SUZUKI
ET S/ NV =/

EY =7xrr==

SUPPLEMENTARY SERVICE MANUAL
FOR IMMOBILIZER CONTROL SYSTEM

USE THIS SUPPLEMENTARY SERVICE
MANUAL WITH MANUALS MENTIONED
IN FOREWORD OF THIS MANUAL

SUZUKI

Caring for Customers
99501-60G10-02E
(%)




IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and NOTE
have special meanings. Pay special attention
to the messages highlighted by these signal
words.

WARNING:
Indicates a potential hazard that could re-
sult in death or injury.

CAUTION:
Indicates a potential hazard that could re-
sult in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:

This service manual is intended for autho-
rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechan-
ics or mechanics without the proper tools
and equipment may not be able to proper-
ly perform the services described in this
manual. Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

e Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On-Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative. Ei-
ther of these two conditions may result
in severe injury.

o If the air bag system and another ve-
hicle system both need repair, Suzuki
recommends that the air bag system be
repaired first, to help avoid unintended
air bag deployment.

e Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
componenrs or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.

¢ If the vehicle will be exposed to temper-
atures over 93°C, 200°F {for example,
during a paint baking process), remove
the air bag system components (air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.
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IMMOBILIZER CONTROL SYSTEM 8A-1

SECTION 8A ES

IMMOBILIZER CONTROL SYSTEM

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

¢ Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK" position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION ................ 8A- 3 DTC81 ECM/ICM Code Not Matched
lgnitionKey ......................... 8A- 4 (ECMSide) .....ooiiiiiiiiiiinn 8A-20
Coil Antenna ...........ccoouvvnun... 8A- 4 DTC84 ECM/ICM Code Not
Immobilizer Control Module {ICM) & Registered .......... ...ttt 8A-20
Engine Control Module (ECM) ....... 8A- 5 DTC22 Ignition Switch Circuit
On-board Diagnostic System Open/Short .............ccivviinnn. 8A-21
(Self-diagnosis function) ............ 8A- 6 DTC23 No ECMV/ICM Code Transmitted
Fail-Safe Function .................... 8A- 7 from ECM or Data Link Connector
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Precautions in Diagnosing DTC83 No ECM/ICM Code Transmitted
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Diagnostic Trouble Code Table ... 8A-13 Module (ECM) . vveeeeeeenennn 8A-24
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DTC11 TP Code {Transponder Code) .
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GENERAL DESCRIPTION

The immobilizer control system designed to prevent vehicle burglar consists of following compo-
nents.

® Engine control module (ECM)

® Immobilizer control module (ICM)

® |gnition key (with built-in transponder)

¢ Coil antenna

Operation of this system is as follows.

@ Each ignition key has its own code {Transponder (TP) code) stored in memory, When the ignition
switch is turned ON, ICM tries to read the TP code through the coil antenna installed to the steering
lock assembly.

@ ICM compares the TP code read in @ and that registered in ICM and checks if they match.

@ When itis confirmed that two TP codes match each other as described above, ICM and ECM check
if ECM/ICM codes registered in them respectively match.

@ Only when it is confirmed that ECM/ICM codes match, the engine starts running. If TP codes in Step
@ or ECM/ICM codes in Step ® do not match, ECM will stop operation of the injector and the ignitor

(i.e., ignition of spark plug).
60G00-8A-3-1S

Ignition key

=D @

Transponder

ECM
{TP code)

£A-0010

1. Coil antenna

2. Immobilizer Control
Module
{ICM)

3 3. Engine Controf Module

(ECM}
4. Ignition key
8A-0020

60G00-8A-3-35
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AS5| AB| A7| AB| A9|A1(

SA-0040

Terminal arrangement of immobilizer control
module coupler {Viewed from harness side)

to Data link
connector

4-1

BA-0030

WIRE WIRE COLOR
SYMBOL SY Series SVB20 SE416/5Z416
@ R B/R B/R
® Gr BI Bl
© R/B BIB BI/B
@ B/W VY B/W
v BW VY
@ R/B BI/B BI/B
@ BW B/W B/W
® B B B
@ YiB VW Y
Q@ Y/B VW VIW
® PIR B BI
0] /B! R R
@ PiG Sb Sb
@ B B B
1. Coil antenna
2. Immaobilizer control module (ICM)
3. Engine controi module (ECM)
4. immobilizer diagnostic coupler
4-1. Diagnostic output terminal
4-2, Ground terminal

@t

@w N ;

Malfunction indicator lamp
[*CHECK ENGINE” light)
Main refay

Ignition switch

Fuse

Main fuse

60G10-8A-4-15

1. Ignition key with built-in
transponder

—

§A-0050

60G00-8A-4-45

1. Coil antenna

8AD0E0

60G00-8A-4-55

Ignition key
The ignition key for the immobilizer control system has a
built-in transponder. Each transponder in the key has an
each transmitting code (Transponder code}. The code will
transmitted from the key via the coil antenna to ICM when
the ignition switch is turned ON.

Coil antenna
The coil antenna is installed to the steering lock assembly.
As it is energized by ICM, it transmits the transponder (TP)
code of the ignition key to ICM.
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SY Series

=
-
1 \ 1. ICM
BA-0070
SE416/SV620/52416

BA-0080

60G10-8A-56-15
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1. Speedometer
2A-0090

eNormal Hligh [ ____________ = TIME {sec)

Low ===

Ignition switch ON

eAbnormal 19" _ — TIME {sec}
Low -

Y .

i

0.5 BA-D10D

60G00-8A-5-55

IMMOBILIZER CONTROL MODULE (ICM) & ENGINE CON-
TROL MODULE (ECM)

ICM:

ICM is installed to the underside of the instrument panel at
the driver’'s seat side.

As main functions, ICM checks matching not only between
the TP Code transmitted from the ignition key and that reg-
istered in ICM (Up to 4 different TP codes can be registered.)
but also between the ECM/ICM code transmitted from ECM
and that registered in ICM. In addition, it has an on-board
diagnostic system (self-diagnosis function) which is de-
scribed in the next section.

ECM:

As main functions, ECM not only checks matching of ECM/
ICM codes but also has an on-board diagnostic system
(self-diagnosis function) as described in the next section.
Forinstallation position of ECM, refer to “Electronic Fuel In-
jection System” section in Service Manual for the vehicle
being serviced.

On-board diagnostic system (Self-diagnosis function)

ICM & ECM diagnose troubles which may occur in the area
including the following parts when the ignition switch is
ON. They indicate the diagnosis result by using following
items in the manner as described below.

ECM:eECM/ICM code ICM: eTransponder code

- ®Data link connector (TP code)
wire ¢Coil antenna
oECM oECM/ICM code
sData link connector wire
¢|CM

elgnition signal



8A-6 IMMOBILIZER CONTROL SYSTEM

1) With the diagnosis switch terminal not grounded, the
ignition switch turned ON (butthe engine at stop) and re-
gardless of the condition of the electronic fuel injection
system, ECM indicates whether a trouble has occurred in
the immobilizer control system or not by causing the
malfunction indicator lamp {“CHECK ENGINE" light) to
flash or turn ON. If itis ON, it means that no trouble ex-
ists in the immobilizer control system currently and if it
is flashing, it means that either ECM or ICM has detected
some trouble in the immobilizer control system.

NOTE:

As soon as the ignition switch is turned ON, ECM and ICM
diagnose if a trouble has occurred in the immobilizer con-
trol system. While the diagnosis is being made, the mal-
function indicator lamp (“CHECK ENGINE” light) stays ON
and if the diagnosis result is “abnormal”, it immediately
changes to flashing but if the result is “normal”, it remains
ON. Diagnosis takes about 3 seconds at maximum.

2) With the ignition switch turned ON and the diagnostic
switch terminal grounded, ECM outputs the result (Diag-
nostic trouble code) of diagnosing above area of the im-
mobilizer control system and the result {Diagnostic
trouble code) of the electronic fuel injection system by
flashing the malfunction indicator lamp (“CHECK EN-
GINE” light) as listed below. (For positions of the diag-
nostic switch terminal and the ground terminat, refer to
“Electronic Fuel Injection System” Section in Service
Manual of the vehicle being serviced.

detect a trouble

detect a trouble

Immobilizer Electronic Fuel Malfunction indicator lamp
control system | Injection system| (“CHECK ENGINE” light}
ECM doesn’t ECM doesn’t Normal code {DTC 12} is in-

dicated.

ECM doesn’t
detect a trouble

ECM detects a
trouble

Fault code for electronic fuel
injection system s indi-
cated.

ECM detects a
trouble.

ECM doesn’t
detect a trouble.

Fault code for immobilizer
control system is indicated.

ECM detects a
trouble.

ECM detects a
trouble.

Fault code of both electronic
fuel injection system and im-
mobilizer control system are

indicated alternately.

60G0O0-8A-6-15

3) With the ignition switch turned ON, ICM outputs the re-
sult (Diagnostic trouble code) of diagnosing the above
area through the diagnostic output terminal of the im-
mobilizer diagnostic coupler. This can be read by check-
ing deflection of the voltmeter indicator as it deflects
when the positive probe and the negative probe of the
voltmeter are connected to the diagnostic output termi-
nal and the ground terminal respectively.

[ ]

C—-)VG-)

& y

1. Immohilizer diagnostic coupler

SA-0110

60G00-8A-6-55
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60G00-8A-7-15

NOTE:
When a trouble exists in the immobilizer control system

(when ICM or ECM detects a diagnostic trouble code
(DTC)}, ECM wiill stop operation of the injector and the igni-
tor (i.e., ignition of spark plug}.
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60G00-8A-8-15

60G00-8A-8-25

DIAGNOSIS

ECM and ICM have on-board diagnostic system {a system
self-diagnosis function) as described previously.
Investigate where the trouble is by referring to “DIAGNOS-
TIC FLOW CHART” and “DIAGNOSTIC TROUBLE CODE
TABLE” on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES
[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE
CODE]

ECM

e Before identifying diagnostic trouble code indicated by
malfunction indicator lamp (“CHECK ENGINE” light),
don’t disconnect couplers from ECM, battery cable from
battery, ECM ground wire harness from engine.

Such disconnection will clear trouble codes for electronic
fuel injection system stored in memory of ECM.

e |f abnormality or malfunction lies in two or more areas,
malfunction indicator lamp (“CHECK ENGINE" light) in-
dicates applicable codes three times each.

And flashing of these codes is repeated as long as diag-
nosis terminal is grounded and ignition switch is held at
ON position.

¢ When ECM detects a trouble in both electronic fuel injec-
tion system and immobilizer control system, malfunction
indicator lamp (“CHECK ENGINE" light)} indicates trouble
codes of both systems alternately while the ignition
switch is turned ON and the diagnosis terminal is
grounded.

¢ Take a note of diagnostic trouble code indicated first.

ICM

® Take a note of diagnostic trouble code indicated first.
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60G10-8A-9-18

8A-0120

60G00-8A-9-45

[INTERMITTENT TROUBLES]
® There are cases where output of diagnostic output termi-
nal and/or malfunction indicator lamp (“CHECK ENGINE”

light) indicate a diagnostic trouble code representing a

trouble which occurred only temporarily and has gone.

In such case, it may occur that good parts are replaced

unnecessarily. To prevent such accident, be sure to follow

instructions given below when checking by using “Diag-
nostic Flow Chart”.

* When trouble can be identified, itis not an intermittent
one:

Check coil antenna, ignition key, wires and each con-
nection and if they are all in good condition, substitute
a known-good ECM and recheck.

* When trouble can not be identified but output of diag-
nostic output terminal and/or malfunction indicator
lamp (“CHECK ENGINE" light) indicate a trouble code:
Diagnhose trouble by using that code No. and if ignition
key, coil antenna, wires and each connection are all in
good condition, turn OFF ignition switch and then ON.

Then check what malfunction indicator lamp (“CHECIK EN-
GINE"” light) and/or output of diagnostic output terminal in-
dicate.

Only when they indicate trouble code again, substitute a
known-good ECM or ICM and check again.

If they indicate not trouble code but normal code, it means
that an intermittent trouble did occur and has gone. In this
case, check wires and connections carefully again.

[NOTES ON SYSTEM CIRCUIT INSPECTION]

® |ntermittent troubles
Most intermittent problems are caused by faulty electri-
cal connections or wiring.

— Poor mating of coupler halves, or terminals not fully
seated in coupler body (backed out).

— Improperly formed or damaged terminals. All coupler
terminals in problem circuit should be carefully re-
formed to increase contact tension.

- Poor terminal to wire connection.

e When there is a question “Are couplers connected prop-
erly?” in FLOW CHART, check male half of terminal for
bend and female half for excessive opening, terminal for
poor locking {looseness), corrosion, dust, etc.
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60G10-8A-10-18

BA-0130 BA-0140

60G00-8A-10-28

8A-0150

60G00-8A-10-35

2

1. Coupler

2. Probe

3. Where male
terminal fits 2A-0160

60GO0-8A-10-45

ga-M70

60G00-8A-10-55

o Never connect any tester (voltmeter, ohmmeter, or what-

ever) to ECM when its coupler is disconnected. Attempt-
ing to do it may cause damage to ECM.

® Never connect an ohmmeter to ECM with its coupler con-

nected to it. Attempting to do it may cause damage to
ECM and sensors.

e Be sure to use a voltmeter with high impedance (MQ/V

minimum) or a digital type voltmeter. Any other voltme-
ter should not be used because accurate measurements
are not obtained.

¢ When disconnecting and connecting coupler, make sure

to turn ignition switch OFF, or ECM or iCM may get dam-
aged.

® When connecting a probe of ohmmeter, voltmeter, etc. to

coupler terminal, be sure to connect it from wire harness
side of coupler.

When connecting meter probe from terminal side of cou-
pler because it can‘t be connected from harness side, use
extra care not to bend male terminal of coupler or force
its female terminal open for connection.

In case of such coupler as shown at the left, connect
probe as shown to avoid opening female terminal. Never
connect probe where male terminal is supposed to fit.

Before measuring voltage at each terminal, check to
make sure that battery voltage is 11V or higher. Such ter-
minal voltage check at low battery voltage will [ead to er-
roneous diagnosis.
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1. 1ICM
2. Coupler
3. Body ground  ga-0180

60G00-8A-11-18

60G00-8A-11-25

® When checking voitage at each terminal of the coupler

which is connected to ECM or ICM, be sure to connect
negative probe to body ground as shown. Any other way
is prohibited even by accident.

Applying probes of voltmeter improperly may cause the
sensor, ECM or ICM to be shorted and damaged.

[Precaution after replacing ECM or ICM]
® When ECM was replaced, including when replaced be-

cause rechecking by using a known-good ECM was nec-
essary during trouble diagnosis, the ECM/ICM code must
be registered in ECM and ICM by performing procedure
described in “Procedure after ECM Replacement” Sec-
tion. Ifitis not registered, the engine would not start and
accurate trouble diagnosis would not be assured.

When ICM was replaced, including when replaced be-
cause rechecking by using a known-good ICM was neces-
sary during trouble diagnosis, the TP code and ECM/ICM
code must be registered in ICM and ECM/ICM code in
ECM by performing procedure described in “Procedure
after ICM Replacement” Section. If they are not regis-
tered, the engine would not start and accurate trouble
diagnosis would not be assured.
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DIAGNOSTIC FLOW CHART

START

[}

Y

1.Check that switch terminal is not
grounded by service wire, For posi-
tions of diagnosis switch terminal and
ground terminal, refer to “Electronic
Fuel Injection System” Section in Ser-
vice Manual of vehicle being serviced.

2.Prepare al! transponder built-in igni-
tion keys used for vehicle being serv-
iced and check that the number of
those keys is 4 or less.

3. Using each ignition key, check mal-
function indicator lamp {“CHECK EN-
GINE” light) while ignition switch is ON
{but without starting engine) and re-
peat the same check with other keys.
Is there any key which makes malfunc-
tion indicator lamp (“CHECK ENGINE”
light) flash?

7

=
J!

<}

8A-0050

1. Ignition key with built-in

transponder

/

CHECK
ENGINE

In speedometer

NO (Remains ON)

Using service wire, ground diag-
nosis switch terminal for Electron-
ic Fuel Injection System. ({For
positions of diagnostic switch ter-
minal and ground terminal, refer
to “Electronic Fuel Injection Sys-
tem” Section in Service Manual
for vehicle being serviced.)

Does malfunction indicatoer lamp
{“CHECK ENGINE" light) flash?

NO  |YES
END

y YES (Flashes)

NO {Remains OFF)

Y Y

1. Using one of ignition keys which made
malfunction indicator lamp {“CHECK
ENGINE" light} flash, connect positive
probe of analog type voltmeter to diag-
nostic output terminal of immobilizer
diagnostic coupler and negative probe
to ground of immobilizer diagnostic
coupler with ignition switch turned ON.

