
{alternative cods) 2342 00525
2111 00813  Engine speed (RPM) sensor or RPM sensor circuit | 5a41 00558
2112 00514 Top dead centre {TDC) sensar or TDC circuit 2344 00559
2112 00514 Crank angle sensor (CAS) 2413 00581
2113 00515  Hall-effect sensor (BES) or HES circuit 4339 00750
2114 00535  Distributor 4343 01243
2121 00516  Idle speed stapper motor (ISSM), idle contacts 4411 01244
2121 ‘00516  Ignition control valve circuit fault (altemative 4412 01247
code) 4413 1249
2122 - No engine speead signal 4414 250
2123 00517  Throttle switch (TS), full-load switch 4421 01251
21413 00535  Knock control 1 (ECM) 4431 01253
2142 00524  Knock sensor (KS) or KS circuit 4449 01254
2142 00545  auto signal nissing {atternative code}
2143 00536  Knock control 2 (ECM) - Q0527
2144 00540 Knock sensor (KS} 2 or KS circuit - 00530
2212 00518  Throttle pot sensor (TPS) fault or TPS circuit - 00532
2214 00543 Max. engine speed exceeded - 00543
2222 00519 Manifold absolute pressure (MAP) sensor or MAP | - 00549
sensar circuit - 00545
2223 00528  Atmospheric pressure sensor (APS} or APS circuit | - 00554
2224 00544  Turbocharger maximum boost pressure - 00555
exceeded - 00560
2231 00533 Idle control

Description

Vane airflow sensor (AFS) or AFS circuit
Mass airflow {MAF) sensor or MAF sensor cirguit
{alternative code)

Vane airflow sensor (AFS) or AFS circuit
Mass airflow (MAF) sensor or MAF circuit
{alternative code}

Supply voltage incorrect

CO pot or GO pot circuit

Coolant temperature sensor {CTS) or CTS circuit
Engine/gearbox electrncal connection

Air temperature sensor {(ATS) or ATS circurt
Vane airflow sensar (AFS)

Mass airflow (MAF) sensor {alternative code}
Vane airflow sensor (AFS)

Mass airflow {(MAF) sensor (alternative cods)
Oxygen sensor (OS) control Inoperative
Oxygen sensor (OS) or CS circuit

Mixture control adjustment, weak

Mixture control adjustment, rich

Mixture control limits

Electronic control module (ECM)

Carbon fitter solenocid valve ({CFSV) or CFSV circuit
Injector No. 1 or injector circuit

Injector No. 2 or injector circuit

Injector No. 3 or injector circuit

Injector No. 4 or injector circuit

Injector No. & or injector circuit

Idle speed control valva {(ISCV) or ISCV circuit
Turbocharger boost pressure soleneid valve
{BPSV} or BPSY circuit

Intake manifald termperature

Threttle pot sensor {TPS) or TPS circuit
Supply voltage incorrect

Maximum engine speed exceeded
Consurnption signal

Engine gearbox slectrical connaction

Oxygen sensor (OS) control 2

Oxygen sensor (OS) or CS circuit

Exhaust gas recirculation (EGR) vaive or EGR
circuit
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FCR

code
00581
00575

00577
00578
00579
00580
00581
00582
00585

00586

00609
00610
00611
00624
00625
00635
00640
00670

00689
00750
01025
01087
01088
01119
01120
01165
01182
01235
01242
01247

01252
01257
01259
01262

01264
01265

16486
16487
16496
16487

16500
16501

16502

16504
16505

16506
16507
16514

16315
16516

Description

Mixture controi 1

Manifold absclute pressure (MAP} sensor or MAP
SENSOr circuit

Knock control cylinder 1 or gircuit

Knock control cylinder 2 or circuit

Knock control cylinder 3 or circuit

Knock control cylinder 4 or circuit

Knock control cylinder 5 or circuit

Knock control cylinder B or circuit

Exhaust gas recirculation (EGR) temperature
sansor or EGR circuit

Exhaust gas recirculation (EGR) valve or EGR
circuit

Amplifier 1 or amplifier circuit

Amplifier 2 or amgplifier circuit

Amplifier 3 or ampilifier circuit

Air conditioning {A/C)

Vehicle speed sensor (VSS} or VS8 circuit
Oxygen sensor (OS) heater or OS circuit
Oxygen sensor {(OS) or OS circuit

Idle speed stepper motor (ISSM) pot or ISSM
gircuit

Excessive air in inlet manifold

Warning light

Self-Diagnosis warning light

Basic setting not compieted

Mixture controt 2

Gear recognition signal

Camshaft timing control

Throttle pot senscr (TPS) or TPS circuit
Altitude adaptation

Secondary air valve

Electronic control module (ECM) ar ECM circuit
Carbon filter sclenoid valve {CFSV} or CFSV
circuit

Injector valve No. 4 or Injector valve circuit

ldle speed control vaive (ISCV) or ISCV circuit
Fuel pump relay or cir¢uit

Turbocharger boost pressure solenoid valve
{BPSV) or BPSV circuit

Secondary air pump

Exhaust gas recirculation (EGR) valve or EGR
circuit

Mass airflow (MAF) senscr or MAF circuit, signal
low

Mass airflow (MAF) sensor or MAF circuit, signal
high

Adr temperature sensor {(ATS) or ATS circuit,
signal low

Ajr temperature sensor {ATS) ar ATS circuit,
signal high

GCoolant temperature sensor (CTS) or CTS circuit
Coolant temperature sensor (CTS) or CTS circuit,
signal low

Coolant temperature sensor (CTS) or CTS circuit,
signal high

Throttle pot sensor {TPS) or TPS circuit

Throttle pot sensor {TPS) or TPS circuit, signal
implausible

Throttle pot sensor {TPS) or TPS circuit, signal
low

Throttle pot sensor {TPS) or TPS circuit, signal
high

Oxygen sensor {QS) or OS circuit

Oxygen sensor {0S5) or OF circuit

Oxygen sensor {05} or OS circuit, signal high

FCR

code
16518
16519
16534
16535
16536
16538
16554
16555
16556
16557
16558
16559
16684
16685
16686
16687
16688
16689
16690
16691
16692
16705
16706
16711

18716

16721
167856
16786
16885
16988
17509
17514
17540
17541
17609
17610
17611
17612
17613
17614
17615
17616
17621
17622
17623
17624
17625
17626
17627
17628
17733

17734
1773&
17736
17737
17738

17739

Description

Oxygen sensor (08) or OS circuit
Oxygen sensor {08} or OS circuit
Oxygen sensor (OS5} or OS circuit
Oxygen sensor {0S) or OF circuit
Oxygen sensor (35} or OS circuit, signal high
Oxygen sensor {OS} or OS circuit

Injector bank 1

Injector bank 1, fuel system too lean
Injector bank 1, fuel system too rich

Injector bank 2

Injector bank 2, fuel system too lean
Injector bank 2, fuel system too rich

Engine misfire

Cylinder No. 1 misfira
Cylinder No. 2 misfire
Cylinder No. 3 misfire
Cylinder No. 4 misfire
Cylinder No. 5 misfire
Cylinder No. 6 misfire
Cylinder No. 7 misfire
Cylinder No. 8 misfire

RPM sensor or circuit

RAPM sensor or circuit

Knock sensor (KS) 1 signal or
low

Knock sensor (KS) 2 signal or
low

KS circuit, signal

KS circuit, signal

Crank angle sensor {CAS) or CAS circuit

Exhaust gas
Exhaust gas

Vehicle speed sensor (VSS) or VS5 circuit
Electronic contrel module (ECM)
Oxygen sensor {05} or OS circuit
Oxygen sensor {OS) or OS circuit
Oxygen sensor {OS) or OS circuit
Oxygen sensor (S} or OS circuit
injector valve No. 1 or injector circuit
Injector valve Ne. 4 or injector circuit
Injector valve No. 3 or injector circuit
Injector valve No. 4 or injector circuit
Injector valve Ne. 5 or injector circuit
Injectar valve No. 6 or injector circuit
Injector vaive No. 7 or injector circuit
Injector valve No. 8 or injector circuit
Injecter valve No. 1 or injector circuit
Injector valve No. 2 or injector circuit
Injector vatve Ne. 3 or injector circuit
Injector valve No. 4 or injector circuit
Injector valve No. 5 or injector circuit
Injector valve No. 6 or injector circuit