2.1s it possible to read diagnostic trouble
code {DTC) by checking deflection of
voltmeter indicator? (Refer to “DIAG-
NOSTIC TROUBLE CODE TABLE"” sec-
tion)

Proceed to "DIAGNOSTIC FLOW
CHART" in "Electronic Fuel Injec-
tion System” section in Service
Manual for vehicle being serviced.

NO

YES

Y

Does deflection of voltmeter indicate

= Proceed to chart A-1.

normal code?

NO

YES

Check and repair according to flow
chart corresponding to that code

No.
!

y YES i

1. Using service wire, ground diagnosis switch terminal for Elec-
tronic Fuel Injection System. (For positions of diagnostic switch
terminal and ground terminai, refer to “Electronic Fuel Injection
System” section in Service Manual for the vehicle being sev-

iced.)

Then read diagnostic trouble code (DTC) for immobilizer control
system from flashing of malfunction indicator ilamp (“CHECK

ENGINE" light).

2. Check and repair according to flow chart corresponding to that

code No.

3. After repair, make sure that diagnostic trouble code(s) for immo-
bilizer control system is {are) notindicated with diagnosis switch

terminal grounded and ignition switch turned ON.

4. Remove service wire and reinstall cap.

1. After repair, connect positive
probe of analeg type voltmeter
to diagnostic output terminal of
immobilizer diagnostic coupler
and negative probe to ground of
immaobilizer diagnostic coupler
with ignition switch turned ON.

2.Using all ignition keys, check
that “normal” diagnostictrouble
code is indicated. Is there an
ignition key not indicating nor-
mal code?

NO

Y

Does malfunction indicator lamp
{(“CHECK ENGINE” light) flash at
ignition switch ON?

END

60G10-8A-12-15

y NO
END

YES
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DIAGNOSTIC TROUBLE CODE TABLE

Immobilizer Control Module (ICM) side

EXAMPLE :e COIL ANTENNA FAILURE (CODE NO. 13)

8A.0210

L CODE No.13 | le CODE No.13 J le CODE No.13 J
I 3 | [ 3 I 3 |
High I ‘ l ‘ l I
Voltmeter Indicator L [ [ I ‘ l
ow
e——oh———shk b ———] b—— R ee———
¢ NORMAL 1.5* 20 LH—'—'Os 3.0 30 TIME (SEC}
Voltmeter Indicator High I l I ‘ | l .- BA0150
Low
bbbl
0.5 TIME (SEC):. 270200
DIAGNOSTIC TROUBLE COD
CTR E DIAGNQOSTIC AREA DIAGNOSIS
NO. VOLTMETER INDICATION
N | This code appears when none of the
- J |_| |_| I_ orma other codes are identified.

11 I | |
840220
31 ] H I_, . l I BA0230

Transponder code {TP code)

ICM

8A.0240

Coil antenna or ignition key
with built-in transponder

12 _I_H_
_LI_L_

BA-0250

21 ECM/ICM code

— SA-0260

22

ol T
]
|

L] —J |— 2A0270

Ignition switch circuit

Serial data link wire

2z | | T somo

Diagnose trouble according to “DIAG-
NOSTIC FLOW CHART” corresponding
to each code No.

Engine Control module (ECM) side

To learn hovy to read diagnostic trouble code {DTC) from flashing of malfunction indicator lamp
("“CHECK ENGINE” light), refer to “Electronic Fuel Injection System” Section in Service Manual for ve-

hicle being serviced.

BAQ290

DIAGNOSTIC TROUBLE CODE
NO. MALFUNCTION  INDICATOR lamp DIAGNOSTIC AREA DIAGNQOSIS
("CHECK ENGINE” light) INDICATION
This code appears when it is confirmed
that none of other trouble codes is set
12 | I l Normal

for immobilizer control system or elec-
tronic fuel injection system.

8A-0300
s | JUTUUUUIL_TUL

SA-0M0

ECM/ICM code

ECM

8A-0320

Serial data link wire

s | JUUUUIUUL_fUT

BA-0330

Diagnose trouble according to “DIAG-
NOSTIC FLOW CHART” ¢orresponding
to each code No.

60G00-8A-1315
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A-1 CODE (DTC) IS NOT OUTPUTTED FROM DIAGNOSTIC OUTPUT TERMINAL OF IMMOBILIZER

DIAGNOSTIC COUPLER

a8\

A3

AR 1A

& e

84-0350

l 2, engine room

§A-0340

1. Main fuse
2. Main relay
3. ICM
4. Immobilizer diagnostic
coupler
4-1, Diagnostic output terminal
4-2. Ground terminal

60G00-8A-14-18

Check voltage between A3 termi-
nal and body ground with ignition
switch turned ON.

Is it 10-14V7?

NO

YES

\

1. Connect voltmeter between Ab
terminal and body ground.

2.Does voltmeter indicator de-
flect?

NO

“()" wire open.

YES

Y

1.Connect voltmeter between
diagnostic output terminal of
immobilizer diagnostic coupler
and body ground.

2.ls it possible to read DTC by
checking deflection of voitmeter
indicator?

NO

YES

Y

“(n) " wire of ground terminal for
immobilizer diaghostic coupler
open.

60G10-8A-14-35

e Poor A3, Ab or A7 connection.

¢ “ (1) " wire of A7 terminal open.

® “ () " wire between A5 terminal
and diagnostic output terminal
of immobilizer diagnostic cou-
pler short.

If wire and connections are OK,

substitute a known-good ICM and

recheck.

NOTE:

After replacing with a known-

good ICM, register ECM/ICM code

in ECM and TP code and ECM/ICM

code in ICM by performing proce-

dure described in “Procedure af-

ter ICM Replacement” section.

“ @ " wire between A5 terminal
and diagnostic output terminal of
immobilizer diagnostic coupler
open.




IMMOBILIZER CONTROL SYSTEM 8A-15

DTC11 TP CODE (TRANSPONDER CODE) NOT MATCHED
DESCRIPTION:

e DTC11

ICM checks if TP code transmitted from ignition key and that registered in ICM match when ignition
switch is ON. If they do not, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 ca rtridge for immobilizer con-
trol system and TECH 1A kit) and performing following steps.

NOTE:

For operation procedure of TECH1, refer to TECH1 operator’s manual.

1. Using TECH1, execute “ENT, TP CODE” command in SELECT MODE menu.

2. Turn ignition switch OFF, then turn it ON and check that DTC11 is not set.

60G00-8A-15-18



8A-16 IMMOEBILIZER CONTROL SYSTEM

DTC31 TP CODE (TRANSPONDER CODE) NOT REGISTERED
DESCRIPTION:

e DTC31
ICM checks if TP code transmitted from ignition key and that registered in ICM match when ignition
switch is ON. If there is no TP code registered in ICM, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 cartridge for immobilizer con-

trol system and TECH 1A kit} and performing following steps.

NOTE:

For operation procedure of TECH1, refer to TECH1 operator’s manual.

1. Prepare all ignition keys with built-in transponder to be registered. Up to 4 ignition keys can be reg-
istered for vehicle.

2. Using TECH1, execute “ENT. TP CODE" command in SELECT MODE menu.

Turn ignition switch OFF, then turn it ON and check that DTC31 is not set.

4. Repeat Step 2 as many times as the number of transponder built-in ignition keys not registered yet.

w

60G00-8A-16-15



IMMOBILIZER CONTROL SYSTEM 8A-17

DTC12 FAULT IN IMMOBILIZER CONTROL MODULE (ICM)

DESCRIPTION:

This DTC is set when an internal fault is detected in ICM.

INSPECTION:

1)Ignition switch “OFF”.
2) Disconnect connectors from ICM.
3}Check for proper connection to
1ICM at all terminals.
Are they in good condition?

YES

Y

Substitute a known-good ICM and
recheck.

NOTE:

After replacing with a known-good
ICM, register ECM/ICM code in ECM
and TP code and ECM/ICM code in
ICM by performing procedure de-
scribed in “Procedure after ICM Re-
placement” section.

NO

Repair or replace

B0GO0-BA-17-18




8A-18 IMMOBILIZER CONTROL SYSTEM

DTC13 NO TP (TRANSPONDER) CODE TRANSMITTED OR COIL ANTENNA OPENED/SHORTED

é L 2
@ T > toECM 3 \
1
e e o
U ® he
. ' x
PO My
rﬁ__l I0)
1. Main fuse
i ; 2. Main relay
3. ICM
8A-0360 4. Coil antenna

60G00-8A-18-18

DESCRIPTION:

ICM energizes the coil antenna when the ignition switch is ON and reads TP code from the ignition key.
When ICM cannot read TP code from the ignition key even when the coil antenna is energized, this DTC
is set.

INSPECTION:

NO

Y

Replace ignition key with built-in

transponder and follow “DIAG-
(G ;% NOSTIC FLOW CHART"” again.
Ignition key with built-in
transponder 8A-0050

NO

Does ignition key being used
have built-in transponder?

YES

Y

1. Disconnect coil antenna cou-
pler with ignition switch
turned OFF.

2.1s there continuity between
coil antenna coupler terminais
A and B?

Coil antenna open

\

8A-0370

1. Coil antenna
coupler

YES

1
Measure resistance between
terminals of coil antenna cou-
pler and body ground.

Is it « {infinity) 2 ?

= Coil antenna shorted to ground

YES

£A-0380
1. Coil antenna
coupler

| J

1. With coil antenna coupler dis-
connected, disconnect ICM
coupler.

2. Measure resistance between
coil antenna terminals of ICM
coupler.

}s it oo (infinity) Q ?

» (k)" wire shorted to “(D) "wire

/s N 2

840390
YES
1. ICM coupler

To be continued
60G00-8A-18-2S



IMMOBILIZER CONTROL SYSTEM 8A-19

continued

Measure resistance between
terminal A1 of ICM coupler and
body ground.

Is it o (infinity) Q ?

“ () " wire shorted to ground

YES

) 1. ICM coupler BABA00

Measure resistance between
terminal A2 of ICM coupler and
body ground.

Is it o {infinity} Q ?

YES

= “(D " wire shorted to ground

Y SA-0410

1. Connect coil antenna coupler.
2.Isthere continuity between ICM
coupler terminals A1 and A2?

YES

Y

®“® " or“(D" wire open
® Poor coil antenna-to-coupler

Y g
® Poor A1l or A2 connection. 1. ICM coupler 8A03%0
1. If connections are OK, connect NO -
ICM coupler and substitute a = Faulty coil antenna
known-good coil antenna.
2.1s DTC 13 also indicated with
ignition switch turned ON?

YES

L
Is DTC 13 still indicated even NO

when another ignition key (with
built-in transponder} for that ve-

Y

Faulty ignition key

hicle used?
YES
Y
Substitute a known-good ICM and
recheck.
NOTE:

After replacing with a known-
good ICM, register ECM/ICM code
in ECM and TP code and ECM/ICM
code in ICM by performing proce-
dure described in “Procedure after
ICM Replacement” section.

60G00-5A-19-15



8A-20 IMMOBILIZER CONTROL SYSTEM

DTC21 ECM/ICM CODE NOT MATCHED (ICM SIDE)
DTC81 ECM/ICM CODE NOT MATCHED (ECM SIDE)
DTC84 ECM/ICM CODE NOT REGISTERED

DESCRIPTION:

e DTC21
ICM checks if ECM/ICM code transmitted from ECM and that registered in ICM match when ignition
switch is ON. If they do not, this DTC is set.

¢ DTC81
ECM checks if ECM/ICM code transmitted from ICM and that registered in ECM match when ignition
switch is ON. If they do not, this DTC is set.

e DTC84
ECM checks if code transmitted from ICM and that registered in ECM match when ignition switch
is ON. If there is no ECM/ICM code registered in ECM, this DTC is set.

INSPECTION:

Using TECH1 {TECH1 cartridge for immobilizer control system and TECH1A kit), execute “RECORD
ECM/ICM” command in SELECT MODE menu.

NOTE:

For operation procedure of TECH1, refer to TECH1 operator’s manual.

60G00-8A-20-1S



IMMOBILIZER CONTROL SYSTEM 8A-21

DTC22 IGNITION SWITCH CIRCUIT OPEN/SHORT

A4

1. Main fuse
2. Ignition switch
3. ICM

8A0420

60G00-8A-21-15
DESCRIPTION:

ICM monitors ignition signal when the ignition swit(_:h is ON. This DTC is set when no ignition signal
input is detected by ICM.

INSPECTION:
Check voltage between ICM cou-
pler terminal A4 and body
ground with ignition switch
turned ON.
Is it 10-14V7?
. SA-0180
YES Ad 1. 1CM
nr
NO
\i ¥

Poor A4 terminal connection. “(g) " wire open or short

If connection is OK, substitute a
known-good ICM and recheck,
NOTE:

After replacing with a know-good
ICM, register ECM/ICM code in
ECM and TP code and ECM/ICM
code in ICM by performing proce-
dure described in “Procedure af-
ter ICM Replacement” section.

60G00-8A-21-28



8A-22 IMMOBILIZER CONTROL SYSTEM

DTC23 NO ECM/ICM CODE TRANSMITTED FROM ECM OR DATA LINK CONNECTOR WIRE

OPENED/SHORTED
DTC83 NO ECM/ICM CODE TRANSMITTED FROM ICM OR DATA LINK CONNECTOR WIRE
OPENED/SHORTED
1 2
£ /
® @ [
rs & )
a q
® o i
= 10 ABS control module {if equipped with ABS)
® o
————————= to SDM {if equipped with AIRBAG)
@ 1.1EM
to data link connector 2. ECM
840430
60G00-8A-22-18
DESCRIPTION

When the ignition switch is ON, ICM requests ECM and ECM requests ICM to transmit ECM/ICM code.
If ECM/ICM code is not transmitted from ECM or ICM, ICM sets DTC23 and ECM sets DTCS83.



IMMOBILIZER CONTROL SYSTEM 8A-23

INSPECTION:

Check voltage between ICM cou-
pler terminal A8 and body
ground with ignition switch
turned ON.
Is it 4-5V?

NO

) 4

“{D" or “(1)” wire short

YES

Y

1. Disconnect ECM coupler with
ignition switch turned OFF.
2.1s there continuity between
ICM coupler terminal A8 and
Datalink connector terminal of
ECM coupler? (For positions
of Data link connector terminal
of ECM coupler, referto “Elec-
tronic Fuel Injection System”
section in Service Manual of
vehicle being serviced.)

YES

Connect to Data link connector terminal
of ECM coupler disconnected

BA-0450

1. ICM coupler disconnected

NO

f

D" or “(1)" wire between ICM and
ECM open

Y
Poor A8 connection {ICM) or Poor
Data link connector terminal con-
nection (ECM). If connections are

OK, substitute a known-good ECM

or ICM and recheck.

NOTE :

e After replacing with a known-
good ECM, register ECM/ICM
code in ECM by performing pro-
cedure described in “Procedure
after ECM Replacement” section.

e After replacing with a known-
good ICM, register ECM/ICM
code in ECM and TP code and
ECM/ICM code in ICM by per-
forming procedure described in
“Procedure after ICM Replace-
ment” section.

60G00-8A-23-15



8A-24 IMMOBILIZER CONTROL SYSTEM

DTC82 FAULT IN ENGINE CONTROL MODULE {ECM)
DESCRIPTION:
This DTC is set when an internal fault is detected in ECM.

INSPECTION:

1}Ignition switch “OFF".
2)Disconnect connectors from ECM.
3)Check for proper connection to
ECM at all terminals.
Are they in good condition?

YES NG
Y y
Substitute a known-good ECM and Repair or replace
recheck. :
NOTE:

After replacing with a known-good
ECM/ICM, register ECM/ICM code in
ECM by performing procedure de-
scribed in “Procedure after ECM Re-
placement” section.

60G0O0-8A-24-18



IMMOBILIZER CONTROL SYSTEM 8A-25

60G00-8A-25-15

INSPECTION OF ECM, ICM AND ITS CIRCUIT

ECM, ICM and its circuit can be checked at ECM wiring cou-
plers and ICM wiring coupler by measuring voltage and re-
sistance. Described here is only inspection of ICM. For
inspection of ECM, refer to “Electronic Fuel Injection Sys-
tem” section in Service Manual for the vehicle being serv-
iced.

CAUTION:
ICM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ICM with

2. Couplers
3. Body
ground  8A-M1%0

2. Al

A3 Ad

AS

A

A7

AB

Ag Al0

8A-0460
1. 1ICM

2. ICM Couplers

60G00-8A-25-35

coupler disconnected from it.

Voltage Check

1) Remove ICM from body with ignition switch OFF refer-
ring to p. 8A-28.

2) Connect ICM couplers to ICM. .

3) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery volt-
age, confirm that it is 11V or more when ignition switch
is ON.



8A-26 IMMOBILIZER CONTROL SYSTEM

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Coif antenna 1 ov
A2 Coil antenna 2 ov Ignition switch ON
A3 " Power source 10-14V
. . 10-14V Ignition switch ON
Ad Ignition signal — -
0-0.8v lgnition switch OFF
) . 0-14v ignition switch ON
AS Diagnosis output ov ignition switch OFF
Ab Blank - -
A7 Ground - -
A8 Data_ link connect‘or 4-5v Ignition switch ON
(Serial data terminal)
:% Blank - -
NOTE:

When measuring voltage at A1 and A2 terminals with ignition switch turned ON, be sure to turn igni-
tion switch ON before connecting positive probe of voltmeterto A1 or A2 terminal. If itis not turned
ON first, DTC13 (Diagnostic Trouble Code 13) may be indicated.

1. ICM coupler disconnected
2, Ohmmeter

£A-0470

Resistance Check
1) Disconnect ICM couplers from ICM with ignition switch

OFF.

CAUTION:
Never touch terminals of ICM itseif or connect volt-
meter or chmmeter.

2) Check resistance between each terminal of couplers dis-
connected.

CAUTION:

e Be sure to connect ohmmeter probe from wire
harness side of coupler.

e Be sure to turn OFF ignition switch for this check.

e Resistance in table below represents that when
parts temperature is 20°C {68°F).

TERMINAL

CIRCUIT

NORMAL
RESISTANCE

CONDITION

Al -A2

Coil antenna

Continuity

60G00-8A-26-15




IMMOBILIZER CONTROL SYSTEM 8A-27

ON-VEHICLE SERVICE

Precautions in handling immobilizer control system

® Don'tturn ON ignition switch with ignition key for immo-
bilizer control system put together with another one or
placed quite close to another one. Or the system may de-
tect abnormal condition and prevent engine from start-

ing.

8A-0480

60G00-8A-27-15
® Do not turn ON ignition switch by using ignition key with

any type of metal wound around its grip or in contact with
it. Or the system may detect abnormal condition and pre-
vent engine from starting.

840490

8A-0500

60GO0-8A-27-25

¢ Do not leave ignition key where high temperature is an-
ticipated. High temperature will cause transponder in
ignition key to be abnormal or damaged.

§A-0520

¢ Do not turn ON ignition switch with a radio antenna
placed near coil antenna or its harness to ICM. Or the sys-
tem may detect abnormal condition and prevent engine
from starting.

8A-0530

60G00-8A-27-45



8A-28 IMMOBILIZER CONTROL SYSTEM

60G00-8A-28-15

60G00-8A-28-28

60G00-8A-28-35

t. Coil antenna

8A-0540

60G00-8A-28-45

60G00-8A-28-55

IMMOBILIZER CONTROL MODULE (ICM)

Removal

1) Disconnect negative (-) cable at battery.
2) Disconnect coupler.

3} Remove immobilizer control module.

Installation

Reverse removal procedure for installation

NOTE:

After replacing ICM, be sure to register TP code and ECM/
ICM code in ICM and ECM/ICM code in ECM by performing
procedure described in “Procedure after ICM Replace-
ment” section.

ENGINE CONTROL MODULE (ECM)

Removal and Installation

For removal and installation of ECM, refer to “Electronic
Fuel injection System” section in Service Manual for ve-
hicle being serviced.

NOTE:

After replacing ECM, be sure to register ECM/ICM code in
ECM by performing procedure described in “Procedure af-
ter ECM Replacement” section.

COIL ANTENNA

Removal

1} Disconnect negative (-) cable at battery.

2) Remove air bag module (if equipped), steering wheel
and combination switch assembly (together with steer-
ing sensor if suspension control system is equipped).
Refer to Section 3C (without air bag), 3C1 {with air bag}
or 3G {with suspension control system).

3) Remove coil antenna

Installation

For installation, reverse removal procedure, surely refer-
ring to Section 3C (without air bag), 3C1 (with air bag) or 3G
{(with suspension control system).



IMMOBILIZER CONTROL SYSTEM 8A-29

60G00-8A-29-18

HOW TO REGISTER IGNITION KEY

Register the ignition key (TP code) in the immobilizer con-

trol system by using the following procedure.

1} Prepare ignition keys with a built-in transponder to be
-registered for the vehicle.

NOTE:

As up to 4 ignition keys may be used for immobilizer
control system, make sure that total number of ignition
keys that are used for the vehicle is 4 or less.

2) Prepare TECH1 (TECH1A kit and cartridge for immobiliz-
er control system).

NOTE:
For operation procedure of TECH1, refer to TECH1 oper-
ator’s manual.

3) If necessary, clear all TP codes registered in ICM by
executing “CLEAR TP CODE” command in SELECT
MODE menu with TECH1.

NOTE:

When “CLEARTP CODE” command is executed with the
malfunction indicator lamp (“CHECK ENGINE” light)
ON, it remains ON even after execution of that com-
mand is over. It will start flashing when the ignition
switch is turned OFF once and then turned ON after
some seconds.

4) Using TECH1, register TP code in ICM one by one by
‘executing “ENTER TP CODE” command in SELECT
MODE menu.

Then after completing registration of TP code for all igni-
tion keys, turn ON ignition switch by using all ignition
keys one by one and check that malfunction indicator
lamp (“CHECK ENGINE" light) lights each time.

NOTE:

ICM does not accept registration of the same TP code.



8A-30 IMMOBILIZER CONTROL SYSTEM

60G00-8A-30-18

PROCEDURE AFTER ICM REPLACEMENT

When ICM was replaced, including when replaced because
rechecking by using a known-good ICM was necessary dur-
ing trouble diagnosis, register TP code and ECM/ICM code
in ICM and ECM/ICM code in ECM by performing following
procedure.
1) Prepare all existing ignition keys (those that have been
used for that vehicle).
NOTE:
As up to 4 ignition keys may be used for immobilizer
control system, make sure that total of existing ignition
keys is 4 or less

2) Prepare TECH1 {TECH1A kit and cartridge for immobiliz-

er control system).

NOTE:

For operation procedure of TECH 1, refer to TECH1 oper-
ator’s manual.

3) Check the number of TP codes registered in ICM which
has been replaced by executing “DATA LIST” command
in SELECT MODE menu of TECH1. If even one TP code
has been registered, execute “CLEAR TP CODE” com-
mand in SELECT MODE menu.

NOTE:

When “CLEARTP CODE” command is executed with the
malfunction indicator lamp (“CHECK ENGINE” light)
ON, it remains ON even after execution of that com-
mand is over. It will start flashing when the ignition
switch is turned OFF once and then turned ON after
some seconds. .

4) Using TECH1, register TP code in ICM one by one by
executing “ENT. TP CODE” command in SELECT MODE
menu.

NOTE:
ICM does not accept registration of the same TP code.

5} Using TECH1, register ECM/ICM code in both ICM and
ECM by executing “RECORD ECM/ICM” command in SE-
LECT MODE menu.

6) Turn ON ignition switch by using all ignition keys one by
one and check that malfunction indicator lamp (“CHECK
ENGINE” light) lights each time.



IMMOBILIZER CONTROL SYSTEM  8A-31

60G00-8A-31-18

PROCEDURE AFTER ECM REPLACEMENT

When ECM was replaced, including when replaced because
rechecking by using a known-good ECM was necessary
during trouble diagnosis, register ECM/ICM code in ECM by
performing following procedure.
1) Prepare TECH1 (TECH1A kit and cartridge for immobiliz-
er control system).
NOTE:
For operation procedure of TECH 1, refer to TECH1 oper-
ator’s manual.
2) Using TECH1, register ECM/ICM code in ECM by executing
“RECORD ECM/ICM” command in SELECT MODE menu.

SPECIAL TOOLS

09931-76011
Tech-1 {scan tool) kit

1. Storage case

2. Operator's manual
3. Tech 1A

4, DLC cable

5. Test lead/probe

&. Power source cable
7. DLC cable adapter
8. Self-test adapter

Tech-1 cartridge for
immobilizer contro!
system

2A.0550 BA-0560

60G10-8A-31-28

=

BA-0570

09931-96020
16/12 pin DLC adapter
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IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and
NOTE have special meanings. Pay special
attention to the messages highlighted by these
signal words.

WARNING:
Indicates a potential hazard that could re-

sult in death or injury.

CAUTION:
Indicates a potential hazard that could re-

sult in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:
This service manual is intended for autho-

rized Suzuki dealers and qualified service
machanics only. Inexperienced mechan-
ics or mechanics without the proper tools
and equipment may not be able to proper-
ly perform the services described in this
manual, Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

e Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On-Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative. Ei-
ther of these two conditions may result
in severe injury.

o [f the air bag system and another ve-
hicle system both need repair, Suzuki
recommends that the air bag system be
repaired first, to help avoid unintended
air bag deployment.

e Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
components or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.

e [f the vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process), remove
the air bag system components (air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.




FOREWORD TABLE OF CONTENTS SECTION

This SUPPLEMENTARY SERVICE MANUAL | ENGINE
{(GROUP 2)is asupplementto VITARA SERVICE Electronic Fuel Injection

MANUAL, VITARA SUPPLEMENTARY SER- System (Throttle Body Fuel 6E
VICE MANUAL and $Z416 SERVICE MANUAL. Injection}

It has been prepared exclusively for VITARA Electronic Fuel Injection

(SE416) and SZ416 equipped with immobilizer System (Sequential 6E1
control system. Multiport Fuel Injection)

Applicable model: SE416 and $7416 RELATED SERVICE MANUAL

equipped with immobiliz- o yITARA SERVICE MANUAL
er control system (99500-60A10)
This SUPPLEMENTARY SERVICE MANUAL o \iTARA SUPPLEMENTARY SERVICE

contains service information for vehicles  paNUAL (99501-60A70)

equipped with the immobilizer control system o yiTARA SUPPLEMENTARY SERVICE
but only on different items as compared to  pmANUAL (99501-61A10)

those without the immobilizer control system o 7416 SERVICE MANUAL

and except the contents of “SECTION 8A : Im- (99500-79E00)

mobilizer Control System”.

Therefore, whenever servicing immobilizer
control system of SE416 and S7416, consult
this supplement first. And for any section, item
or description not found in this supplement
(GROUP 2), refer to the below listed SERVICE
MANUAL and SECTION 8A (GRQUP 1) in this
manual.

When replacing parts or servicing by disas-
sembling, it is recommended to use SUZUKI
genuine parts, tools and service materials {lu-
bricants, sealants, etc.) as specified in each de-
scription.

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est product information available at the time of
publication approval. And used as the main
subject of description is the vehicle of standard
specifications among others. Therefore, note
that illustrations may differ from the vehicle
being actually serviced. The rightisreserved to
make changes at any time without notice.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1996




ELECTRONIC FUEL INJECTION SYSTEM 6E-1

SECTION 6E | 6E

ELECTRONIC FUEL INJECTION SYSTEM

(THROTTLE BODY FUEL INJECTION SYSTEM)

NOTE:

This section describes the electronic fuel injection system equipped with the immobilizer control sys-
tem but only on the items different from those of the electronic fuel injection system not equipped
with the immobilizer control system. Therefore, for the information on the electronic fuel injection
system equipped with the immobilizer control system not found in this section and on the electronic
fuel injection system not equipped with the immobilizer control system, refer to the same section of
Service Manual mentioned in FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION ................. BE- 1 DIAGNOSTIC FLOW CHART ............. 6E- 8

ELECTRONIC CONTROL SYSTEM ....... 6E- 2 A-1 ECM power and ground
With Immobilizer Control System .. ... 6E- 2 Circuit Check ... LRESEEERERTIY 6E- 9
DIAGNOSIS ECM and its circuitcheck ............. 6E-11
""""""""""""""" 6E- 7 Voltage Check ..........c.ocvuv.... BE-11
Resistance Check .................. 6E-14

GENERAL DESCRIPTION

The electronic fuel injection system of the vehicle equipped with the immobilizer control system dif-
fers from that of the vehicle without the immobilizer control system mainly in following points.

e Position of each terminal of engine control module (ECM)
@ Circuit from main fuse box to main relay

For the details of these differences {due to change or addition), refer to the next section “ELECTRONIC

CONTROL SYSTEM”.
60G10-6E-G2-1-1S



6E-2 ELECTRONIC FUEL INJECTION SYSTEM

ELECTRONIC CONTROL SYSTEM

With Immobilizer Control System
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ELECTRONIC FUEL INJECTION SYSTEM 6E-3
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6E-4 ELECTRONIC FUEL INJECTION SYSTEM

Relation between ECM terminals and circuits for vehicles equipped with immobilizer control sys-

tem.
CIRCUIT CIRCUIT
TERMINAL | with EGR vacuum| With EGR valve TERMINAL | with EGR vacuum| With EGR valve
switching vaive | {stepper motor) switching valve | {stepper motor}
A1 Injector @ B10 VSS
A2 B11 Blank
Blank
A3 B12 Power source for back-up circuit
Ad EVAP canister purge valve 813 Power steering pressure switch
A5 EGR valve (if equipped)
AB Blank {stepper motor) B14 Diagnosis switch terminal
A7 Blank B15 Data link connector
A8 Throttle opener vacuum switching B16 Ignition switch
valve B17
A9 Engipe start svyitch B18
(Engine start signal) 819 Blank
A10 Blank B20
A1l Main relay B21
hs o 22| el | Blank
Al4 Injector ©
A15 Ignition trigger signal
A16 IAC valve
Al17 “CHECK ENGINE” light
A18 Biank
EGR valve
A19 EG,R ve_lcuum (stepper motor)
switching valve
A20 Fuel pump relay
A21 Duty output terminal
A22 Oxygen sensor heater
A23 A/C circuit (if equipped)
A24 Test switch terminal
AZ5 Power source
A26 Ground
B1 Ground of sensors
B2 Power source of sensors
B3 ECT
B4 Pressure sensor
B5 ATS
Bé Oxygen sensor
B7 TP sensor
B8 CMP sensor
B9 Idle switch of TP sensor

60G10-6E-G2-4-15




ELECTRONIC FUEL INJECTION SYSTEM 6E-5

Comparison between ECM terminals of vehicles equipped with immobilizer control system and
those of vehicles not equipped with immobilizer control system

TERMINAL TERMINAL CIRCUIT
(WITHOUT IMMOBILIZER| {WITH IMMOBILIZER With EGR vacuum With EGR valve
CONTROL SYSTEM) CONTROL SYSTEM) switching valve (stepper motor)
Al B22 Ignition fail-safe signal
A2 A23 A/C circuit (if equipped)
A3 Bi4 Diagnosis switch terminal
A4 — Blank
A5 — Brake pedal switch (A/T)
A6 B13 Power steering pressure switch (if equipped)
A7 A24 Test switch terminal
A8 Ad EVAP canister purge valve
AS A21 Duty output terminal
A10 — Blank
A11 - Lock-up relay for A/T
Al12 A15 Ignition trigger signal
Al13 B8 CMP sensor
Al4 B9 idle switch of TPS
A15 B10 VSS
Al6 - Blank
A17 B5 ATS
A18 B3 ECT
A19 B6 Oxygen sensor
A20 B15 Data link connector
A21 B7 TP sensor
A22 B4 Pressure sensor
A23 B2 Power source of sensors
A24 B1 Ground of sensors
B1 A12 Power source
B2 A26 Ground
B3 A22 Oxygen sensor heater
B4 — Blank
B5 A19 EGR vacuum switching valve| EGRvalve {stepper motor}
B6 Al6 IAC valve
B7 A25 Power source
B8 At Injector @
B9 B12 Power source for back-up circuit
B10 Al13 Ground
B11 A9 Engine start switch (Engine start signal}
B12 — Shift switch (A/T only)
B13 A17 “CHECK ENGINE” light
B14 A8 Throttle opener vacuum switching valve
B15 Al Main relay
B16 A20 Fuel pump relay
B17 Al4 Injector ©
B16 Ignition switch
_ A5, AB, A18 Blank | EGR valve {stepper motor)
A2, A3, A7, A10, B1t, Blank
B17,B18,B19, B20, B21

60G10-6E-G2-5-18




6E-6 ELECTRONIC FUEL INJECTION SYSTEM

GE-004D

1. ECM
2. Instrument main panel
3. Steering wheel

60G10-6E-G2-6-15

Engine Control Module (ECM)

ECM for immobilizer control system has following addi-

tional function.

® On-board diagnostic system (Self-diagnosis function) for
immobilizer control system

For more information on above item for immobilizer con-

trol system, refer to Section 8A of this manual.