Cylinder No. 7 misfire
Cylinder No. 8 misfire

Knock sensor (KS} control No
circuit

Knock sensor (K5} control No
circuit

Knock sensor (KS) control No
circuit

Knock sensor (KS) control No
circuit

Knock sensor (KS} control No
circuit

Knock sensor (KS} control No
circuit

Knock sansor (KS) control No
circuit

.1 cylinder or KS
. 2 cylinder or KS
. 3 cylinder or KS
. 4 cylinder or KS
. & gylinder or KS
. 6 cylinder or KS

. 7 cylinder or KS
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Flash
code

FCR
code
17740

- 17747

- 17749
- 17751
- 17753
- 17799
- 17800
- 17801
- 17802
- 17803
- 17808

- 17810
- 17815
- 17816

- 17817
- 17818

Description

Knock senser (KS) control No. 8 cylinder or KS
circuit

Crank angle senscr {CAS) and vehicle speed
sensor {VSS) signals transposed

Ignition cutput 1, short-gircuit to earth

Ignition output 2, short-circuit to earth

Ignition output 3, short-circuit to earth
Camshaft sensor (CMP) or CMP circuit
Camshaft sensor (CMP) or CMP circuit

Ignition output 1

Ignition output 2

Ignition output 3

Exhaust gas recirculation (EGR) valve or EGR
circuit

Exhaust gas recirculation {EGR) valve or EGR
circuit

Exhaust gas recirculation {EGR) valve or EGR
circuit, signal too smalt

Exhaust gas recirculation (EGR) vaive or EGR
circuit, signal too large

Carbon filter solenoid valve (CFSV) or CFSV circuit
Carbon filter solenoid valve (CFSV) or CFSV circuit

FCR

code
- 17908
- 17910
- 17912
- 17913
- 17914
- 17915
- 17916
- 17917
- 17918
- 17919

- 17920

- 17966
- 17978
- 18008
- 18010
- 18020

Description

Fuei pump relay or fuel pump circuit

Fuei purnp relay or fuel pump circuit

Intake systern

Idling switch, throttle switch (TS) or TS circuit
Idling switch, throttle switch (TS) or TS circuit
idle speed control valve {ISCV) or ISCV circuit
idle spead control valve (ISCV) or ISCV circuit
idle speed control valve (ISCV) or ISCV circuit
idle speed control valve (ISCV) or ISCV circuit
Inlet manifold changeover valve (IMCV) or IMCV
circuit

Inlet manifold changeover vaive (IMCV) or IMCV
circuit

Throttle drive

Electronic immobiliser

Voltage supply

Battery

Electronic control module (ECM) incorrectly
coded

*Note: Fault code number 2113 will always be present when the
ignition is switched on and the engine is stopped in systems that ubiise
a Hall senscr as the primary trigger.
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Index of vehicles
Model Engine code Year System
240 2 Ci cat B200F 1991 to 1993 Bosch LH2.4-Jetronic
240 2.3 cat B230F 1984 to 1991 Bosch LH2.4-Jetronic
240 2.3i cat B230F 1989 fo 1993 Bosch LH2.4-Jstronic
240 2.3i cat B230FD 1993 to 1984 Bosch L H2 4-Jatronic
400 1.7i SCHC B18ED-104 1986 to 1990 Fenix 1 or 3.2
400 1.71 SOHC cat B1BES-105 1986 to 1990 Fenix 1 or 3.2
400 1.7i SOHC 8V B18EP-115 1980 to 1994 Fenix 3B
400 1.71 SOHC 8V cat B18FP-115 1890 to 1995 Fenix 3B
400 1.8i SOHC cat B18U-103 1992 to 1997 Fenix 38F SPi
400 1.8i SCHC cat B18U-103 1996 10 1997 Fenix 3BF SPi
400 2.0i SOHC 8V cat B20F-118/118 1993 to 1996 Fenix 38 MPi
400 2.0i 3OHGC 8V cat B20F-208/209 1994 t¢ 1997 Fenix 3B MPi
440 1.6i SOHC BY Bi16F-109 1891 to 1997 Fenix 3B MPi
460 1.6i SOHC 8V B16F-109 1991 to 1997 Fenix 3B MPi
740 2.0 cat B200F 1990 {0 1992 Bosch LH2.4-Jetronic
740 2.3i 16¥ cat 8234F 1989 to 19%1 Bosch LH2.4-Jetronic
740 2.3 Turbo cat B230FT 1985 toc 1989 Bosch LH2.4-Jetranic
740 2.3 Turbo cat BZ230FT 1980 to 1992 Bosch LH2.4-Jetronic
760 2.3 Turbo cat B230FT 1985 to 1989 Bosch LH2 .4-Jetronic
760 2.3 Turbo cat B230FT 1990 te 1991 Bosch LH2.4-Jetronic
850 2.0 20¢ R52045 1892 to 1997 Bosch LH3.2-Jetronic
850 2.5i 20V B52545 1992 to 1987 Bosch LHA.2-Jetronic
850 2.0 20¥ Turbo B5204T 1994 {0 1997 Bosch Motronic M4.3 SEFI
850 T5 DOHC 20V B5234T 1994 ta 1997 Bosch Motronic M4.3 SEF|
850 T-5R B5234T-5 1994 to 1997 Bosch Motronic M4.3 SEFI
B50R B5234T-5 1994 {0 1997 Bosch Motronic M4.3 SEFI
850 2.01 10V SOHG B52025 1995 to 1997 Fenix 5.2 SEFI
850 2.5 10V SOHC B5252S 1993 to 1997 Fenix 5.2 SEF}
900 2.3i LPT Turbo B230FK 1995 to 1997 Bosch LH2 4-Jetronic
940 2 Oicat B200F 1990 to 1996 Bosch LH2.4-Jetronic
940 2.3i B230F 1992 10 1994 Bosch LK2.4-Jetronic
340 2.0i Turbo cat B200FT 1990 to 1996 Bosch L H2 4-Jetronic
Self-Diagnosis
module. Other Volvo vehicles are equipped and Fenix 38 or 5.2. Electronic fuel
1 Introduction with a separate electronic ignition system that  injection systems include Bosch LH2.4-

A number of Volvo vehicles are equipped
with an Engine Management System that
controls primary ignition, fuelling and idle
functions from within the same control

controls primary ignition, and an siectronic
injection system that contrels fuelling and idle
functions. All of these Volvo engine
management, ignition and fual systems are
aquipped with Self-Diagnosis, and are
capable of generating fault codes,

Engine management systems covered by
this Chapter inciude Bosch Motronic M4 .3,

Jetronic and LH3.2-Jetronic. Elsctronic
ignition systems with self-diagnosis include
Bosch EZ116-K and EZ129-K, and Bendix
Rex-1. Generally, a Volvo with Bosch
LH2.4-Jetronic will have Bosch EZ2116-K or
Bendix Bex-1 ignitien, while if LH3.2-
Jetronic injection is fitted, Bosch EZ2129-K
ignition will be found.



37.1 The SD unit is located in front of the

left-hand front suspension strut mounting
in the engine compartment

Volvo vehicles are provided with a self-
diagnostic unit (S0 unit) that contams an LED,
a4 test hutton, a test izad and s sockets for
fault code retneval Once the test lead 1s
connecled to the appropriate socket, a
numbiet of test modes can be mbated, which
include retrieving (ault codes, clearing fault
codes  and  testing vanous  engine
managemaent components. Where the vehicle
15 equipped with Bosch FZ7 K igniion and the
LH WJatronic fucl system the ignibion and Tuel
systems wilk generate laull codes separately,
these can be relneved by attaching the test
lead to the appropriate socket in the SO urit

Seff-Diagnosis {SD) function

Fach EGM (electrome conlrol madule) has a
self-test capakiity that continually examines
the signals from cortam engine sensors and
actuators, and then compares each signal to A
table of progruammed values. If the diagnostic

H29845

37.2 ECM and SD connector located

behind the right-hand side headlight in
front of the control unit box in the engine
compartment

A The control box contamns e wgrvbon,
fuel mpection and automatic
fransmssion ECMs

B 50

software determines that a fault s present, the
ECM stores one or more fault codes n the
ECM memory. Codes will not be stored about
componerts for which a code s not avalable
or for conditions not covered by the diagnostic
software

Limited operating strategy (LOS)

Vaolvo systems featured n this 1 Chapter
utihse LOS (a function that 1s common:y called
the "limp-home mode™. Onee cartan faults
have been identified inot all faults wil inmate
LOS), the ECM will implement LGOS and refer
to a programmed defaull value rather than the
sensor signal Ths enabiles the vehicle 1o be
safely driven to a workshop:garage fir repair
or tasting Once the fault has cleaed. the
ECM will revert to normal operation,

Adaptive or learning capability

Volve sysiems also uthse an @ daptive
function that will modify the basic
programmed  wvalues for most effective
operation during norraal runring, and asith due
regard to engine wear,

Self-Diagnosis warning light
Most Volve vehicles are cqupped with an

SD warning light located within the nstrument
panel.

2 Self-Diagnostic unit (SD
connector) location

Bosch EZ116-K ignition
and LH2.4-Jetronic

The S0 umt 15 located m front of the left-
hand front suspension strot mount ng (see
illustration 37.1).

Bosch EZ-129K ignition
and LH3.2-Jetronic

There may be two S0 umits htted to these
vehicles. SD unit "A" 13 used for engine
management fault code retheval [t located
behind the night-hand headhght in front of the
control unit box {see illustration 37.2).

‘ [ 125846

37.3 16-pin 5D connector (arrowed)
located above the gear selector on the
centre console

Bosch Motronic 4.3,
Fenix 3B and 5.2

Where two SE units are fitted, SCurt & s
used tor engmne managemeanrt fault code
retrieval It s localed behimc the - aht nasa
headhght in front ot the contro umt bos {refer
to illustration 37.2}.

Vehicles built atter 198905 are usaat, fiten
with a 18-pin OBD connector, located or toe
centre console betund a tnm panal anc abn.e
the gear/dnve selector [see illustration 37.3}

3 Bosch LH2.4-Jetronic -
testing without a fault code
reader (FCR)

Note 1: Dunng the course af coddan tesr
procedures, o s possible for aoditonal @@
codes to be generated. Care mus! be &
that any codes generated during tes! roging
do not mislead diagnosis Al codes g b
cleared once testing s complate

Note 2: Where apolicable. nse S50 umt A
the followng test modes wefer to ius
3/.6). Do not start the engine wiless ne ey’
routine derrands it

Test mode 1
{retrieving flash codes}

1 Connect the test lead 1o sockael 2 e e 50
uni! (see ilustration 37.4)
2 Swilch on the ignition, watheut startirg v e
engine.
3 Press the lest button Qe for i 3 secoras
4 Atter a4 pause ot 30 seconds e LED o
the S0 unit wall begin flasbmg to display easl
3-digit code as tollows

a) The three digrts are mchcatect i Rioe
senes of flashes.
The first senes of flashes mdicalos e
first dligpt, the secorid sere ;
ndeates the second dig L
senas of fashos mcicales the thid agnr
vreded @l throe Jignts fave been fushao
Lachl senas s rudicatod i 3 5 5
flashes, separated by 05 socond Dai
d) A Zh-second Datise S0pambes oarh

sernes of flasheos

b

[

.

Has84 7

37.4 Retreval of fuel injection codes
with the test lead connected to
socket number 2
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&) Code “142" is indicated by one 0.5-
second flash, followed by a 3.5-second
pause, four 0.5-second flashes, a further
3.5-second pause, and two 0.5-second
flashes.

5 Courit the number of flashes in sach series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

6 Each code is displayed once by the LED.

7 Retriave the next code by pressing the test
button once more for 1 to 3 seconds. After a
pause of 3.5 seconds, the code will be
displayed. All stored fault codes are
transmitted in sequential order. Note: {n early
versions of Bosch LH 2.4, only the last three
codes stored can be retrieved at one time.
Before other possible codes can be retrieved,
the reason for the first set of faults must be
repaired, and the fault codes cleared from
memory as described later. in Jater versions of
Bosch LH 2.4, this restriction is fifted, and af
stored codes can be retrieved at one time.

8 Repeat the procedure and continue
retrieving codes untit all codes have been
transmitted.

9 'f no codes are stored, the LED will flash
code “111".

10 Turn off the ignition to end test mode 1.

Test mode 2
{sensor inputs to the ECM)

11 Connect the test lead to socket 2 an the
8D wnit.

12 Switch on the ignition, without starting the
angine.

13 Press the test button twice to initiate test
mode 2. The correct method is as follows:

al Press the test bution for approximately 1
to 3 seconds.

b Pause for 1 to 2 seconds.

c) Press the test bution again for
approximately 1 to 3 seconds.

14 The LED will flash centinually at
approximately 6 flashes per second,
indicating that the SD unit is in test rmode 2.
15 Perform the sensor tests and observe the
behaviour of the LED as follows:

a) After each test routine, the LED will ftash
a confirmation code. If the LED doss not
display a confirmation code, this indicates
a faulty coriponent, connection or switch.

b} After displaying a confirmation cade, the
LED will return to flashing at
approximately 6 tirnes per second.

c) Repeat each test if required.

16 Open the throttle mid-way. The LED will
display confirmation code “332" to signify that
the idle switch has opened.

17 Fully open the thrattle. If the full-load
switch has closed, the LED will display
confirmation code “333".

18 Start the engine or, if it does not star,
crank the engine for 10 seconds and leave the
ignhition switched on. If the ECM receives a
satisfactory signal from the crank angle
sansor, tha LED will display confirmation code
*331™.

19 Ensure that the handbrake is firmly applied.
Move the automatic transmission gear selector
to the “D” position, and return to the “pP"
position. If the ECM receives a satisfactory
signal from the gear position switch, the LED
will display confirmation code 124",

20 Turn the air conditioning {(A/C) control
switch on. If the ECM receives a satisfactory
signal from the A/C switch, the LED will
display confirmation code “114". Ii the ECM
receives a satisfactory signal from the A/C
comprassor, the LED will also display
confirmabon code “134".

21 Tum off the ignition 10 end test mode 2.

Tesi mode 3
(activate selected acluators)

22 Connect the test lead to socket 2 on the
SD unit.
23 Switch on the ignition, without starting the
engine.

24 Press the test button threse times to initiate
test mode 3. The correct method is as follows:
al Press the fest button for approximately 1

lo 3 seconds.
b} Pause for 1 to 2 seconds.
c) Press the test button again for
approximately 1 to 3 seconds.
d Pause for 1 to 2 seconds.
e} Press the test butfon again for
approximatsly T to 3 seconds.
25 The ECM will automatically activate each
actuator on the actuator iist below, one after
the other. Listen for an audible sound, or
{where appropriate} touch the component to
determine whether it has been activated. The
LED will flash in time with the audible
operation of the actuator.
Warning: The injectors will
actuate during this test routine,
and there is a real danger of
fifling the cylinders with petrol.
For this reason, it would be wise to
disconnect the fuel pump supply (or
remove the fuel pump {fuse) befors
commencing the test. Turn off the ignition
at any time fo end test mode 3.
Actuator list
1) Cooling fan at haff-speed.
2} Cooling fan at full-speed.
3} Injector valves.
4) Idfe speed controf valve.
5) Carbon fifter sofenoid vatve.
6) Cold start vaive.
26 Turn off the ignition to end test mode 3.