NOTE:

Malfunction indicator lamp (*CHECK ENGINE” light) lights

when the ignition switch is turned ON {but the engine at

stop) with the diagnosis switch terminal ungrounded re-

gardless of the condition of Electronic Fuel Injection sys-

tem.

However, if Malfunction indicator lamp (“CHECK ENGINE”

light) blinks, Immobilizer control system is in malfunction.



ELECTRONIC FUEL INJECTICN SYSTEM 6E-7

DIAGNOSIS

Contents of this DIAGNOSIS section are following items only.

o DIAGNOSTIC FLOW CHART

e A-1 ECM POWER AND GROUND CIRCUIT CHECK

e ECM AND ITS CIRCUIT CHECK

For other iterms, refer to the same section of Service Manual mentioned in FOREWORD of this manual.
At the same time use care for changed items described in the previous section.

NOTE:

When ECM on the vehicle equipped with the immobilizer control system was replaced, including
when replaced because re-checking by using a known-good ECM was necessary during trouble diag-
nosis, the ECM/ICM code must be registered in ECM. If it is not registered, the engine would not start
and accurate trouble diagnosis would not be assured.

For more information, refer to “Procedure after ECM Replacement” in SECTION 8A.
60G10-6E-G2-7-15



6E-8 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSTIC FLOW CHART

| START

diagnosis switch terminal
and observe “CHECK
ENGINE” light.

Flashes

If engine fails to start, crank it for
2 seconds and then while keep-
ing ignition switch ON (Don't
turn it OFF) ground diagnosis
switch terminal

NO
{Remains OFF) NO
Does “CHECK ENGINE” light turn » Does engine start? [~ = Proceed to chart A-1, >
ON when ignition switch is turned YES {(ECM power and
ON {without starting engine.}? | ground circuit check.)
YES “ Proceed to chart A-2.
{(“CHECK ENGINE" >
light circuit check.)
NO
(Flashes)
@ @ Proceed to DIAGNO-
"1 SIS of SECTION 8A.
6E-0050
¥ .
Using service wire, ground  NOTE: |- Bemaing ON Proceed to chart A-3. ™

(“CHECK  ENGINE”
light circuit check.)

y

\
| Is diagnostic code No.12 indicated?

NO

i

Check and repair according to flow
chart corresponding to that code

No.
Y

1. After repair, disconnect battery
negative cable for longer than 20
sec. to erase diagnostic code
stored in ECM memeory and re-
connect it.

2.Start engine and warm it up to
normal operating temperature,

3. With grounding diagnosis switch
terminal and ignition switch
turned ON, make sure that
“CHECK ENGINE"” light shows
code No, 12,

4.Remove service wire and rein-
stall cap.

Y

l Is trouble corrected?

\I \ YES,

YES

Are engine basic parts
described in SECTION 6
“"ENGINE DIAGNOSIS”
in good condition?

NO

f

Proceed to “TROUBLE
DIAGNQSIS”.

Check Electronic Fuel
injection system parts
that are not indicated
by self-diagnosis
function.

| Repairorreplace |

1. Monitor coupler

B: Diagnosis
switch terminal
D: Ground terminal

NO

YES

Y

| END

60G00-6E-G2-8-18



ELECTRONIC FUEL INJECTION SYSTEM 6E-9

A-1 ECM POWER AND GROUND CIRCUIT CHECK
("CHECK ENGINE” LIGHT DOESN'T LIGHT AT IGNITION SWITCH ON AND ENGINE DOESN'T
START THOUGH IT IS CRANKED UP.)

B/W
5
Bl
BI/B
| 8/8l
B/G
i |
c
8
1. Main fuse 6. ECM
2. Ignition switch 7. Engine ground for ECM
3. Circuit fuse for ignition 8. Terminal position of coupler
coil {viewed from wire side}
4. Circuit fuse for ECM
5. Main relay
€E-0070
$0G00-6E-G2-9-18
Is operation of main relay
heard at ignition switch ON?
y YES l NO
Is operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuse (for ignition coil} in
good condition?
¥ YES vy YES y NO

cuit check.)

NO | Proceed to chart A-2.
(Matfunction indicator lamp
("CHECKENGINE” light) cit-

Is main relay in good condi-
tion? (Check main relay.)

Repair and replace,

Y
To®

60G00-6E-G2-9-45

To




6E-10 ELECTRONIC FUEL INJECTION SYSTEM

From@®

Yy

with  ignition  switch
turned OFF.
2.Using  service wire,

ground A11 terminal.

3. |s battery voltage applied
to A12 or A25 terminal at
ignition switch ON?

1. Disconnect ECM coupler

AN

GE-0080

. ECM coupler

disconnected

. Service wire

From®
y YES Yy NO
Check voltage between A16 Replace.
terminal and body ground
with ignition switch ON.
Is it 10-14V?
v YES NO

Poor relay-to-coupler con-
nection, “B/R” wire open,
“Bl” wire open poor Al
connection or poor engine
ground.

if all above are OK, substitute
a known-good ECM and re-
check.

“B/W" wire open

y YES

® Poor connection at both
A12 and A25.

® Faulty fuel pump and its
circuit.

If connection, fuel pump

and fuel pump circuitis OK,

check ECM and its circuit.

60G10-6E-G2-10-18

y NO

“B/R" wire open, poor relay-
to-coupler connection or
“BI/B” wire open.

If alt above are OK, check
main relay.




~ ELECTRONIC FUEL INJECTION SYSTEM 6E-11

ECM AND ITS CIRCUIT CHECK

ECM and its circuits can be checked at ECM wir-
ing couplers by measuring voltage and resis-
tance.

CAUTION:

ECM cannot be checked by itself. It is
strictly prohibited to connect voltmeter or
ohmmeter to ECM with couplers discon-
nected from it.

VOLTAGE CHECK

1. Remove radio speaker cover (front left side).

2. Remove radio speaker, if equipped.

3. Remove ECM with its bracket, fuse box, re-
lays and wire harness from steering column
holder,

4. Remove ECM cover.

5. Check that ECM couplers are connected se-
curely.

6. Check voltage at each terminal of couplers
connected.

NOTE:

As each terminal voltage is affected by battery

voltage, confirm that it is 11V or more when

ignition switch is ON.

GE-0080

1. ECM
2. Coupler
3. Body ground

TERMI- NORMAL
CIRCUIT
NAL VOLTAGE CONDITION
A1 injector &
A2
Blank
A3
Ad EVAP canister purge valve 10 - 14V Ignition switch ON
Blank
AB (with EGR vacuum switching valve)
EGR valve (stepper motor) . .
- tch
{with EGR valve (stepper motor)) 0- Ignition switch ON
Blank
(with EGR vacuum switching vaive)
A6 EGR valve {stepper motor)
r motor
; _ . . N
{(with EGR vaive {stepper motor)) 10-14V 'gnition switch O
A7 Blank
AS Throttle opener vacuum switching 10 — 14V Ignition switch ON
valve ,
A9 Engine start switch 6-12v While engine cranking
{Engine start signal) ov Other than above
A10Q Blank
A11 Main relay 0-1V Ignition switch ON ___ -
10-14V When over 3 sec. after ignition switch OFF
Al12 Power source 10-14V Ignition switch ON
A13 Ground
A14 Injector &
. . . 0-1v Ignition switch ON
A1ls ignition trigger signal
9 ggersig 0-3Vv While engine cranking
A18B IAC valve

60G10-6E-G2-11-3S




6E-12 ELECTRONIC FUEL INJECTION SYSTEM

TERMI- NORMAL
CIRCUIT
NAL VOLTAGE CONDITION
. 0-1v lgnition switch ON
A7 “"CHECK ENGINE” light - .
'¢ 10-14V | When engine rinning - -
Blank
A18 | EGR vaive [stepper motor) - .
. -14V | N
(with EGR valve (stepper motor)) 10 gnition switch O
EGR vacuum switching valve 10-14V | Ignition switch ON
A19 {with EGR vacuum switching vaive)
EGR vaive (stepper motor) . .
- l N
(with EGR valve (stepper motor)) 0-1V gnition switch O
A20 Fuel pump relay ‘ 0-1v For 3 sec. after ignition switch ON
pump 10 - 14V When over 3 sec. after ignition switch ON
A21 Duty output terminal
10 -14V Ignition switch ON
A22 | O heat :
Xygen sensorheater 0-1V Engine running at idle speed
10 - 14V Ignition switch ON
A23 | Air-conditioner circuit {if equipped) With engine running
0-1V . o
Air-conditioner ON
A24 | Test switch terminal 10 - 14V Ign!t!on sw!tch ON
ov Ignition switch ON
A2B Power source 10-14V Ignition switch ON
A26 Ground
B1 Ground of sensors
B2 Power source of sensors 4.75-5.25V Ignition switch ON
Ignition switch ON
B ECT 5-~0.
3 0.5-0.9V Cooling water temperature: 80°C {176°F)
B4 Pressure sensor 3.6-44v Ignition S‘.MtCh ON
Barometric pressure: 760 mmHg
Ignition switch ON
AT 2-3. :
BS S 2.2-30V Sensor ambient temperature: 20°C (68°F)
B6 Oxygen sensor Refer to Diagnostic Flow Chart for Code No. 13
Ignition switch ON
Throttle valve at idle position
05-1.2V {with throttle opener rod drawn in by vac-
B7 TP sensor wi ro P Y
uum gauge)
Ignition switch ON
34-4.v Throttle valve at full open position
indicator deflec-
B8 CMP sensor tion repeated | Ignition switch ON
between 0V and | Crankshaft turned slowly
about 5V
Ignition switch ON
01V Throttle valve is at idle position
(with throttle opener rod drawn in by vac-
B9 ldle switch of TPS uum pump gauge)
Ignition switch ON
4-5V Throttle valve opens larger thanidle posi-
tion

60G10-6E-G2-12-15




ELECTRONIC FUEL INJECTION SYSTEM 6E-13

TERMI- NORMAL
NAL CIRCUIT VOLTAGE CONDITION
, I|'1d:cator deflec- Ignition switch ON
B10 VSS tion repeated Rear left tire turned slowly with rear right
between OV and tire locked
4-5v
B11 Blank —_—
B12 Power source of back-up circuit 10 - 14V lgnition switch OFF and ON
10 -14vV Ignition switch ON
B13 Power steering pressure switch With engine running at idle speed, turning
(if equipped) 0-1v steering wheel to the right and left as far
as it stops, repeating it a few times
10-14V Ignition switch ON
B14 | Diagnosis switch terminal Ignition switch ON
ov . . . .
Diagnosis switch terminal ‘grounded
B15 Data link connector 4-5v When over 3 sec. after ignition switch ON
-, . 10 - 14V Ignition switch ON
B16 Ignition switch 0-1v Ignition switch OFF
B17
B18
B19 Blank _—
B20
B21
Ignition fail-safe signal 10-14V | Ignition switch ON
22 {with EGR vacuum switching valve)

Blank
{with EGR valve (stepper motor))

60G10-6E-G2-13-15




6E-14 ELECTRONIC FUEL INJECTION SYSTEM

RESISTANCE CHECK
1. Disconnect ECM couplers from ECM with
ignition switch OFF.

CAUTION:
Never touch terminals of ECM itself or con-
nect voltmeter or chmmeter.

2. Check resistance between each pair of ter-
minals of disconnected couplers as listed
in table on the next page.

CAUTION: 0%
¢ Be sure to connect ochmmeter probe 1. ECM coupler disconnected
from wire harness side of coupler. 2. Ohenmeter
¢ Be sure to turn OFF ignition switch for
this check.
® Resistance in table represents that
when parts temperature is 20°C (68°F).
STANDARD
TERMINALS CIRCUIT RESISTANCE CONDITION
B14 - Body ground | Diagnosis switch terminal| < (infinity)
A24 -Body ground | Test switch terminal o (infinity)
Ad-A12 EVAP canister purgevalve| 30-38Q
A21-Body ground | Duty output terminal o {infinity) _—
B9 — B1 ldle switch Cor.:tir?u.ity Throttle valve is at idle position_ _
@ {infinity} | Throttle valve opens largerthan idle position
Ohmmeter
B10 - Body ground | VSS indicator de-| Rear lefttire turned slowly with rear righttire
flects between| locked
Qand «
B5 - B1 ATS 2.28 - 2.87 kQ | Sensor ambient temp. 20°C (68°F)
B3 -B1 ECT 0.29 - 0.35 kQ | Engine cooling water temp. 80°C {176°F)
03-2kQ Throttle valve at idle position | with PS
B7 - B1 TP sensor 20— 6.5 kO Thrc?‘ftle valve at full open | coupler dis-
position connected
EGR wvacuum switching
A19-A12 valve (vehicle with EGR 33-39Q
vacuum switching valve)
Ab - A12
A6 A2 EGR valve {stepper mo-
tor) {vehicle with EGR 19-26Q
A18 - A12 valve {stepper motor)}
A19-A12
A16 - A12 IAC valve 11-14Q
Al-A14 Fuel injector 0.8-18¢Q
AS - A12 Thn.'ottlle opener vacuum 33390
switching valve
B16 - A20 Fuel pump relay 56 -84 Q
A11-B12 Main relay 56 -84 Q

B60G10-6E-G2-14-1S




ELECTRONIC FUEL INJECTION SYSTEM 6E1-1

SECTION 6E1

okt
ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION)

WARNING:

For vehicles equipped with a Supplemental infiatable Restraint Air Bag System:

¢ Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing setvice on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK"” position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

This section describes the electronic fuel injection system equipped with the immobilizer control sys-
tem but only on the items different from those of the electronic fuel injection system not equipped
with the immobilizer control system. Therefore, for the information on the electronic fuel injection
system equipped with the immobilizer control system not found in this section and on the electronic
fuel injection system not equipped with the immobilizer control system, refer to the same section of
Service Manual mentioned in FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION . ...\ttt e e e i 6E1- 2
ELECTRONIC CONTROL SYSTEM ..\ttt e e e e e e e 6E1- 3
Engine Control Module {ECM} ... oiuuiiiuene et e 6E1- 5
DIAGNOSIS . . 6E1- 6
DIAGNOSTIC FLOW CHART ..ottt e e e e e BE1- 7
A-1 ECM Power and Ground Circuit CRECK ... .vverrr e 6E1- 8
Inspection of ECM and 1S CirGUIS ... oveee et e e e e 6E1-10
VoItageCheck................. ........................................................ 6E1-10
Resistance Check ...t e 6E1-13
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6E1-2 ELECTRONIC FUEL INJECTION SYSTEM

GENERAL DESCRIPTION

The electronic fuel injection system equipped with the immobilizer control system differs from un-
equipped one in following points.

® Position of each terminal of engine control module {ECM) changed and ignition switch terminal add-
ed

Without immobilizer control system With immobilizer control system
TERMINAL CIRCUIT CIRCUIT
A21 Blank "a‘?”‘;]'." valve
switching
B22 Blank :\') iy {stepper motor)
B4 A5 Blank
B15 Blank A21 Fuel pump relay
B17 B22 __Ignition switch
B18 B4
B5 Blank EGR valve
B17 (stepper motor)
B18

e Circuit from main fuse box to main relay changed

For the details of above changed or added items, refer to “ELECTRONIC CONTROL SYSTEM” in the
next section.
B0G10-6E1-G2-2-18



ELECTRONIC FUEL INJECTION SYSTEM 6E1-3

ELECTRONIC CONTROL SYSTEM
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NOTE:
*1 marked circuit is used in vehicles without immobilizer control system.
*2 marked circuit is used in vehicles with immobilizer control system.
*3 marked circuit is used in vehicles with EGR valve {stepper motor).
*4 marked circuit is used in vehicles with EGR vacuum switching valve.
* marked terminal is a terminal which has been newly added or whose position has been
changed due to installation of immobilizer control system.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-5

6E-0040

1. ECM
2. Instrument main panel
3. Steering wheel

60G00-6E1-G2-5-1S

Engine Control Module (ECM)

ECM for immobilizer control system has following addi-

tional function.

® On-board diagnostic system (Self-diagnosis function) for
immobilizer control system.

For more information on above item for immobilizer con-

trol system, refer to Section 8A of this manual.

NOTE:

Malfunction indicator lamp (“CHECK ENGINE” light) lights
when the ignition switch is turned ON (but the engine at
stop) with the diagnosis switch terminal ungrounded re-
gardless of the condition of Electronic Fuel Injection sys-
tem.

However, if Malfunction indicator lamp (“CHECK ENGINE"
light) blinks, Immobilizer control system is in malfunction.



6E1-6 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS

Contents of this DIAGNOSIS section are following items only.

e DIAGNOSTIC FLOW CHART

o A-1 ECM POWER AND GROUND CIRCUIT CHECK

o INSPECTION OF ECM AND ITS CIRCUITS

For other items, refer to the same section of Service Manual mentioned in FOREWORD of this manual.
At the same time use care for changed items described in the previous section.

NOTE:

When ECM on the vehicle equipped with the immobilizer control system was replaced, including
when replaced because re-checking by using a known-good ECM was necessary during trouble diag-
nosis, the ECM/ICM code must be registered in ECM. If it is not registered, the engine would not start
and accurate trouble diagnosis would not be assured.

For more information, refer to “Procedure after ECM Replacement” in SECTION 8A.
60G00-6E1-G2-6-18



ELECTRONIC FUEL INJECTION SYSTEM 6E1-7

DIAGNOSTIC FLOW CHART
| START «
NO
{Remains OFF) NO
Does malfunction indicator lamp »| Does engine start? |~ > Proceed to chart A-1. [
{(“CHECK ENGINE"” light) turn ON YES (ECM power and
when ignition switch is turned ON | ground circuit check.)
{(without starting engine.)? Proceed to char A2
YES (Malfunction indica- >
tor lamp “CHECK
ENGINE” light) cir-
cuit check.
NO
{Flashes)
_| Proceed to DIAGNO-
"] SIS of SECTION 8A.
L ) .
Using service wire, ground  NoTE:  Remains ON =~ o A3,

diagnosis switch terminal
and observe malfunction in-
dicator lamp (“CHECK EN-

{Malfunction indicator
lamp (“CHECK EN-
GINE” light}) circuit

If engine fails to start, crank it for
2 seconds and then while keep-
ing ignition switch ON {Dont

GINE" light). turn it OFF) ground diagnosis check.
Flashes | switch terminal
¥ N\
| Is diagnostic code No.12 indicated? | YES IAre engine basic FES Procead to " TROUBLE
NO parts described in DIAGNOSIS".
\ SECTION 6 “EN- Check Electronic Fuel

Check and repair according to flow
chart corresponding to that code
No.

Y

2. Start engine and warm it up to

3. With grounding diagnosis switch

4. Remove service wire and rein-

1. After repair, disconnect battery
negative cable for longer than 20
sec. to erase diagnostic trouble
code stored in ECM memory and
reconnect it.

normal operating temperature.

terminal and ignition switch
turned ON, make sure that mal-
function indicator lamp {“CHECK
ENGINE” light) shows code No.
12.

stall cap.

Y

Is trouble corrected? |

GINE DIAGNOSIS”
in good condition?

L 4

I

Repair or replace |

Injection system parts
that are not indicated
by on-board diagnos-
tic system (self-diag-
nosis function).

1. Monitor coupler

B: Diagnosis
switch terminal
D: Ground terminal

NO

YES

END

60GO0-6E1-G2-7-15




6E1-8 ELECTRCNIC FUEL INJECTION SYSTEM

A-1 ECM POWER AND GROUND CIRCUIT CHECK
{(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON AND ENGINE DOESN'T START THOUGH IT tS CRANKED UF.)

1. Main fuse 7. Engine ground for ECM
2. Ignition switch 8. Terminal position of relay
3. Circuit fuse for coupler (viewed from / \ /
ignition coil wire side) :‘ \%\
4, Circuit fuse for ECM 3
5. Main relay
6. ECM

BE1-0060
A10
[T l! ne—a
| [T --ﬁmﬁﬂ@j
. P [
Bfkf/// N7 Atz Al2
BE1-0070
60G00-6E1-G2-8-15
is operation of main relay
heard at ignition switch ON?
v YES l NO
|s operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuse (for ignition coil) in
good condition?
NO YES t YES y NO
Is circuit fuse (for ECM} Proceed to chart A-2. Is main relay in good | | Repair and replace.
in good condition? {Malfunction indicator | | condition?
lamp ("CHECK ENGINE” | | {(Check main relay.}

light) circuit check.)

\ i
To® To®

60G00-6E1-G2-8-45




ELECTRONIC FUEL INJECTION SYSTEM 6E1-9

From® From®
y YES ¥y NO YES ¥ NO

1. Disconnect ECM coupler Repair and replace. Check voltage between Replace.

(“A")  with ignition B22 terminal and body

switch OFF. ground with ignition
2.Using service wire, switch ON.

ground A10 terminal. Is it 10-14V?
3.Is battery voltage ap-

pliedto A12 or A13 termi-

nal at ignition switch

ON? v YES ¥y NO

Poor relay-to-coupler "B wire open

6210080

1. ECM coupter disconnected
2, Service wire

y YES

y NO

connection, “B/W"
wire open, “Bl” wire
open poor A10 connec-
tion or poor engine
ground.

If alt above are OK, sub-
stitute a known-good
ECM and recheck.

® Poor connection at both
A12 and A13.

® Faulty fuel pump and its
circuit,

If connection, fuel pump

and fuel pump circuit is OK,

check ECM and its circuit.

60G10-6E1-G2-2-15

“B/R" wire open, poor
relay-to-coupler con-
nection or "BI/B” wire
open.

If all above are OK,
check main relay.




6E1-10 ELECTRONIC FUEL INJECTION SYSTEM

SE1-0090

60G00-6E1-G2-10-1S

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or chmmeter to ECM with
couplers disconnected from it.

Voltage Check

1) Remove ECM from body.

2) Connect ECM couplers to ECM.

3) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11V or more when ignition switch is ON.

A2 |Aar3[ald A5 AI6|A17 |AIB A9

A20

a21a22] | B1a [815] 816|817 | 818 819|B20] 821|022 | B23 | B2 | 825 {B28

AT A2| A3 | Aad | AS | A6 | a7 | AB

A9

A101AN Bl |B2| B3 | B4 |B5|B6|87 (68| B [B10O|BII[BIZ2IEID

6E1-0100

1. ECM
2. Couplers

60G0)-6E1-G2-10-35



ELECTRONIC FUEL INJECTION SYSTEM 6E1-11

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Power source for back-up circuit 10 - 14V Ignition switch ON and OFF
A2 Engine start switch 6-12v While engine cranking
{(Engine start signal) ov Other than above
A3 Duty output terminal _
0-1v Ignition switch ON

Ad lgnition trigger signal ?:t;n;ezli\“ 2\7 While engine cranking
*AB Blank

10 - 14V Ignition switch ON
A6 Test switch terminal oV Ignition switch ON

Test switch terminal grounded

Indicator deflec-
tion repeated

Ignition switch ON

A7 VSS between OV Rear left tire turned slowly with rear right
and 4- 5V tire locked
A8 tgnition fall-safe. sng!nal (vehicle with 10 — 14V Ignition switch ON
EGR vacuum switching valve)
Air conditioning circuit 19-14v Igr.1|t|on s‘w:tch OI,\'
A9 (if equipped) 01V With engine running
A/C ON
A10 Main relay 0-1v Ignition switch ON _ .
10 -14V | When over 3 sec. after ignition switch OFF
Al Blank —_
Al12 - .
A13 Power source 10-14V Ignition switch ON
Al4 Malfunction indicator lamp 0-1v Ignition switch ON
(“CHECK ENGINE” light) 10-14V Engine running
15 | EGR vacuum switching valve 10-14V | Ignition switch ON
{if equipped)
10 - 14V Ignition switch ON
With “D” range position, driving vehicle
TCC relay §
C relay for AT (3 A/T model) 0-1V | at 67 km/h (42 mile/h) on flat road and
A16 keep it for 4 seconds or more
AT onl iti i
( niy) Transmission control module {coalant 0-1v Igm'flon switch ON o
. . Engine coolant temp.: below 25°C {77°F)
temp. switch signal) — -
(4 AT model) 10 — 14V Ignition switch ON
Engine coolant temp.: over 30°C (86°F)
10 - 14V tgnition switch ON
A17 Diag. switch terminal fgnition switch ON
0-1Vv \ . ;
Diag. switch terminal grounded
0— 1V Ignition switch ON
Throttle valve at idle position
A18 Idle switch {in TP sensor) lgnition switch ON
3-5V Throttle vaive opens larger than idle posi-
tion
10 - 14V Ignition switch ON
A19 Power steering pressure switch With engine running at idle speed, turn-
(if equipped) 0-1v ing steering wheelto the right or left as far

as it stops

60G10-8E1-G2-11-18




6E1-12 ELECTRONIC FUEL INJECTION SYSTEM

NORMAL
TERMINAL CIRCUIT
VOLTAGE CONDITION
Ignition switch ON
A20 /_‘,\BS cc?ntrol module 10 - 14V ABS {antilock brake system) doesn’t oper-
{if equipped)
ate
0-1v For 3 seconds after ignition switch ON
*A21 Fuel purnp rela
uel pump retay T0_14V_ | After the above time
Ignition switch ON
0 - 1V H " " i "
A22 Selector lever in “P” or “"N” range
(AT only) Shift switch Ignition switch ON
onty 10- 14V Selector lever in "R”, “D", “2" or "L"
range
B1
B2 Ground —_—
Indicator deflec-
tion repeatedbet- | Ignition switch ON
B3 CMP sensor ween0- 1V Crankshaft turned slowly
and 3-8V
Blank
B4 (with EGR vacuum switching valve)
EGR valve (stepper motor) . .
-1V I switch ON
(with EGR vaive (stepper motor}) 0 gnition swi
Blank
B5 {with EGR vacuum switching valve)
EGR valve (stepper motor) ., :
- 1 tch ON
(with EGR valve {stepper motor)) 10-14v gnition swite
B8 Power source for sensors 4.75 - 5.25V | Ignition switch ON
0.5 1.2V Ignition switch O.N 3
Throttle valve at idle position
B7 TP sensor — -
34 -4V Ignition switch ON
) ’ Throttle valve at full open position
88 MAF sensor 1.0-1.8V Igr.ntlon S.Wltch O[?J ‘
1.7 - 2.0V | With engine running at idle speed
Ignition switch ON
B9 ECT 5-0.9V
sensor 0.5 Engine coolant temp.: 80°C (176°F)
Ignition switch ON
. Voltage varies as specified at graph in
S| famamison oo mome | —— | sason ToOTLE vawe orennG
Y pening sig SIGNAL OUTPUT FOR TCM” while
throttle valve is opened gradually,
B11 Injector No.1 10 - 14V Ignition switch ON
B12 Idle air control vaive 10 - 14V Ignition switch ON
B13 Injector No.3 10 - 14V Ignition switch ON
B14 Ground -
B15 Sensor ground _—
B16 Data link connector 4 -5V When over 3 sec. after ignition switch ON
Blank
B17 {with EGR vacuum switching valve)
EGR valve {stepper motor) . .
- ON
(with EGR valve {stepper motor)) 10-14V Ignition switch

60G10-6E1-G2-12-15




ELECTRONIC FUEL INJECTION SYSTEM 6E1-13

NORMAL
TERMINAL CIRCUIT
VOLTAGE CONDITION

Blank

(with EGR vacuum switching valve)
B18 EGR valve (stepper motor)

vV
-1V | Igniti itch

(with EGR valve {stepper motor)) 0 gnition switch ON

B19 Blank
Indicator deflec-
. . { While engine running at 2,000 r/min for 1
B2 tion repeated
0 Oxygen sensor (if equipped) between over minute or longer after warmed up
and under 0.45V
B21 Blank
- . 10-14V Ignition switch ON

*B22 Ignition tch

g Swite 0—1V | Ignition switch OFF
B2z | Heated oxygen sensor heater 10-14v | Ignition switch ON

{if equipped)
B24 Injector No.2 10 - 14V Ignition switch ON
B25 EVAP SP valve 10 - 14V Ignition switch ON
B26 Injector No .4 10 - 14V Ignition switch ON

NOTE:

* marked terminal is a terminal which has been newly added or modified due to installation of immo-

bilizer control system.
60G10-6E1-G2-13-1S

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch
OFF.

CAUTION:

Never touch terminals of ECM itself or connect volt-
meter or chmmeter.

2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table.

6E1-0110

CAUTION:

¢ Be sure to connect chmmeter probe from wire
harness side of coupler.

¢ Be sure to turn OFF ignition switch for this check.

¢ Resistance in table represents that when parts
temperature is 20°C {68°F).

1. ECM coupler disconnected
2. Ohmmeter

60G00-6E1-G2-13-3%

STANDARD
TERMINAL CIRCUIT

RESISTANCE CONDITION
*A21-*B22 | Fuel pump relay 56 - 84Q

Ohmmeter indi-
A7-B i i i
ody VSS cator deflect be- H.‘ear left tire turned slowly with rear right
ground tire locked

tween 0 and <«

60G10-6E1-G2-13-58



6E1-14 ELECTRONIC FUEL INJECTION SYSTEM

STANDARD
TERMINAL CIRCUIT CONDITION
RESISTANCE
A15 - A12 E‘GR V?cuum switching valve 30 - 380
{if equipped)
Al6-A12
T I 90 - 110Q
(3 AT model)| | CC 1Y
A17 - Body Diag. switch terminal w (infinity)
ground
continuity Throttle valve is at idle position
A18-B15 Idl itch i i-
e switc % (infinity) 'Ijhrottle valve opens larger than idle posi
tion
A22 - Body continuity Selector lever in “P” or “N” range
ground | Shift switch
(A/T only} ® (infinity) Selectorleverin “R”, “D"”,”“2” or “L" range
B1 - Body L
G
B2 ground round continuity
gg - 22; EGR valve (stepper motor)
B17 — A22 {vehicle with EGR valve 19 - 252
B18 - A22 {stepper motor))
0.3 -2.0kQ Throttle valve at idle position
B7 -B15 TP -
sensor 2.0 -6.5kQ Throttle valve at full open position
- B9-B15 ECT sensor 0.29 - 0.35kQ Engine cooling water temp. 80°C {176°F)}
B11-A12 Fuel injector No.1 12-17Q _—
B12 - A12 Idle air control valve 11 -14Q
B13-A12 Fuel injector No.3 12-17Q
B14 - Body Ground continuity
ground
B24 - A12 Fuel injector No.2 12 -17Q
B25-A12 | EVAP SP valve 28 - 36Q
B26 - A12 Fuel injector No.4 12-17Q
A10 -~ A1 Main relay 56 — 84Q
NOTE:

* marked terminal is a terminal which has been newly added or modified due to installation of immo-

bilizer control system.

60G10-6E1-G2-14-18
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IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and
NOTE have special meanings. Pay special
attention to the messages highlighted by these
signal words.

WARNING:
Indicates a potential hazard that could re-

sult in death or injury.

CAUTICN:
Indicates a potential hazard that could re-

sult in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:
This service manual is intended for autho-

rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechan-
ics or mechanics without the proper tools
and equipment may notbe able to proper-
ly perform the services described in this
manual. Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

e Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On-Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative. Ei-
ther of these two conditions may result
in severe injury.

o [f the air bag system and another ve-
hicle system both need repair, Suzuki
recommends thatthe air bag systembe
repaired first, to help avoid unintended
air bag deployment.

¢ Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
components or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.

¢ If the vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process), remove
the air bag system components {air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
baforehand to avoid component dam-
age or unintended deployment.
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FOREWORD

This SUPPLEMENTARY SERVICE MANUALIis a
supplement to SV620 SERVICE MANUAL and
has been prepared exclusively for SV620
equipped with immobilizer control system.

Applicable model: S$V620 equipped with
immobilizer control
system

This SUPPLEMENTARY SERVICE MANUAL

contains service information for vehicles

equipped with the immobilizer control system
but only on different items as compared to
those without the immobilizer control system

and except the contents of “SECTION 8A : Im-

mobilizer Control System”.

Therefore, whenever servicing immobilizer
control system of SV620, consult this supple-
ment first. And for any section, item or descrip-
tion not found in this supplement (GROUP 3),
refer to the below listed SERVICE MANUAL
and SECTION 8A in this manual.

When replacing parts or servicing by disas-
sembling, it is recommended to use SUZUKI
genuine parts, tools and service materials (lu-
bricants, sealants, etc.) as specified in each de-
scription.

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est product information availabie at the time of
publication approval. And used as the main
subject of description is the vehicle of standard
specifications among others. Therefore, note
that illustrations may differ from the vehicle
being actually serviced. The rightis reserved to
make changes at any time without notice.