4 Bosch EZ-116K and Bendix
Rex-1 ignition systems - testi
without a fault code reader (FCR)

Note 1: During the course of cerfain test
procedures, it is possible for additional fauit
codes te be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis. All codes must be
cleared once testing is complete.

H20848

37.5 Retrieval of ignition codes with the
test lead connected to socket number 6

Note 2: Do not start the engine unfess the test
routine demands it.

Test mode 1
{retrieving flash codes)

1 Connect the test lead to socket 6 on the 8D
unit {see illustration 37.5}).

2 Switch on the ignition, without starting the
angine.

3 Press the test button once, for 1 1o 3 seconds.
4 After a pause of 3.5 seconds, the LED on
the SO unit will begin flashing to display each
3-digit code as follows:

a) The three digits are indicated by three
series of flashes.

b) The first series of flashes indicates the
first diigit, the second serjes of flashes
indicates the second digif, and the third
senes of flashes indicates the third digit,
until afl three digits have besn flashed.

¢} Each series is indicated by 0.5-second
Rashes, separated by 0.5-secornd pauses.

d) A 3.5-second pause separates each
serfes of flashes.

e} Code “142" is indicated by one 0.5-second
flash, folfowed by a 3.5-second pause, four
0.8-second flashes, a further 3.5-second
pause, and two 0.5-second flashes.

5 Count the number of flashes in each senes,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

6 Each cods is displayed once by the LED.

7 Ratrieve the next code by pressing the test
button once more for 1 to 3 seconds. After a
pause of 3.5 seconds, the code will be
displayed. All stored fault codes are
transmitied in seqguential order. Note: In EZ7-
116K systems, only the fast five codes stored
can be retrieved at one time. Before other
possible codes can be retrisved, fhe reason
for the first set of faufts must be repaired, and
the fault codes cleared from memory as
described later.

8 Repeat the procedure and continue
retrieving codes until all codes have been
transmitted.

9 If no codes are stored, the LED will flash
code “1117,

10 Turn off the ignition to end diagnostic test
mode 1.

37
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Test mode 2
(sensor inputs to the ECM)

11 Connect the test lead to socket 6 on the
S0 unit.

12 Switch on the ignition, without starting the
engine.

13 Press the test button twice 1o initiate test
mode 2. The correct method 15 as follows:

a) Press the test butfon for approximately 7
fo 3 seconds.

b) Pause for 1 to 2 seconds.

¢l Press the test button again for
approximatety 7 to 3 seconds.

14 The LED will flash continually at
approximately 6 flashes per second,
indicating that the SD unit is in test mode 2.
15 Perform tha sensor tests, and abserve the
behawviour of the LED as follows:

a) After each test routine, the LED will flash
a confirmation code. If the LED does not
display a confirmation code, this indicates
a faulty component, connection or switch.

b) After displaying a confirmation cods, the
LED will return to flashing at
approximately 6 bmes per second.

c) Repeat each test if required.

16 Fully open the throttle. If the full-load
switch has closed, the LED will display
confirmation code “334". Release the throttle.
17 Start the engine ot, if it does not start,
crank the engine for 10 seconds and leave the
ignition switched on. If the ECM receives a
satisfactory signal from the crank angle
sensor, the LED will display confirmation code
“141",

18 Stop the engine.

19 If the test needs to be repeated, switch on
the tgnition and repeat the procedure from
paragraph 13.

5 Bosch LH3.2-Jetronic -
testing without a fault code
reader (FCR)

Note 1: During the course of certarn test
procedures, it is possible for adantional fault
codes to be generated. Care must be taken
that any codes generated during fest routines
do not miisfead diagnosis. Al codes must be
cleared once testing is complete.

Note 2: Do not start the engine unfess the test
rouhne requires i,

Test mode 1
(retrieving flash codes}

1 Cornect the test lead to socket 2 on the SD
unit {see lustration 37.6).
2 Switch on the ignition, without starting the
engine.
3 Fress the test button once for 1 to 3
seconds.
4 After a pause of 3.5 seconds, the LED on
the SO unit will begin flashing to display each
3-dignt code as follows:

al The three digits are indicated by three

sories of flashes.

b) The first serfes of flashes indicates the
first digit, the second series of flashes
fndicates the second digit, and the third
series of flashes indicates the third digit,
untif aif three digits have been flashed.

c) Each series is indicated by 0.5-second
flashes, separated by (L.5-second pauses.

d) A 3.5-second pause separates each
series of flashes.

e) Code "142" s indicated by one 0.5-second
flash, folfowed by a 3.5-second pause, four
0.5-second flashes, & further 3.5-second
pause, and two 0.5-second fashes.

5 Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

6§ Each code 1s displayed once by the LED.

T Retrieve the next code by pressing the test
button once mare for 1 to 3 seconds. After a
pause of 35 seconds. the code wili be
displayed. Al stored fault codes are
transmitted in sequential order Note: In
Bosch LH 3.2 systems, only the last five codes
stored can be retrieved at one time. Before
other possible codes can be retreved, the
reason for the first set of faults must be
repaired, and the fault codes cleared from
memory as described later.

B8 Repeat the procedure and continue
retrieving codes until all codes have been
transmitted.

9 If no codes are stored, the LED will flash
code “1117.

10 Turn off the ignition to end test mode 1.

Test mode 2
{(sensor inputs to the ECM)

11 Connect the test lead to socket 2 on the
SD unit.
12 Switch on the ignition, without starting the
engine.
13 Press the test button twice to intiate test
mode 2. The correct method is as follows:
a) Press the test bufton for approximately 1
to 3 seconds.
b) Pause for 1 to 2 seconds.
¢} Press the test button agam for
approximately 1 to 3 seconds.

. Fi iR .

37.6 Where twin SD units are provided,

use SD unit “A” for fault code retrieval.

The test lead (arrowed) is connected to

socket number 2 for retrieval of fuel
injaction codes

14 The LED will flash continually at
approximately 6 flashes per sscond.
indlicating that the SD unit is in test mode 2.
15 Perform the sensor tests, and obsearve the
behaviour of the LED as follows:

a) After each test routine. the LED wilt fiash
a confirmation code. Iif the LED does not
display a confirmation code, this indicates
a faufty component, connection or switch.

by After displaying a confirmation code, the
LED wiff return to flasting at
approximately 6 times per second.

¢} Repeat each lest if required.

16 Open the throttle mic-way. The LED will
display confirmation code “332" to signify that
the idle switch has opened.

17 Fully open the throttle. If the full-ioad
switch has closed, the LED will display
confirmation code "333".

18 Start the engine or, if it does not start,
crank the engine for 10 seconds and leave the
ignition switched on. it the ECM receives a
satisfactory signal from the crank angle
sensor, the LED will display confirmation code
“331"

19 Ensure that the handbrake is firmly
applied. Move the automatic transmission
gear selector to the “D" position, and return to
the “P" position. If the ECM receives a
satisfactory signal from the gear position
switch, the LED will display confirmation code
124",

20 Turn the ar conditiorung {A/C) controt
switch on. If the ECM receives a satistactory
signal from the A/C switch, the LED wifi
display confirmation code “114". If the ECM
receives a satisfactory signat from the A/C
compressor, the LED will also display
canfirmation code “134".

21 Turn off the ignition to end test mode 2.

Test mode 3
{activate selected actuators)

22 Connect the test lead to socket 2 on the
SD unit.
23 Switch on the ignition, without starting the
egngine.

24 Press the test button three imes to initiate
test mode 3. The correct method s as follows:
a) Press the test butfon for approximatety 1

to 3 seconds.
b) Pause for 1 to 2 seconds.
¢) Press the test button again for
approximately 1 to 3 seconds.
d} Pause for 1 to 2 seconds.
e Press the test button agann for
approximately 1 to 3 seconds.
25 The ECM will automatically activate the
injectors and the |dle speed control valve, one
after the other with several seconds pause
between each actuator. Listen for an audible
sound or touch the component to determing
whether it has been activated. The LED will
flash 10 time with the audible operation of the
actuator.
Warning: The injectors will
actuate for 5 or 10 seconds
during this test routine, and
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there is a real danger of filling the cylinders
with petrol. For this reason, it would be
wise to disconnect the fual pump supply
for remove the fuel pump fuse) before
commencing the test. Tum off the ignition
at any time to end test mode 3.

26 The test sequence is repeated twice
before the procedure ends automatically.

27 Turn off the ignition ta end test mode 3.

6 Bosch EZ-129K ignition
system - testing without a
fault code reader (FCR)

Note 1: During the course of certamn test
procedures, it is possible for adgitional fauft
codes to be generated. Care must be taken
that any codes generated during test routines
do not misfead diagnosis Afl codes must be
cleared once testing is complete.

Note 2: Do not starf the engine unfess the test
routineg demands it.

Test mode 1
(retrieving flash codes)

1 Connect the test lead to socket 6 on the SD
unit.
2 Switch on the ignition, without starting the
engine.
3 Press the test button once for 1 to 3 seconds.
4 After a pause of 3.5 seconds, the LED on
the SO unit will begin flashing to display each
3-digit code as follows:
a) The three digits are indicated by three
series of flashes.
b} The first senes of flashes ingicates the
first cigit, the second series of flashes
wndicates the second digit, and the third
series of flashes indicates the third digit,
untit all three digits have been flashed.
¢} Each senes 1s indicated by 0.5-second
Rashes, separated by 0.5-second pauses.
d) A 3.5-second pause separates each
serfes of flashes.
&} Code “142" 15 ndicated by one 0.5-second
flash, followed by a 3.5-second pauss, four
0 5-second flashes, a further 3.5-second
pause, and two 0.5-second flashes.
5 Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at tha end of the Chapter
to determine the meaning of the fault code.
6 Each code is displayed once by the LED.
7 Retrieve the next code by pressing the test
button once more for 1 to 3 seconds. After a
pauvse of 3.5 seconds, the code will be
displayed. All stored fault codes are
transmitted in sequential order. Note: /n £EZ2-
129K systems, only the fast five codes sfored
can be retreved af one time. Before other
possible codes can be retrieved, the reason
for the first set of faults must be repaired, and
the fault codes cleared from memory as
described fater.
8 Repeat the procedure and centinue
retrieving codes untii all codes have been
transmitted.

9 If no codes are stored. the LED will flash
code “1117,
10 Turn off the ignition to end test mede 1.

Test mode 2
{sensor inputs to the ECM)

11 Connect the test lead to socket 6 on the
SD unit.

12 Switch on the ignition, without starhing the
engine.

13 Press the test button twice to initiate test
mode 2. The correct method is as follows:

a} Press the test button for approximately 1
fo 3 seconds.

b} Pause for 1 to 2 seconds.

c} Press the test button again for
approximatefy T to 3 seconds.

14 The LED will flash continually at
approximately 6 flashes per second,
indicating that the SO unit 1s in test mode 2.
15 Perform the sensor tests, and cbserve the
behaviour of the LED as follows:

a) After each test routine, the L ED will flash
a confirmation code. if the LED does not
display a confirmation code, this indicafes
a faufty component, connection or switch.

b After displaying a confirmation code, the
LED wilf return to flashing at
approximately 6 times per second.

¢} Repeal each test if required.

16 Fully open the throttle. if the full-load
switch has closed, the LED will disptay
confirmation code “344”.

17 Push the vehicle for approximately one
metre to produce a signal from the vehicle
speed sensor. If the ECM receives a
satisfactory signal from the vehwcle speed
sensor, the LED will display confirmation code
“343".

18 Start the engine or, if it does not start,
crank the engine for 10 seconds and leave the
ignition switched on, If the ECM receives a
satisfactory signal from the cylinder
identification sensor, the LED will display
confirmation code “342,

19 After code 342 is extinguished, the LED
will display confirmation code 141 to signify
that the ECM has received a satisfactory
signal from the crank angle sensor.

20 Turn off the ignition to end test mode 2.

Test mode 3
{activate selected actuators)

21 Connect the test lead to socket 6 on the
SD unit.
22 Switch on the ignition, without turning on
the engine.
23 Press the test button three times to initiate
test mode 3. The correct method is as follows:
at Press the test button for approximately 1
to 3 seconds.

b} Pause for 1 to 2 seconds.

¢} Press the test button again for
approximately 1 to 3 seconds.

d) Fause for 1 to 2 seconds.

e} Press the test button again for
approximately 1 to 3 seconds.

24 The ECM will automatically activate each

actuator on the appropriate actuator lst
below, one after the other Listen for an
audible scund or {where appropriate) touch
the component to determine whether it has
been activated. The LED will flash in time with
the audible operation of the actuator.

Actuator list for vehicles before
chassis number 30700

1) Coofing fan at half-speed.

2} Cooling fan at full-speed.

3} Variable induction sensor valve.

4} Rev counter (generating engine speeds of
up to 1500 rpm)

Actuator list for vehicles after chassis
number 30700

1} Varfable inducthion sensor vatve.

2} Coohlng fan af half-speed.

3) Exhaust gas reguiator

4) Rev counter ([generating engine speeds of

up to 1500 rpmy.

25 The test sequence is repeated twice
hefore the procedure ends automatically.
28 Turn off the ignition to end test mode 3

7 Fenix 3B - festing without a
fault code reader (FCR)

Mote 1: During the course of certamn test
procedures, it 1s possible for additional fault
codes to be generated. Care must be taken
that any codes generated during tesf routines
do not mislead diagnosis Aff codes must be
cleared once testing is complete.

Note 2: Do not start the engine unless the test
routine dermands it.

Test mode 1
fretrieving flash codes)

1 Connect the test lead to socket 2 on the S0
unit.

2 Switch on the ignition, without starting the
engine.

3 Press the test button once for 1 to 3 seconds.
4 After a pause of 3.5 seconds, the LED on
the SD unit will begin flashing to dispiay sach
3-digit code as follows:

a) The three digits are ingicated by three
series of flashes.

b} The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit and the third
senes of flashes indicates the third digit
untif all three digits have been flashed.

¢} Each serfes is indicated by 0.5-second
flashes, separated by 0.5-second pauses

d) A 3.5-second pause separates each
sernes of flashes.

e) Code “142" is indicated by one 0.5-second
flash, foffowed by a 3.5-second pause, four
0 5-second flashes, a further 3.5-second
pause, and two O 5-second flashes.

5 Count the number of flashes in each senes,
and record each code as it 1s transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.
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& Each code is disptayed once by the LED.

7 Retrieve the next code by pressing the test
button once more for 1 to 3 seconds. After a
pause of 3.5 seconds, the code will be
displayed. All stored fault codes are
transmitted in sequential order. Note: in early
versions of Fenix 38, only the last three codes
stored can be retrieved at one time. Before
any other possible codes can be retrieved, the
reason for the first set of faults must be
repaired, and the fault codes cleared from
memory as described later. In later versions of
Ferix 3B, this restriction is lifted, and all stored
codes can be retrieved at one fime.