SUZUKI MOTOR CORPORATION

OVERSEAS SERVICE DEPARTMENT

TABLE OF CONTENTS SECTION

ENGINE
Electronic Fuel Injection
System (Sequential Multi- 6E2
port Fuel injection for H20A
Type Engine/For SV620
equipped with ignitor)

NOTE:

For SV620 equipped with immobilizer control
system and not igniter, refer to SV620
SUPPLEMENTARY SERVICE MANUAL(99501
-85F10)

RELATED SERVICE MANUAL

® 5V620 SERVICE MANUAL
{99500-85F00)

* VITARA SUPPLEMENTARY
SERVICE MANUAL (99501-61A10)

©  COPYRIGHT SUZUKI MOTOR CORPORATION 1996




ELECTRONIC FUEL INJECTION SYSTEM 6E2-1

SECTION 6E2

ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION
FOR H20A TYPE ENGINE)

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

® Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK” position and the negative cable is disconnected fromt the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

This section describes the electronic fuel injection system equipped with the immobilizer control sys-
tem but only on the items different from those of the electronic fuel injection system not equipped
with the immobilizer control system. Therefore, for the information on the electronic fuel injection
system equipped with the immobilizer control system not found in this section and on the electronic
fuel injection system not equipped with the immobilizer control system, refer to the same section of

Service Manual mentioned in FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION . ..ottt e e e e e e 6E2- 2
ELECTRONIC CONTROL SY ST EM ottt ittt ettt e e e et e e e e e s 6E2- 3
' Engine Control Module (ECM) ... . ittt e e e ettty 6E2- 5
DA GIN O SIS . .. e e 6E2- 6
DAGN O ST I FLOW CHART ittt et et e e e e e e 6E2- 7
A-1 ECM Power and Ground Circuit ChECK . ...vvuvrerenrnseee s e e e e, 6E2- 8
Inspection of ECM and IS CirCUItS . ... ovvutet ettt e e e e e e e 6E2-10
Volage Check ..o i e e 6E2-10
ReSiStance Check ..ot e e e e 6E2-14

60G00-6E2:G3-1-18



6E2-2 ELECTRONIC FUEL INJECTION SYSTEM

The electronic fuel injection system of the vehicle equipped with the immobilizer control system dif-

GENERAL DESCRIPTION

fers from that of the vehicle without the immobilizer control system mainly in following points.

e Position of each terminal of engine control module (ECM)

Without immobilizer control system

TERMINAL CIRCUIT
A8 CMP sensor
A9 {Reference signal)
A10 CMP sensor
A11 (Position signal}
B7 Blank
C7 fgnition switch

=

With immobilizer control system

TERMINAL CIRCUIT
AB CMP sensor
A9 (Position signal)
A10 CMP sensor
A1 {Reference signal)
B7 Ignition switch
C7 Blank

For the details of these differences (due to change or addition), refer to the next section “ELECTRONIC

CONTROL SYSTEM”.

B0G10-6E2-G3-2-18




ELECTRONIC FUEL INJECTION SYSTEM 6E2-3

ELECTRONIC CONTROL SYSTEM
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TERMINAL ARRANGEMENT OF EACH -
- COUPLER (VIEWED FROM HARNESS SIDE) o BE2-0010
] ] 1 1
AN A2 A3 T A STAG | AT] AR [AeTATOIAT A4 B1lszlas Be[B5| B8 B7{Es| [CT]CZ|Ca[ch]chlce] mmﬁﬁml}m saiorolont
[A14) A1S ATE a7 analane] A5 AT AZ] A3 Azd| AZ5) A28 [ B3 B10] B1|B12[BialB14[EB15]B18] | €7] 8| cs [cin[Crticz] | D12[Dis]Dna[DisIDie Bi7[DisDis]Dz DZ1|D22
COw1 [o(n] W] SENSOR SENSOR SENSOR SENSOR 6E2-0020
I o GND GND
EGR B+ HEATED ] oy
VALVE OXYGEN HEATER
B SENSOR GND (ECM) SENSOR
coiL4 coLs
6E2-0030 6E2-0040 TEMP. GAUGE 6E2-0050
CMP = Sy g prppn L MAF e
SENSGR '@&‘-@W SENSOR gw,u‘ SENSOR
R POWER SENSOR
- GND  SENSO SUPPLY (5V)
BE2-0060 BE2-0070 BE2-0080
. 1 iGt: Ignition trigger signal
IGNITOR HIGt1{1G12|1GI3{GNDIG1a 361Gt E}IGS GsddGsHGsAIGs 1Gs: lgnitionisigl;nalf I
IGt: Ignition fail safe signal
6E2-0100

NOISE 1GsiGs2|iGs3 :‘L&% h:\;mp Al B
supPRESSOR  Tio ol ol RELAY clo
N SE2-0120
NOTE:

* marked terminal is a terminal which has been newly modified due to installation of immobilizer con-

trol system.
604G00-6E2-G3-3-15



6E2-4 ELECTRONIC FUEL INJECTION SYSTEM

No.1 injector

No.2 injector

No.3 injector

No.4 injector

No.5 injector

No.6 injector

1AC valve

EGR valve [stepper motor)

{if equipped)

9. EVAP canister purge valve

10.  Fuel pumprelay

11.  Fuel pump

12.  Trensmission control module
{A/T vehicle only)

13.  Malfunction indicator lamp
{"CHECK ENGINE"” light)

14.  Monitor coupler

. Diagnosis output terminal

. Diagnosis switch terminal

. Test switch terminal

. Duty output terminal

. ASF duty {Right bank, B2)

output terminal

. Ground terminal

15.  Data link connector

16.  A/C amplifier

17.  lgnitor

18.  No.1 ignition coil

19. No.2 ignition coil

20, No.3ignition coil

21,  No.4ignition coil

22.  No.5ignition coil

23. No.6ignition coil

24.  Noise suppressor

25. Tachometer

26.  Electric load signal dicdes

. Small light switch

. Heater fan motor switch

. Rear defogger switch

. From battery

28,  Power steerifig pressure switch

29, CO adjusting resistor (if equipped)

30. Vehicle speed sensor
{Reed switch in speedometer)

31. CMPsensor

32. |AT sensor

33.  Right bank heated oxygen sensor
{if equipped}

34.  Left bank heated oxygen sensor
{if equipped}

35,  Throttle position sensor

36. ECTsensor

37. MAF sensor

38. Mainrelay

39, Starter magnetic switch

40. ‘Transmission rarge switch
{A/T vehicle only)

41 Main fuse

42, Main switch

43. Battery

44. ECM

eNonhrN-

60G10-6E2-G3-4-15

TER: TER-
MINAL CIRCUIT MINAL CIRCUIT
Al No.1 injector 1 Right bank heated oxygen sensor
A2 | No.2injector {Bank 2 HO2S), if equipped
A3 t'Beft ﬁa.lnﬁggg%d cxy,ge? sensor hoter C2 E&g;:;\ée {stepper motor coil 1), if
an| eater), if equipped
p C3 | EGR valve (stepper motor coil 2), if
Ad | EVAP canister purge valve equipped
A5 | Power steering pressure switch €4 | EGR valve {stepper motor coil 3}, if
A6 | Engine start switch equipped
A7 | Power sourse (for sensors) ce Sggg:;‘ée {stepper motor coil 4), if
*AZ
R CMP sensor {Position signal) co
A9 w7
*ANQ
A1 CMP sensor (Reference signal) cs
co Blank
A12 | No.Sinjector c10
A13 | Ground i
A14 | No.3injector c12
A15 [ No.4injector
A6 | 1ACvalve ol Power source
A17 | Blank D2 | Ignitor {(No.3 cylinder)
alill 03 | Igniter {No.6 cylinder)
A19 | ECT sensor D4 Ignitor {No.1 cylinder)
A20 | Sensor ground D5 | Ignitor (No.d cylinder)
A lA';sensor D6 Ignitor {No.5 cylinder)
A22 | Left bank heated oxygen sensor T "
{Bank 1 HO2S} or CO adjusting resistor D7 | !gnitor {(No.2 cylinder)
A23 | Throttle position sensor 08 | Blank
A24 MAF sensor [v:] Fuel pump relay
A25 | No.6injector 010 Ground
A26 | Ground on
D12 | Power source
B1 D13 | Duty output terminal
82 Blank D14 | Blank
- " - D15 | Diagnosis output terminal and MIL
B3 | Electric load signal diodes ("CHECK ENGINE* light)
B4_| Testswitch terminal D16 | Throttle valve opening signal to TCM
BS Vehicle speed sensor {A/T vehicle only)
B6 | Transmission range switch o7 (E:P_Ii_ne %Q;Lag;is‘;?nal to TCM
venl
"B7 | Ignition switch
9 D18 | Data link connector
B8 | Sensorground 019 | Blank
BS | A/F duty (Right bank, B2} output terminal
510 | Biark D20 | Main relay
021 | Right bank heated oxygen sensor heater
B11 | Power source for back-up {Bank 2 HO2S heater), if equipped
B12 | Diagnosis switch terminal 022 | Ground
B13 | A/C amplifier {if equipped}
B14 | Blank
815 | Tachometer
B16 | Noise suppressor (ignition fail safe signa!)
NOTE:

* marked terminal is a terminal which has been newly modified due to

installation of immobilizer control system.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-5

6E-0040

1. ECM
2. Instrument main panel
3. Steering whee!

60G10-6E2-G3-5-18

Engine Control Module (ECM)

ECM for immobilizer control system has following addi-

tional function.

e On-board diagnostic system (Self-diagnosis function) for
immobilizer control system.

For more information on above item for immobilizer con-

trol system, refer to Section 8A of this manual.

NOTE:

Maifunction indicator lamp (“CHECK ENGINE” light) lights
when the ignition switch is turned ON (but the engine at
stop) with the diagnosis switch terminal ungrounded re-
gardless of the condition of Electronic Fuel Injection sys-
tem.

However, if Malfunction indicator lamp (“CHECK ENGINE”
light) blinks, Immobilizer control system is in malfunction.



6E2-6 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS

Contents of this DIAGNOSIS section are following items only.

o DIAGNOSTIC FLOW CHART

¢ A-1 ECM POWER AND GROUND CIRCUIT CHECK

e INSPECTION OF ECM AND ITS CIRCUITS

For other items, refer to the same section of Service Manual mentioned in FOREWORD of this manual.
At the same time use care for changed items described in the previous section.

NOTE:

When ECM on the vehicle equipped with the immobilizer control system was replaced, including
when replaced because re-checking by using a known-good ECM was necessary during trouble diag-
nosis, the ECM/ICM code must be registered in ECM. If it is not registered, the engine would not start
and accurate trouble diagnosis would not be assured.

For more information, refer to “Procedure after ECM Replacement” in SECTION 8A.
60G00-6E2:G3-6-18



ELECTRONIC FUEL INJECTION SYSTEM 6E2-7

DIAGNOSTIC FLOW CHART

START |«

NO

I
Does malfunction indicator lamp

(Remains OFF)

(“CHECK ENGINE" light} turn ON
when ignition switch is turned ON
{without starting engine.)?

YES “

/|

| Does engine start? |M> Proceed to chart A-1,
YES (ECM power and
‘ ground circuit
Proceed to chart A-2. check.)
(Malfunction indica-
tor lamp (“CHECK
ENGINE” light) cir-
cuit check.)
NO
(Flashes) Proceed to DIAGNO-
SIS of SECTION 8A.,
Remains ON

Using service wire, ground
diagnosis switch terminal and

NOTE:

lamp (“CHECK ENGINE” light).

Flashes

erminal If engine fails to start, crankitfor 2 se-

observe malfunction indicator gonds and then while keeping igni-
tion switch ON {Don’t turn it OFF)

Lground diagnosis switch terminal

L

Proceed to chart A-3.
{Malfunction indica-
tor lamp (*CHECK
ENGINE” light) cir-

YES

Is diagnostic trouble code No.12 in-
dicated?

Check and repair according to flow
chartcorresponding to that code No.

NO

¥

1. After repair, disconnect battery nega-
tive cable for longer than 2 min. to
erase diagnostic trouble code stored
in ECM memeory and reconnect it.

2, Start engine and warm it up to normal
operating temperature,

3. With grounding diagnosis switch ter-
minal and ignition switch turned ON,
make sure that malfunction indicator
lamp (“CHECK ENGINE” light) shows
code No. 12.

4.Remove service wire and reinstall cap.

| Is trouble corrected? =

cuit check.)
Are engine basic YES, Proceed to “TROUBLE
parts described in DIAGNOSIS”,
SECTION 6 “EN- Check Electronic Fuel

GINE DIAGNOSIS”
in good condition?

NO
¥

Repair or replace |

Injection system parts
that are not indicated
by on-board diagnos-
tic system self-diag-
nosis function,

1. Monitor coupler

B: Diagnosis
switch terminal
D: Ground terminal

GE2-0130

NO

YES

\
[ END

60G00-6E2-G3-7-15




6E2-8 ELECTRONIC FUEL INJECTION SYSTEM

A-1 ECM POWER AND GROUND CIRCUIT CHECK
{(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP.)

. Main fuse

. lgnition switch

. Circuit fuse for
ignition coil

. Circutt fuse for ECM

. Main relay

ECM

. Engine ground for ECM

. Terminal position of relay
coupler (viewed from
wire side)

W=

ONTO S

......

60G00-6E2-G3-8-18

s operation of main relay
heard at ignition switch ON?

 YES l NO
Is operation of fuel pump relay Are main fuse and circuit
heard at ignition switch ON? fuses (for ignition coil and

ECM} in good condition?

NO y YES v YES v NO
Proceed to chart A-2, is main relay in good Repair and replace.
{Malfunction indicator | | condition?

lamp {“CHECK ENGINE"” {Check main relay.}
light} circuit check.)

To® To®

60G00-6E2-G3-8-45



ELECTRONIC FUEL INJECTION SYSTEM 6E2-9

From®

Y

1. Disconnect ECM cou-
plers with ignition
switch turned OFF

2.Using service wire,
ground D20 terminal.

3.ls battery voltage ap-
plied to D1 or D12 termi-
nal at ignition switch
ON?

6E2-0160

1. ECM coupler disconnected
2. Service wire

From®

y YES ¥ NO
Check voitage between Replace.
B7 terminal and body
ground with ignition
switch ON.
Is it 10-14V?

y YES y NO

y YES

® Poor connection at
both D1 and D12.

® Faulty fuel pump and
its circuit.

If connection, fuel

pump and fuel pump

circuit is OK, check

ECM and its circuit,

60G10-6E2.G3-9-18

y NO

Poor relay-to-coupler
connection, “B/R"” wire
open, “Bl" wire open,
poor D20 connection,
poor C7 connection, or
poor engine ground.

If all above are OK, sub-
stitute a known-good
ECM and recheck.

“B/W”" wire open

“B/R"” wire open, poor
relay-to-coupler con-
nection or “BI/B” wire
open.

If all above are OK,
check main relay.




6E2-10 ELECTRONIC FUEL INJECTION SYSTEM

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM with
couplers disconnected from it.

Voltage Check

1) Remove ECM from body.

2) Connect ECM couplers to ECM.

3) Check voltage at each terminal of couplers connected.

BE1.0090

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11V or more when ignition switch is ON.