8 Repeat the procedure and continue
retrieving codes until all codes have been
transmitted.

8 If no codes are stored, the LED will flash
code “1117.

10 Turn off the ignition to end test mode 1.

Test mode 2
{sensor inpuis to the ECM)

Note: On models with the B18L engine, test
mode 2 must always be sefected if the throttle
cable has been removed and refitted.

11 Connect the test lead to socket 2 on the
SO unit.

12 Switch on the ignition, without starting the
angine.

13 Press the fest button twice to initiate test
mode 2. The comrect method is as follows:

a) Press the test button for approximately T
to 3 seconds.

h) Pause for 1 to 2 seconds.

c) Press the lest button again for
approximately 1 to 3 seconds.

14 The LED will flash continually at
approximately 6 flashes per second,
indicating that the S0 unit is in test mode 2.
15 Perform the sensor tests, and observe the
behaviour of the LED as follows:

a} After each test routing, the LED will fash
a confirmation code. If the LED does not
display a confirmation code, this indicates
a faulty component, connection or switch.

b) After dispiaying a confirmation code, the
LED will return to flashing at
approximately 6 times per second.

c) Repeat each test if required.

16 Start the engine or, if it does not start,
crank the engine for 10 seconds and leave the
ignition switched on. If the ECM receives a
satisfactory signal from the crank angle
sanscr, the LED will display confirrmation code
1417,

17 Ensure that the handbrake is firmly
applied. Move the automatic transmission
gear selector to the “D” position, and return to
the “P* position, If the ECM receives a
satisfactory signal from the gear position
switch, the LED will display confirmation code
“124".

18 Turn the ar conditioning {A/C) control
switch on. If the ECM receives a satisfactory
signal from the A/C switch, the LED will
display confirmation code “114",

19 Turn off the ignition to end test mode 2.

Test mode 3
{activate selected actuators)

20 Connect the test lead to socket 2 on the
SD unit.
21 Switch on the igniticn, without starting the
angine.

22 Press the test button three times to initiate
test rode 3. The correct method is as follows:
a} Press the test button for approximately 1

to 3 seconds.
b} Pause for 1 to 2 seconds.
¢} Press the test button again for
approximately 1 to 3 seconds,
d) Pause for 1 to 2 seconds.
g} Press the test button again for
approximately 1 to 3 seconds,
23 The ECM will automatically activate each
actuator on the actuator list below, one after
the other, with several seconds' pause
between each actuator. Listen for an audible
sound ot {where appropriate} touch the
component to determine whether 1t has been
activated. The LED will flash in time with the
audible operation of the actuator.
Warning: The injectors will
actuate for 5§ or 10 seconds
during this test routine, and
there is a real danger of filling
the cylinders with petrol. For this reason, it
would be wise to disconnect the fuef pump
supply {or remove the fuel pump fuse}
before commencing the test. Tum off the
ignition at any time to end test mode 3.

Actuator list

1) Injectors.

2) Idie speed regulating valve.

3} EVAP valve.

4) Air conditioning ciutch.

§) Main rofay.

8) Auxifiary relay.

7) Water purmp.
24 The test sequence is repeated twice
before the procedure ends avtornatically.
25 Turn off the ignition to end test mode 3.

8 Fenix 5.2 - testing without a
fault code reader (FCR)

Note 1: During the course of certain test
procedures, it is possible for additionat fault
codes to be generated. Care must be taken
that any codes generated during test routines
do not mislead diagnosis. All codes must be
cleared once testing is complete.

Note 2: Do riot start the engine unless the test
routine demands if,

Tast mode 1
(retrieving flash codes)

1 Connect the test lead to socket 2 of the SD
unit.

2 Switch on the ignition, without starting the
angine,

3 Press the test button once for 1 to 3 seconds.
4 After a pause of 3.5 seconds, the LED on
the SD wnit will begin flashing to display each

3-digit code as follows:

a) The three digits are indicated by three
series of flashes.

b The first serfes of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and the third
series of flashes indicates the third digit,
untif alf three digits have been flashed.

c} Each series is indicated by 0.5-second
flashes, separated by 0.5-second pauses.

d) A 3.5-second pause separates each
series of flashes.

g Code “142" fs indicated by one 0.5-second
flash, folfowed by a 3.5-second pause, four
0.5-second flashes, a further 3.5-second
pause, and two 0.5-second flashes.

5 Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code.

6 Each code is displayed once by the LED.

7 Retrieve the next code by pressing the test
button once more for 1 to 3 seconds. After a
pause of 3.5 seconds, the code will be
displayed. All stored fault codes are
transmitted in sequential order. Note: in early
versions of Fenix 5.2, only the last three codes
stored can be retrieved at one time. Before
other possible codes can be retrieved, the
reason for the first set of faults must be
repaired, and the fauft codes cleared from
memory as described fater. In later versions of
Fenix 5.2, this restriction is lifted, and afl
stored codes can be retrieved at one time.

8 Repeat the procedure and continue retrieving
codes until all codes have been transmitted.

9 If no codes are stored, the LED will flash
code “111%.

10 Turn off the ignition to end test mode 1.

Test mode 2
fsensor inputs to the ECM)

11 Connect the test lead to socket 2 on the
SD unit.

12 Switch on the ignition, without starting the
engine.

13 Press the test button twice to initiate test
mode 2. The correct methed is as follows:

a) Press the test button for approximately 1
to 3 seconds.

b) Pause for 1 to 2 seconds.

c) Press the test button again for
approxirmately 1 to 3 seconds.

14 The LED will flash continually at
approximately 8 flashes per second,
indicating that the SO unit is in test mode 2.
15 Perform the sensor tests, and observe the
behaviour of the LED as follows:

a} After each test routine, the LED will flash
a confirmation code. if the LED does not
dispfay a confirmation code, this indicates
& faully component, connection or switch.

b) After displaying a confirmation code, the
LED will retumn to flash at approximately 6
times per second.

¢} Repeat each test if required.

16 Fully open the throttle. The LED will
display confirmation code “333" to signify that
the throttle has moved to the fullHoad position,
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17 Release the throttle. The LED will display
confirmation code “332” to signify that the
throttle position senser has moved to the idle
position.

18 Start the engine, allow it to idle and
ensure that the handbrake is firmly applied.

19 Move the automatic transmission gear
selector to the “D" position. and return to the
“P* position. If the ECM receives a satisfactory
signal from the gear positien switch, the LED
wili display confirmation code “124".

20 Turn the ar conditioning {(A/C) control
switch on. If the ECM receives a satisfactory
signal from the A/C switch, the LED will
display confirmation code “114”.

21 Turn off the ignition to end test mode 2.

Test mode 3
fautomatic actuator test)

22 Connect the test lsad to socket 2 on the
SO unit.
23 Swich on the ignition, without starting the
engine.

24 Press the test button three times to initiate
test mode 3. The correct method is as follows:
a) Press the test button for approximately 1

fo 3 seconds.
b} Pause for 1 to 2 seconds.
c) Press the fest button again for

approximately 1 to 3 seconds.
d) Pause for 1 to 2 seconds.
e} Press the test button agai for
approximatefy 1 to 3 seconds.
25 The ECM will automatically activate each
actuater on the actuator list below, ohe after
the other, with several seconds’ pause
betwsan each actuator. Listen for an audible
sound or (where appropriate) touch the
component to determine whether it has been
activated. The LED will flash in time with the
audible operation of the actuator.
Warning: The injectors will
actuate for 5 or 10 seconds
during this test routine, and
there is a real danger of filling
the cylinders with petrol. For this reason, it
wolld be wise to disconnect the fuel pump
supply (or remove the fuel pump fusej
before commencing the test. Turn off the
ignition at any time to end test mode 3.
Actuator list.
1} EGR solencid vaive.
2} Airinjection pump.
3} Vanable intake manifold sofenoid valve.
4)  Engine cooling fan (at low speed}.
5] Engine cooling fan (at high speed).
&) injector valve No. 1.
7} Injector vaive Wo.2.
8} Injector valve No.3.
9 Injector valve No 4.
10} iryector valve No 5.
11) A conditioning pump.
12} Main injection relay.
13} Fuel pump refay.
14} ECM box cooling fan.
26 The test sequence is repeated twice
before the procedure ends automatically.
27 Turn off the ignition to end test mode 3.

Test mode 4
{manual actuator test)

28 Connect the test lead to socket 2 on the
SD unit.
29 Switch on the ignitien, without starting the
engine.

30 Press the test button four times to initiate
Test Mode 4. The correct method is as follows:
a}l Press the test button far approximately 1

to 3 seconds.

b) Pause for 1 fo 2 seconds.

¢) Press the test bution again for
approximately 1 to 3 seconds.

d) Pause for 1 to 2 seconds.

e} Press the fest button again for
approximately 1 to 3 seconds.

f) Pause for 1 to 2 seconds.

@) Press the test butlon again for
approximately 1 to 3 seconds.

31 The LED will illuminate, and wait for input
of a 3-digit code.

32 Select a component from the actuator list
below, and enter the associated 3-digit code
as follows:

a} Press the test button the same number of
times as corresponds to the first digit of
the 3-digit code for the selected
component. The LED will extinguish as
the first code is entered. After a few
seconds the LED will iftuminate again,
ready for the sacond digit.

bj Press the test button the same number of
times as corresponds to the second digit
of the 3-digit code. The LED wilf
extinguish as the second code is entered.
After a few seconds the LED will
ifluminate again, ready for the third digit.

¢} PFress the test button the same number of
tirnes as corresponds to the third digit of
the 3-digit code. The LED will then
extinguish as the third code is enterad.

33 For example, test the idle speed control
valve {actuator code 223). Press the test
button twice, and wait until the LED
extinguishes and then illuminates. Press the
test button twice again, and wait until the LED
extinguishes and illuminates. Press the test

button three times, and the idle speed control
or {where appropriate) touch the valve to
determine whether it has been activated. The
operation of the valve.
Warning: If testing the injectors,
A actuate for 5 or 10 seconds
during this test routine, and
with petrol. For this reason, it would be
wise to disconnect the fuel pump supply
conunencing an injector test. Tum off the
ignition at any time to end test mode 4.
115 Injector vaive No.1.
125 Imjector vafve No.2.

valve will actuate. Listen for an audible sound

LED will flash in time with the audible

bear in mind that they will sach

there is a real danger of filling the cylinders

{or remove the fuel pump fuse) before
Codes and actuators
135 Injector valve No.3.

145
185
222
223
235

Injector valve No.4.

injector valve No.5.

Main injection relay

Idie speed controf valve

EGR sofenoid valve
342 Air conditioning pump
343 Fusl pump relay
442 Air injection purmnp
514 Engine cooling fan {at low speed)
515 Engine cooling fan f{at high speed)
523 ECM box cooling fan

34 Tumn off the ignition to end test made 4.

8 Motronic 4.3 - testing without
a fault code reader (FCR)

Note 1: During the course of certain test
procedures, it is passible for additional fauft
codes to be generated. Care must be taken
that any codes generated during test routines
do not mistead diagnosis. All codes must be
cleared once testing is complete.

Note 2: Do not start the engine unless the test
routine demands it.

Test mode 1
{retrieving fault codes)

1 Connect the test lead to socket 2 of the SD
unit.

2 Switch on the ignition, without starting the
engine.

3 Press the test button once for 1 to 3 seconds.
4 After a pause of 3.5 seconds, the LED on
the S0 unit will begin flashing to display each
3-digit code as follows:

a) The three digits are indicated by three
series of flashes.

h) The first series of flashes indicates the
first digit, the second series of flashes
indicates the second digit, and the third
serfes of flashes indicates the third digit,
untif all three digits have been flashed.

¢} Each series is indicated by 0.5-second
flashes, separated by (.5-second pauses.

d} A 3.5-second pause separates each
sefies of flashes.

e Code “142" is indicated by one 0.5-second
flash, folfowed by a 3.5-second pause, four
0.5-second flashes, a further 3.5-sacond
pause, and two 0.5-second flashes.

§ Count the number of flashes in each series,
and record each code as it is transmitted.
Refer to the tables at the end of the Chapter
to determine the meaning of the fault code,

& Each code is displayed once by the LED.

7 Retrieve the next code by pressing the test
button once more for 1 to 3 seconds. After a
pause of 3.5 seconds, the code will be
displayed. All stored fault codes are transmitted
in sequential order. Note: Depending on the
version of Motronic 4.3, only the last eighteen or
twenty-efght codes stored can be refrieved at
one time. Before other possible codes can be
retrieved, the reason for the first set of faulls
must be repaired, and the faulf codes clearsd
from memory as described later.

=1



37+8 Volvo

8 Repeat the procedure and continue
retrieving codes until all codes have been
transmitted.

9 If no codes are stored, the LED will ftash
code “1117.

10 Tum off the ignition to end test mode 1.

Test mode 2
{sensor Inputs to the ECM)

11 Connect the test lead to socket 2 on the
5D unit.

12 Switch on the ignition, without starting the
engine.

13 Press the test button twice to initiate test
mode 2. The correct method is as follows:

a) Press the test button for approximately 1
to 3 ssconds.

b) Pause for 1 to 2 seconds.

c) Press the test button again for
approximately 1 to 3 secands,

14 The LED will flash continually at
approximately 6 flashes per second,
indicating that the SD unit is in test mode 2.
15 Perform the sensoer tests, and observe tha
behaviour of the LED as foliows:

a) After each test routine, the LED will flash
a confirmation coge. If the LED does not
display a confirmation code, this indicates
a faulty component, conneclion or switch.

b) After displaying a confirmation code, the
LED wilf return to flashing at
approximately 6 tirmaes per second.

©) Repeat each test if required.

18 Fully open the throttle. The LED will
display confirmation code “333" 1o signify that
the throttle has moved to the full-load position.
17 Releasa the throttle. The LED will display
confirmation code "3327 to signify that the
throttle pasition sensor has moved to the idle
position.

18 Start the engine, allow it to idle and
ensure that the handbrake is firmly applied.

19 Move the automatic transmission gear
selector to the “D" position, and return to the
“P" position, if the ECM receives a satisfactory
signal from the gear position switch, the LED
will display confirmation code “124".

20 Allow the engine to continue idling. Turn
the air conditioning (A4/C) control switch on.

21 If the ECM receives a satisfactory signal
from the A/C switch, the LED will display
confirmation cade “114", The air conditioning
compressor will then be actuated, and the
LED will display confirmation code “134".

22 Tum off the ignition to end test mods 2.

Test mode 3
{actuator test}

23 Connect the test lead to socket 2 on the
SD unit.
24 Switch on the ignition, without starting the
ehgine.

25 Press the test button three times te initiate
test mode 3. The correct method is as follows:
a) Prass the test button for approximately 1

to 3 seconds.
b} Pause for 1 to 2 seconds.
¢) Press the test button again for

" approximately 1 to 3 seconds.

d} Pause for 1 to 2 seconds.
e} Prass the test bulton again for
approximatsly 1 to 3 seconds.
26 The ECM will automatically activate each
actuator on the actuator list below, one after
the other, with several seconds’ pause
between each actuater. Listen for an audible
scund of (where appropriate) touch the
component to determine whether it has been
activatad. The LED will flash in time with the
audible opsration of the actuator.
Warning: The injectors will
actuate for 5 or 10 seconds
during this test routine, and
there is a real danger of filling
the cylinders with petrof. For this reason, it
would be wise to disconnect the fuel pump
supply (or remove the fuel pump fusa)
before commencing the test. Turn off the
ignition at any time to end test mode 3.
Actuator list
1) Engine cooling fan (at low speed).
2) Engine cooling fan {at high speed).
3) Infector valves.
4) Idie speed control vaive.
5)  Air conditioning pump,
Models up to 1994:
6} Air conditioning cormpressor.
1895-on models:
7} EGR vaive.
8) Air pump.
9)  Air conditioning comprassor.
10) RPM signal (1500 rpm).
27 The test sequence is repeated twice
before the procedure ends automatically.
28 Turn off the ignition to end test mode 3.