60G10-6E2-G3-10-1S
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1. ECM
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-11

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
A1l No.1 injector 10 -14V Ignition switch ON
A2 No.2 injector 10 - 14V Ignition switch ON
— — - N
A3 Left bank heated oxygen 10- 14V Ignmon' E,;Wlt,Ch o -
sensor heater (if equipped) 0— 2V ﬁit)spemfled idle speed after engine warmed
Ad EVAP canister purge valve 10 - 14V Ignition switch ON
4.7% - 5,26V Ignition switch ON
AB Power steering pressure Engine running at idle speed and steering
switch 0-0.8v wheel turned to the right and left as far as it
stops.
A6 Engine start switch 0-1v Ignition switch ON
(Engine start signal} 6-14v While engine cranking
A7 Power source (for sensors) 4.75 -5.25V Ignition switch ON
*A8 CMP sensor signal gﬁﬁgﬁ:g fﬂ‘i?gzg Ignition switch ON
*AQ (Position signal) 4-6V Crankshaft turned slowly
*A10 CMP sensor signal It;'tectllcator g ffﬁ)g:g Ignition switch ON
*AT1 (Reference signal) 4 _\évgen Crankshaft turned siowly
Al12 No.b injector 10 - 14V Ignition switch ON
A13 Ground —_—
Al4 No.3 injector 10 - 14V Ignition switch ON
A15 No.4 injector 10 - 14V Ignition switch ON
6.2-87V At specified idle speed after engine warmed
Al6 [AC val
Ve {(62% - oN DUTVY] | up.
A17 A18 | Blank _
Ignition switch CN Engine coolant temp.:
A19 ECT sensor About 0.8V 80°C (176°F)
A20 Sensor ground
tgnition switch ON sensor ambient temp:
A21 IAT sensor About 3.0V 20°C (68°F)
Indicator deflection
Left bank heated oxygen repeated between | While engine running at 2,000 r/min for 1
sensor {if equipped) over and under| minute or longer after warmed up.
A22 0.31v
CO adjusting resistor (ve- | Ignition switch ON
hicle without heated oxygen | Voltage varies as specified in graph in Section “CO Adjusting Re-
sensor only) sister” while CO adjusting resister knob turned.
0.35 — 0.65V Ignition switch OI'\I after e‘n_glne warmed up.
Throttle valve at idle position.
A23 TP sensor — -
Ignition switch ON
3.6-4.5V ...
Throttle valve at full open position.
A24 MAF sensor 0.5-1.0V Igl:utlon s.wrcch OI'-\I -
1.5-1.8V With engine running at idle speed
A25 No.6 injector 10 - 14V Ignition switch ON
A26 Ground

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

At|Az] a3 T Y PV E P N ) S [81]e2[ o3| o4[ 65| 66| E7 B8] [Tz ca]ch cs]cs]F Dz]nalm[os PR PR (R
R R e s e R R 7 o s e I 50 ) S . S | o 3 e S T S (S [ FEMENERCEEE Al

6E2.0020
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6E2-12 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
B1
B2 Blank _—
Ignition switch ON. small light, heater fan
0w and rea r defogger all turned OFF
B3 Electric load signal diode — - 99 -
10 - 14V Ignition switch ON. Small light, heater fan
and rear defogger turned ON
4.75-5.25V Ignition switch ON
B4 Test switch terminal Ignition switch ON
0-0.8vV . .
Test switch terminal grounded
Indicator deflection | Ignition switch ON
B5 Vehicle speed sensor repeated between | Rear left tire turned slowly with rear right
0-1and4-5vV tire locked.
0 -0.8V Ignition SWItch. O,I,\J o
. . Selector lever in “P” or “N” range
B6 Transmission range switch — -
4.75 — 5.25V Ignition switch ON
) ) Selector lever in “R”, D", 2" or “L." range
- . 10 - 14V Ignition switch ON
*B7 Ignit tch
gnition swite 0-0.8V Ignition switch OFF
B8 Sensor ground
B9 A/F duty (Right bank) 4.75 - 5.25V Ignition switch ON
output terminal
B10 Blank -
B11 Power source for back-up 10 - 14V Ignition switch ON and OFF
4.75 - 5.25V Ignition switch ON
B12 Diagnosis switch terminal Ignition switch ON
0-0.8V . ) . .
Diagnosis switch terminal grounded
e o . 4.75 - 528V Ignition switch ON
B13 A/C lif f d
amplifier (if equipped) 0-15v A/C ON
B14 Blank
B15 Tachometer 0-0.8V Ignition switch ON
B16 Noise suppressor 10— 14V ignition switch ON
{ignition fail safe signal)
TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
Indicator deflection
c1 Right bank heated oxygen | repeated between | While engine running at 2,000 r/min for 1
sensor (if equipped) over and under | minute or longer after engine warmed up
0.31V
M than 3 seconds after ignition switch
co EGR valve (stepper 10 -14v Ol(\)lre an g
il 1), if i - -
motor coil 1), if equipped 0-35v After engine start (At fast idle)
More than 3 seconds after ignition switch
c3 EGR valve (stepper 0-3.5v ON 9
motor coil 2), if equipped 10- 14V After engine start (At fast idle)
More than 3 seconds after ignition switch
ca EGR valve (stepper 0-35V ON 9
il 3), if i - -
motor coil 3), if equipped 10 - 14V After engine start (At fast idle)
More than 3 seconds after ignition switch
C5 EGR valve (stepper 10 - 14V ONr g
motor coil 4), if equipped 0-3.5v After engine start (At fast idle)
*C7 Blank _—

60G10-6E2-G3-12-18




ELECTRONIC FUEL INJECTION SYSTEM 6E2-13

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
D1 Power source 10- 14V Ignition switch ON
D2 Ignitor (No.3 ignition coil)
D3 Ignitor {No.6 ignition coil)  —
D4 Ignitor (No.1 ignition coil) e
D5 Ignitor (No.4 ignition coil) _—
D6 Ignitor {(No.5 ignition coil) e
D7 Ignitor (No.2 ignition coil) —_—
D8 Blank -
D9 Fuel pump relay 0-25v For 3 seconds after ignition switch ON
10 - 14V After the above time
D10 D11 | Ground
D12 Power source 10 - 14V Ignition switch ON
D13 Duty output terminal 10 - 14V Ignition switch ON
D14 Blank
Diagnosis output terminal . .
. - 0-25V Ignition switch ON
D15 and malfunction indicator
lamp. {"CHECK ENGINE” . .
. 10 - 14V Engine running
light)
Transmission control Ignition switch ON
D16 module  (throttle  valve Voltage varies as specified in graph in SECTION “THROTTLE
(A/T only) opening signal) VALVE OPENING SIGNAL OUTPUT FOR TCM (A/T VEHICLE
ONLY)” while throttle valve is opened gradually.
0-1V Ignition switch ON
(0% ON duty) Engine coolant temp. = below 0°C (32°F)
Transmission control mod- Ignition switch ON
D17 . 3.4-4.8V . . .
(AT only) u.le {engine coolant temp. (33% ON duty) Engine coolant temp. = between 0°C (32°F)
signal} and 31°C (88°F) .
6.7 - 9.3V Ignition switch ON
{67% ON duty) Engine coolant temp. = over 31°C (88°F)
D18 Data link connector 4-5Y Ignition switch ON
D19 Blank
D20 Main relay 0-2.0vV Ign'ition swftch ON
10 -14V Ignition switch OFF
Right bank heated 10-14V Ignition switch ON
D21 oxygen sensor heater 0— 2.0V Atspecified idle speed after engine warmed
(if equipped) ) up
D22 Ground
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE})
AT AZ) A3 AHASIABmABIMOIAﬂ EIEEER ;§1|cz (&% cs]’cﬂ oA P13 o] )
AV AE A ATT]ATE] Aot AR A21lA2] g Aal A1 28 [ B [BToTEN B1ZiB13[B14[g15[816) [CTC8| Ca [CrCit[cial I}Emﬁmm P ERE e
§£2-0020

NOTE:;

* marked terminalis a terminal which has been newly modified due to installation of immobilizer con-

trol system.
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6E2-14 ELECTRONIC FUEL JNJECTION SYSTEM

Resistance Check
’ ) 1) Disconnect ECM couplers from ECM with ignition switch
OFF.
CAUTION:
Never touch terminals of ECM itself or connect volt-
meter or ohmmeter.
2} Check resistance between each pair of terminals of dis-
connected couplers as listed in following table.
CAUTION:
¢ Be sure to connect chmmeter probe from wire
sevone harness side of coupler.
1. ECM coupler disconnected ¢ Be sure to turn OFF ignition switch for this check.
2. Ohmmeter e Resistance in table represents that when parts
50G00-6E2-63-14-15 temperature is 20°C (68°F).
STANDARD
TERMINAL CIRCUIT RESISTANCE CONDITION
Al-D1 No.1 injector 10.8-13.2Q
A2 -D1 No.2 injector 10.8 - 13.2@Q
A3 *B7 L_eft ba-nk HO2S heater 5.5 - 6.50
{if equipped)
Ad-D1 EVAP canister purge valve 28 — 36Q
A12-D1 MNo.5 injector 10.8-13.2Q2
A14-D1 No.3 injector 10.8-13.2Q
A15 - D1 No.4 injector 10.8 - 13.2Q
Al16-D1 JAC valve 8.7-10.5Q —_—
A19-B8 ECT sensor 305 — 324 Engine coolant temp.: 80°C {176°F)
A21-B8 IAT sensor 2.21 - 2.69kQ Intake air temp.: 20°C (68°F)
A29 - A7 90 adj'usting resistor 0 - 5OKE
(if equipped)
A25 - D1 No.6 injector 10.8 -13.2Q
Ohmmeters indica- .
Bgr:)s:gy Vehicle speed sensor Bo; ::fJ:CtS between rR:aarrrIizft’:tv\vul';‘eeﬂltll:)ﬂee?j.sloww with
Continuity Selector lever in “P” or “N” range
B6 - Body N . TV T
ground Transmission range switch o Selector lever in “R”, “D”, “2" or
“L" range
Cz-D1 EGR valve 21-23Q
C3-D1 EGR valve 21-23Q
C4-D1 EGR valve 21-23Q
C5-D1 EGR valve 21-23Q
D9 - *B7 Fuel pump relay 61-73Q
D20 -B11 Main relay 61-73Q
D21 - *B7 Ffight l?ank HO2S heater 5.5 - 6.5
(if equipped)
NOTE:

# marked terminal is a terminal which has been newly modified due to installation of immobilizer con-

trol system.
60G10-6E2-G3-14-35
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IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and
NOTE have special meanings. Pay special
attention to the messages highlighted by these
signal words.

WARNING:
Indicates a potential hazard that could re-

sult in death or injury.

CAUTION:
Indicates a potential hazard that could re-

sult in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:
This service manual is intended for autho-

rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechan-
ics or mechanics without the propertools
and equipment may not be able to proper-
ly perform the services described in this
manual. Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

® Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On- Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative. Ei-
ther of these two conditions may resuit
in severe injury.

o If the air bag system and another ve-
hicle system both need repair, Suzuki
recommends thatthe air bag system be
repaired first, to help avoid unintended
air bag deployment.

¢ Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
components or wiring). Modifications
can adversely affect air bag system per-
formance and lead to injury.

e [f the vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process), remove
the air bag system components (air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.




FOREWORD TABLE OF CONTENTS | SECTION

This SUPPLEMENTARY. SERVICE MANUALisa | ENGINE
supplement to SY413/416 and SY418 SERVICE Electronic Fuel Injection
MANUAL and has been prepared exclusively System(For SY413/416 not

for SY series equipped with immobilizer con- equipped with oxygen 6E1
trol system. sensor heater)

Electronic Fuel Injection
Applicable model: SY413/5Y416/SY418 System (For SY418) 6E2

equipped with immobiliz-

er control system

This SUPPLEMENTARY SERVICE MANUAL NOTE:

contains service information for vehicles For$Y413/SY416 equipped with immobilizer
equipped with the immobilizer control system control system and oxygen sensor heater,
but only on different items as compared to refer to SY413/SY416 SUPPLEMENTARY
those without the immobilizer control system SERVICE MANUAL FOR OXYGEN SENSOR
and except the contents of “SECTION 8A : Im- HEATER EQUIPPED VEHICLE{99501-60G20)}
mobilizer Control System”.

RELATED SERVICE MANUAL

Therefore, whenever servicing immobilizer e SY413/416 SERVICE MANUAL
control system of SY series, consult this sup- (99500-60G00)

plement first. And for any section, item or de- ® SY416 SUPPLEMENTARY SERVICE
scription not found in this supplement MANUAL {99501-60G00)

When replacing parts or servicing by disas-
sembling, it is recommended to use SUZUKI
genuine parts, tools and service materials (lu-
bricants, sealants, etc.) as specified in each de-
scription.

Allinformation, iliustrations and specifications
contained in this literature are based on the lat-
est product information available atthe time of
publication approval. And used as the main
subject of description is the vehicle of standard
specifications among others. Therefore, note
that illustrations may differ from the vehicle
being actually serviced. The rightis reserved to
make changes at any time without notice.

SUZUKI MOTOR CORPORATION
B OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1996



ELECTRONIC FUEL INJECTION SYSTEM 6E1-1

SECTION 6E1 | 6E1

ELECTRONIC FUEL INJECTION SYSTEM

(For SY413/416 NOT EQUIPPED WITH
OXYGEN SENSOR HEATER)

WARNING: :

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

# Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK" position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

This section describes the electronic fuel injection system equipped with the immobilizer control sys-
tem but only on the items different from those of the electronic fuel injection system not equipped
with the immobilizer control system. Therefore, for the information on the electronic fuel injection
system equipped with the immobilizer control system not found in this section and on the electronic
fuel injection system not equipped with the immobilizer control system, refer to the same section of
Service Manual mentioned in FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION . ...ttt i e ettt et et e tar e itm ey BE1- 2
ELECTRONIC CONTROL SY ST EM .ottt it e et ettt teeene st eatnaaaaraaeareannnns 6E1- 3
Engine Control Module (ECIM ) ..ottt it ettt ee s e et aeesesaarireaeannnrens 6E1- 5
T 11 L 6E1- 6
DIAGNOSTIC TROUBLE CODE(S) CHECK . oottt e s taineas 6E1- 7
A-1 ECM Power and Ground Circuit Check ..ot i it it et err s irranaeeans 6E1- 8
Inspection of ECM and B CirCUItS ..ottt ittt et e et e e ie e te e ant e e tnennrses 6E1-10
Voltage Check ... i i i i ettt ett e aeanaaanrneaanaennn 6E1-10
REsiStance CheCK ...ttt ittt i ettt v ae et rns e e erraeaanasnnnsarannsnnn 6E1-14
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6E1-2 ELECTRONIC FUEL INJECTION SYSTEM

¢ Position of each terminal of engine control module {(ECM)

ed.

GENERAL DESCRIPTION

The electronic fuel injection system equipped with the immobilizer control system differs from un-
equipped one in following points.

Without immobilizer control system

changed and ignition switch terminal add-

With immobilizer control system

TERMINAL CIRCUIT
A7 Fuel pump relay
A20 Blank
A23
Camshaft position sen-
C2 sor (positive)
C4 Throttle position sensor
Camshaft position sen-
c8 sor (negative)
C10 Oxygen sensor ground

TERMINAL CIRCUIT
A7 Blank
A20 Fuel pump relay
A23 Ignition switch
C2 Throttle position
ca Camshaft. position sen-
sor (positive)
C8 Oxygen sensor ground
c10 Camshaft position sen-

sor {negative)

¢ Circuit from main fuse box to main relay changed.

For the details of above changed or added items, refer to “ELECTRONIC CONTROL SYSTEM” in the

next section.
60G00-6E1-(G4-2-15




ELECTRONIC FUEL INJECTION SYSTEM 6E1-3

ELECTRONIC CONTROL SYSTEM
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NOTE:

*1 marked circuit is used in vehicles without immobilizer control system.

*2 marked circuit is used in vehicles with immobilizer control system.

* marked terminal is a terminal which has been newly added or whose position has been changed due to installation
of immobilizer control system.

6E1-0120
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6E1-4 ELECTRONIC FUEL INJECTION SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-5

S\

1

1. ECM

i

)

2, Instrument panel

BE1.0930

60G10-6E1-G4-5-15

Engine Control Module (ECM)

ECM for immobilizer contro!l system has following addi-

tional function.

® On-board diagnostic system {Self-diagnosis function) for
immohbilizer control system.

For more information on above item for immobilizer con-

trol system, refer to Section 8A of this manual.

NOTE:

Malfunction indicator lamp (“CHECK ENGINE” light) lights
when the ignition switch is turned ON (but the engine at
stop) with the diagnosis switch terminal ungrounded re-
gardless of the condition of Electronic Fuel Injection sys-
tem.

However, if Malfunction indicator lamp (“CHECK ENGINE”
light) blinks, Immobilizer control system is in malfunction.



6E1-6 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS

Contents of this DIAGNOSIS section are following items only.

e DIAGNOSTIC TROUBLE CODE(S) CHECK

® A-1 ECM POWER AND GROUND CIRCUIT CHECK

¢ [NSPECTION OF ECM AND ITS CIRCUITS

For other items, refer to the same section of Service Manual mentioned in FOREWORD of this manual.
At the same time use care for changed items described in the previous section.

NOTE:

When ECM on the vehicle equipped with the immobilizer control system was replaced, including
when replaced because re-checking by using a known-good ECM was necessary during trouble diag-
nosis, the ECM/ICM code must be registered in ECM. If it is not registered, the engine would not start
and accurate trouble diagnosis would not be assured.

For more information, refer to “Procedure after ECM Replacement” in SECTION 8A.

80G10-6E1-G4-6-15



ELECTRONIC FUEL INJECTION SYSTEM 6E1-7

DIAGNOSTIC TROUBLE CODE(S) CHECK
START -

Y
Does malfunction indicator lamp
{“CHECK ENGINE"” light) turn ON
when ignition switch isturned ON
{(without starting engine.)?

BE1-0140

NO (Remains OFF
( : ) = Does engine start? NO » Proceed to chart

A-1. (ECM power
and ground circuit
check.)

Y

Proceed to DIAG-
NO (Flashes) | \0SIS of SECTION
8A.

YES

Y

Connect service wire to diagno-
sis switch terminal and ground
terminal of diagnosis connector >

Proceed to chart
YES | A-2, (Malfunction
indicator lamp
(*“CHECK ENGINE”
light) circuit check.)

T and observe malfunction indi-
cator lamp (“CHECK ENGINE”
light).