40 Clesiring fault codes without
“afeultcode feader (FCR)

1 Connect the test iead to the relevant sockst
for the systerm under test.

2 Switch on the ignition, without starting the
angine,

3 Retrieve all flash codes from the ECM by
the methods described above. Note: The
ECM rmemory can be cleared only when all the
codes have been displayed at least once, and
the first displayed code has been repeated.

4 After all the codes have been displayed,
press the test button for at ieast 5 seconds
and then reiease it.

8§ Wait for the LED to illuminate (after a pause
of betwasn 3 and 10 seconds).

6 Press the test button a second time for at
least 5 seconds.

7 The LED should extinguish, and the fault
codes should have been cleared from ECM
memory.

8 Repeat the fault code retrieval procedure.
Press the test button once for 1 to 3 seconds,
and the LED should display code "111°,
indicating that there are no faults in the ECM
memory.

Note: During the course of certain test
proceduwres, it is possible for additional fault
codes to be generated. Care must he faken
that any codes generated during test routines
do not mislead diagnosis.

All Volvo models

1 Connect an FCR to the SD unit. Use the FCR
for the following purposes, in strict compliance
with the FCR manufacturer's instructions:

&) Retrieving fault codes.

by Clearing fault codes.

c) Testing sensor inputs.

d) Testing actuators (automatically).

g) Testing actuators fmanualfy)
Note: Not aff test modes are available on aff
systems fitted to Volvo vehucles.
2 Codes must always be cieared after
component testing, or after repairs involving
the removal or replacement of an engine
managemsnt system componeant.

12 Guide to test procedures

1 Use an FCR to interrogate the ECM for fault
codes, or gather codes manually using the
methods praviously described in this Chapter,

Codes stored

2 If one or more fault codes are gathered,
rafer to the fault cade tables at the end of this
Chapter to determine their meaning.

3 i several codes are gathered, look for a
common factor such as a defective earth
return or supply.

4 Refer to the component test procedures in
Chapter 4, where you will find a means of
testing the majority of components and
circuits found in the modern EMS.

& Once the fault has been repaired, clear the
codes and run the engine under various
conditions to determine If the problem has
cleared.

6 Check the ECM for fault codes once more.
Repeat the above procedures where codes
are still being stored.

7 Refer to Chapter 3 for more infermation on
how ta effectively test the EMS.

No codes stored

8 Where a running problem is expetienced,
but no codes are stored, the fault is outside of
the parameters designed into the SD system.
Refer to Chapter 3 for more information on
how to effectively test the engine management
system.

8 if the problem peoints to a specific
componsnt, rafer 1o the test procedures in
Chapter 4, where you will find a means of
testing the majority of cemponents and circuits
found in the modern EMS.




Volvo 379

Fault code tables

Fenix 3B, Fenix 5.2, Bosch Motronic 4.3, and
Bosch LH3.2-Jetranic

Flash/  Description

FCR code

111 No faults found in the ECM. Procsed with normal
diagnostic methods

112 Electronic control medule (ECM)

113 Injector or injector circuit

113 Oxygen sensor (OS) or OS circuit (alternative code)

115 Injector No, 1 or injector circuit (850 models)

121 Mass airflow {MAF) sensor signal or MAF sensor circuit

122 Air temperature sensor (ATS) or ATS circuit

123 Coolant temperature sensor (CTS} or CTS circuit

125 Injector No. 2 or injector circuit (850 models)

131 RPM sensor signal or RPM sensor circuit

132 Battery voltage tco low/high

133 Coolant temperature sensor (CTS) or CTS circuit

135 Injector No. 3 or injector circuit (850 models}

143 Knock sensar {KS) ar KS circuit

144 Load signal absent or faulty

145 Injector No. 4 or injector circuit {850 models)

152 Air pump vaive signal or circuit

154 Leak in exhaust gas recirculation (EGR} system (Fenix 5.2)

155 Injector No. 5 or injector circuit (850 modals)

21 CO pot or CO pot circuit

212 Omygen sensor (0S) signal or {O8) circuit

214 RPM sensor signal or RPM sensor circuit

221 Oxygen sensor (OS) control or OS circuit

222 Relay coil

223 Idie speed control valve ISCW) or ISCV circuit

225 Air conditioning (A/C) pressure sensor or circuit

231 Gxygen sensor {O8) contrat or OS circuit, mixture rich

232 Oxygen sensor (OS} contrel or OS circuit, mixture rich at
idle

233 Long-term idle air

235 Exhaust gas recirculation (EGR) signal or EGR circuit

241 Exhaust gas recirculation (EGR} system How fault or EGR
circuit {Fenix 5.2)

243 Throttle pot sensor (TPS) or TPS circuit

244 Knock sensor (KS) or KS circuit

3N Vehicle speed sensor (VSS) signal or ¥5S circuit

313 Carbon filter solenoid valve (CFSV) or CFSV circuit

314 Camshaft position sensor (CMP) signal or CMP circuit

323 Warning light

324 Auxiliary water pump {relay} or circuit

342 Air conditioning (A/C) relay

343 Fuel pump relay or fuel pump circuit

411 Threttle valve sensor or circuit

Flash/  Description
FCR code

412
413

432
432
433
442
511

512
513
514
515
521
523
524
535

Full throttle signal or circuit

Exhaust gas recirculation {EGR]} temperature sensor or
EGH circuit {Fenix 5.2)

Electronic control maduie (ECM)

Temperature over 85°C

Rear knock sensor (KS) signal or KS circuit

Air pump relay signal or circuit

Oxygen sensor (OS) control or OS circuit, mixture weak at
idle

Oxygen senser control or OS circuit, at weak running limit
Temperature over 30°C

Engine cooling fan

Engine cooling fan

Oxygen sensor (O5) or OS circuit

Electronic control module (ECM)

Transmission torgue centrol

Turbo regulation {Fehix 5.2]

Bosch LH2.4-Jetranic
Flash/  Description

FCR code

111 Nao faults found in the ECM. Praceed with normal
diagnostic methods

12 Elactronic control module {(ECM) fauit

113 Short-term fuel mixture too weak

121 Manifold absolute pressure (MAP) sensor, signal absent ar
fauity

123 Coolant temperature sensor (CTS), signal absent or faulty

132 Battery voltage too low ar too high

133 idle adjustment or short-circuit of throttle switch

212 Oxygen sensor (GS) signal absent or faulty or OS circuit

213 Full throttle adjustment, or shorted throttle switch or circuit

221 Long-term fuel mixture too weak

223 ldle speed controi valva (ISCV) signal absent or faulty or
ISCV circuit

231 Long-term fuel mixture too rich

232 Long-term fusl mixture too waak

233 Idle speed control vaive {ISCV) closed, check for air laak

311 Vehicle speed sensor {VSS) signal absent or V85 circuit

312 No signal from knock-related enrichment

3 Mass alrflow {(MAF) sensor or MAF sensor circuit

322 Mass airflow (MAF} sensor or MAF sensor circuit

344 Exhaust gas temperature controller or cirguit

411 Throttle pot sensor (TPS) signal absent or TPS c¢ircuit

511 Loeng-term fuel mixture too rich

512 Short-term fuel mixture too rich