NOTE:

If engine fails to start, crank it for
2 seconds and then while keep-
ing ignition switch ON (Don't
turn it OFF) ground diagnosis
switech terminal,

Proceed to chart A-3.
{Malfunction indica-
* tor lamp (“CHECK[—
ENGINE” light} cir-
cuit check.}

! X .".'.'." [ .“:‘.. r—y .
1. Relay box
2. Diagnosis switch terminals
3. Ground terminal

Remains ON

Flashes

L

1.Record all of diagnostic trouble
code(s) indicated.

2.Disconnect service wire from
diagnostic switch terminal

60G00-6E1-G4-7-15



6E1-8 ELECTRONIC FUEL INJECTION SYSTEM

A-1 ECM POWER AND GROUND CIRCUIT CHECK
(MALFUNCTION [NDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION

SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UP)

: o[e] | ;
IE A23 /

Rig

AlY
R/IB A12/A25 At14 B/O
6
1. Main fuse
2. Ignition switch
3. Circuit fuse
4. Main relay
5. ECM
6. ECM ground
7. Intake manifold BE1-0160
60G00-6E1.G4-8-15
Is operation of main
relay heard at ignition
switch ON?
YES + NO
Are main circuit fuses
in good condition?
v YES y NO
Is main relay in good Repair or replace.
condition?
{Check main relay.)
| |

To @ To

60G00-6E1-G4-8-25



ELECTRONIC FUEL INJECTION SYSTEM 6E1-9

From@

From

NO y YES 1 NO
1.Disconnect  ECM Check voltage be- Replace,
couplers with igni- tween A23 terminal
tion switch OFF. and body ground
2. Using service wire, a2s || with ignition switch
ground B1 terminal, ON.
3.l1s battery voltage Is it 10-14V?
applied to A12 or
A25 terminal at igni-
tion switch ON? . ECM couoler e y YES { NO
. n " " .
2. Body Graund T ® Poor relay-to-cou- B/W" wire open
GE1.0170 pler

| YES

| NO

® Poor A1 and Al14
connection.

® “B/O" wire open or

e Poor “B/O” wire
grounding.

If wire and connec-

tions are OK, substi-

tute a known-good

ECM and recheck.

® “R” wire open,
® Poor relay-to-cou-
pler
connection or
® “R/B" wire open.
If wire and connection
are OK, check main
relay.

60G10-6E1-G4-9-15

connection,
® “R" wire open,
® “Gr"” wire open or
® Poor B1 connection or
® Poor engine ground.
i all above are OK,
substitute a known-
good ECM and re-
check.




6E1-10 ELECTRONIC FUEL INSECTION SYSTEM

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or chmmeter to ECM with
coupler disconnected from it.

60G00-6E1-G4-10-15

Voltage Check

1) Remove ECM from body.

2) Connect ECM couplers to ECM.

3) Check voltage at each terminal of couplers connected.

1 NOTE:
As each terminal voitage is affected by the battery voltage,
confirm that it is 11V or more when ignition switch is ON.

&
=

BE1.0180

1. ECM
2. Couplers
3. Body ground

60G00-6E1-G4-10-2S
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BE1-0190

1. ECM
2. Couplers
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-11

TERMI- NORMAL
NAL CIRCUIT VOLTAGE CONDITION
Al Ground _
A2 Injector (No.3 and No.4) 10-14V Ignition switch on
A3 IAC valve {open) 9.8 - 14V Warmed up engine running at idle speed
A4 | EGR solenoid vacuum valve 10-14V | Ignition switch ON
{if equipped)
As | EVAP canister purge valve 10-14V | Ignition switch ON
{if equipped)
:;67 Blank — —
10- 14V [gnition switch ON
A8 Radiator fan control relay 0.3— 1.0V Ignition switch ON
When engine cooling fan ON
A9 Blank
10-14V Ignition switch ON
A10 PO\{VB" s-teerin‘g pressure With engine running at idle speed, turning
switch (if equipped) 0-1V steering wheel to the right and left as far as
‘ it stops, repeating it a few times
A11 Engine start switch 6-12V While engine cranking
(Engine start signal) about OV Other than above
Al2 Power source 10 - 14V Ignition switch ON
ﬁ:i Ground
A15 Injector (No.1 and No.2) 10 =14V Ignition switch ON
Al16 IAC valve {close) 0-4.2v Warmed up engine running at idle speed
A17
A18 Blank _ _
A19
*A20 Fue! pump relay 0-1.0v For 2 seconds after ignition switch ON
10 - 14V After the above time
ﬁ:; Blank —_—
. ) 10 - 14V tgnition switch ON
"A23 | Ignition signal about OV | Ignition switch OFF
A24 Ground
A25 Power source 10-14V Ignition switch ON
A26 Z"r’;‘l’ﬁ{ source for back-up 10-14V | Ignition switch ON and OFF
B1 Main relay 0.4-1.0V Ignition switch ON
82 Malfunction indicator lamp 0.5-2.0V Ignition switch ON
(“CHECK ENGINE” light) 10~ 14V When engine running
B3 Duty output terminal ov Ignition switch ON
B4 Blank
- Ignition switch ON
(ZST I{Znﬁ?iﬁf? v(;?\:grglpg?ndg- \?oltage varies as specified in figure in Section _”OUTPUT
: SIGNAL OF THROTTLE VALVE OPENING” . while throttie
only) signal) valve is opened gradually.
Be | Data link connector 4-5v | Ignition switch ON
(serial data terminal)

60G00-6E1-G4-11-18




6E1-12 ELECTRONIC FUEL iINJECTION SYSTEM

TERMI- NORMAL
CIRCUIT NDITION
NAL VOLTAGE co
87 A/C amplifier {A/C ON signal) 10 -14V While engine running and A/C OFF
{if equipped) 0-0.6V While engine running and A/C ON
B8 Test switch terminal 10-14V Ignition switch ON
B9 lgnition trigger signal 0-1V Ignition switch ON
B10 Ignition fail safe signal 0-1v Ignition switch ON
.. Ignition switch ON
(SB /E'T g;:;rgfil;: ecgn;;?:] n’;?dr:;t:e Voltage varies as specified in figure in Section “OUTPUT SIG-
pening sIgnal, | AL OF THROTTLE VALVE OPENING” white throttle valve is
only) 3A/T)
opened gradually.
B12 AJC amplifier (A/C cut signal) about 0V While engine running and A/C OFF
{if equipped) 10 - 14V While engine running and A/C ON
Transmission control module | Ignition switch ON
(Throttle valve opening signal, | Voltage varies as specified in figure in p. 6E1-107 with throttle
3 AT valve is opened gradually.
0-1V
{0% ON Engine coolant temp.:Below 0°C (32°F)
B13 duty) -
T Ti issi trol modul 34-48V
only) ransmission control module 4-4, . . o _ RO
y {Engine coolant temp. signal, {33% ON :E;z%l[:n_e ,Tg;,l:;“ temp.:Between 0°C - 50°C
4 A/T) duty)
6.7-9.3V
(67% ON Engine coolant temp.:Above 50°C {122°F)
duty}
About OV
(3 AT) tgnition switch ON, selector lever in “P” or
- "N" range position.
B14 Transmission control module 10-14V gep
o ; {4 A/T)
(AT {Transmission range switch
only) signat) 10-14V
(3 A/T) Ignition switch ON, selector lever in “R” or
About OV D", “2" or “L” range position.
(4 AT)
ignition switch ON
About OV Headlight, small light, heater fan or rear de-
. fogger turned ON
B15 Electric load signal
ciricload signa Ignition switch ON
10 - 14V Headlight, small light, heater fan or rear de-
fogger turned ON
B16 Diagnosis switch terminal 10 -14V lgnition switch ON
Indicator
deflection Ignition switch ON
C1 Vehicle speed sensor repeated Front left tire turned quickly with front right
0-1V and tire locked
4-6vY
0.18-1.03V llghnrlg';t)lr; i\l;f!l\t((éha?ilzl“e osition
*C2 Throttle position sensor anit —oh ON P
_ gnition switc
3.27 -4.58V Throttle valve at full open position
c3 Manifold absolute pressure 33 4.0V Ignition S\.Nitch ON
sensor Barometric pressure = 760 mmHg
* Camshaft position sensor - .
c4 (positive) about OV Ignition switch ON

60G10-6E1-G4-12-15




ELECTRONIC FUEL INJECTION SYSTEM 6E1-13

TERMI- NORMAL
IRCUIT
NAL C VOLTAGE CONDITION
Cb Engine coolant temp. sensor 0.55 - 0.95V Ignition switch ON
9 P ' ' Engine coolant temp.:80°C (176°F)
Power source for sensors .
C .75-5.25V iti tch ON
6 (MAP sensor and TP sensor) 4.78 ° Ignition switch O
about OV Ignition switch O!\I N
. . Throttle valve at idle position
Cc7 Idle switch {in TP sensor) — -
10 — 14V Ignition switch ON
Throttle valve opens larger than idle position
xcg | Oxygensensor ground oV Ignition switch ON
(if equipped)
Indicator deflec-
. . tion repeated | While engine running at 2,000 r/min for 1
Oxygen sensor (if equipped) )
between over | minute or longer after warmed up
Co and under 0.45V
CO adjusting resistor Ignition switch ON
(vehicle without oxygen sen- | Voltage varies as specified in figure in Section “CO adjusting
sor) Resistor” while CO adjusting resistor knob is turned gradually.
h —
*C10 Cams -aft position sensor about OV ignition switch ON
{negative)
Ignition switch ON
C1 Intake air temp. sensor 20-27V Sensorambienttemp. (intake airtemp.}:20°C
{68°F)
ci12 Ground for sensors oV Ignition switch ON
NOTE:

* marked terminal is a terminal which has been newly added or modified due to installation of immo-
bilizer controt system.

60G00-6E1-G4-13-18



6E1-14 ELECTRONIC FUEL INJECTION SYSTEM

6E1-:0110

1. ECM coupler disconnected
2. Ohmmeter

60G00-6E1-G4-14-15

Resistance Check

1) Disconnect ECM couplers from ECM with ignition switch

OFF.

CAUTION:

Nevertouch terminals of ECM itself or connect volt-
meter or chmmeter.

2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table,

CAUTION:

e Be sure to connect ohmmeter probe from wire
harness side of coupler.

e Be sureto turn OFF ignition switch for this check.

¢ Resistance in table below represents that when
parts temperature is 20°C (68°F).

NORMAL
TERMINAL CIRCUIT NDITION
RESISTANCE o
A2 - A12/A25 | Injector (No.3 and No.4) 6.1-7.1Q -_
A3 - A12/A25 | 1AC valve (open) 19.3-22.3Q —_
A4~ A1yA2s | EGR solenoid vacuum 33 -390 —
valve (if equipped)
A5— A12/A25 | CVAPcanister purge 33 -39Q —_
valve {if equipped)
*A20 - *A23 Fuel pump relay 60 - 120Q —
B1 - AZ6 Main relay 60 - 120Q —_—
A8 — B1 Radiator fan gontrol 140 - 2200
relay and main relay
A15 - A12/A25 | Injector {No.1 and No.2} 6.0 - 8.0Q —_——
A16 - A12/A25 | 1AC valve {close) 18.8-22.8Q —
*Cd — *C10 Camshaft position 205 — 2550
sensor
Ch-C12 ECT sensor 306 - 331Q Engine coolant temp.: 80°C {176°F)}
’ continuity Throttle valve at idle position
c7-C12 tdle switch in TP i
witch in TP sensor % (infinity) Thrx:)t_tle valve opens larger than idle
position
I . 0 -50 kQ with
CQ adjusting resistor . ;
C9-C12 (vehicle without oxygen MAP sensor and Re_smtgnce dgpedmg on CO- ‘
TP sensor coupler | adjusting resistor knob position
sensor) .
disconnected
C11-C12 AT sensor 2.21-2.69Q Intake air temp.: 20°C (68°F)
NOTE:

;
* marked terminal is a terminal which has been newly added or modified due to installation of immo-
bilizer control system. ‘

60G10-6E1-:G4-14-35



ELECTRONIC FUEL INJECTION SYSTEM 6E2-1

SECTION 6E2
6E2

ELECTRONIC FUEL INJECTION SYSTEM
(For SY418)

WARNING:

For vehicles equipped with a Supplemental Inflatable Restraint Air Bag System:

® Service on or around Air Bag System Components or Wiring must be performed only by an
authorized Suzuki dealer. Please observe all WARNINGS and SERVICE PRECAUTIONS in Sec-
tion 9J under “On-Vehicle Service” and the Air Bag System Component and Wiring Location
view in Section 9J before performing service on or around Air Bag System Components or
Wiring. Failure to follow WARNINGS could result in unintended air bag deployment or could
render the air bag inoperative. Either of these two conditions may result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned
to the “LOCK” position and the negative cable is disconnected from the battery. Otherwise,
the air bags may be deployed by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

This section describes the electronic fuel injection system equipped with the immobilizer control sys-
tem but only on the items different from those of the electronic fuel injection system not equipped
with the immobilizer control system. Therefore, for the information on the electronic fuel injection
system equipped with the immobilizer control system not found in this section and on the electronic
fuel injection system not equipped with the immobilizer control system, refer to the same section of
Service Manual mentioned in FOREWORD of this manual.

CONTENTS

GENERAL DES CRIPTION ... ittt ittt e et e et e e e e e st eranrnnas 6E2- 2
ELECTRONIC CONTROL SY ST EM o \tttvt ittt et ettt et e e e et e e e e et e e aes 6E2- 3
Engine Control Module (ECM) ... . i i ittt i ettt ettt e iinerarnnaes 6E2- 5
DA G O S S . .. e e e e 6E2- 6
DIAGNOSTIC TROUBLE CODE(S) CHECK ..ottt iv e ieee et ettt ene e et iaannes 6E2- 7
A-1TECM Power and Ground Circuit Chetk .. .o.e ittt et e e v eeranereennneess 6E2- 8
Inspection Of ECM and 118 CiroUits . ..ttt ettt it st ranssssrneesesrannnnnnns 6E2-10
BT 1 =T 1= o =T 6E2-10
RESIStANCE ChECK .. ottt i it et ettt e 6E2-14

60G10-6E2-G4-1-18



6E2-2 ELECTRONIC FUEL INJECTION SYSTEM

GENERAL DESCRIPTION

The electronic fuel injection system equipped with the immobilizer control system differs from un-
equipped one in following points.

& Position of each terminal of engine control module (ECM) changed and ignition switch terminal add-

ed.
Without immobilizer control system With immobilizer control system
A8, 9 CMP sensor (Reference signal) A8, 9 CMP sensor (Position signal)
A10, 11 | CMP sensor (Position signal) :> A10,11 | CMP sensor (Reference signal)
B7 Blank B7 Ignition switch

e Circuit from main fuse box to main relay changed.

For the details of above changed or added items, refer to “ELECTRONIC CONTROL SYSTEM” in the
next section.
60G10-6E2-G4-2-18



ELECTRONIC FUEL INJECTION SYSTEM 6E2-3

ELECTRONIC CONTROL SYSTEM
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6E2-4 ELECTRONIC FUEL INJECTION SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-5
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1. ECM
2. Instrument pane!

BE1-0130

60G10-682.G4-5-18

Engine Control Module (ECM)

ECM for immobilizer control system has following addi-

tional function.

¢ On-board diagnostic system (Self-diagnosis function) for
immobilizer control system.

For more information on above item for immobilizer con-

trol system, refer to Section 8A of this manual.

NOTE:

Malfunction indicator lamp {("CHECK ENGINE” light) lights
when the ignition switch is turned ON (but the engine at
stop) with the diagnosis switch terminal ungrounded re-
gardless of the condition of Electronic Fuel Injection sys-
tem.

However, if Malfunction indicator lamp (“CHECK ENGINE”
light) blinks, Immobilizer control system is in malfunction.



6E2-6 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS

Contents of this DIAGNOSIS section are following items only.

e DIAGNQOSTIC TROUBLE CODE(S) CHECK

¢ A-1 ECM POWER AND GROUND CIRCUIT CHECK

e [NSPECTION OF ECM AND ITS CIRCUITS

For other itemns, refer to the same section of Service Manual mentioned in FOREWORD of this manual.
At the same time use care for changed items described in the previous section.

NOTE:

When ECM on the vehicle equipped with the immobilizer control system was replaced, including
when replaced because re-checking by using a known-good ECM was necessary during trouble diag-
nosis, the ECM/ICM code must be registered in ECM. If it is not registered, the engine would not start
and accurate trouble diagnosis would not be assured.

For more information, refer to “Procedure after ECM Replacement” in SECTION 8A.

60G10-6€2-G4-6-15



ELECTRONIC FUEL INJECTION SYSTEM 6E2-7

DIAGNOSTIC TROUBLE CODE(S) CHECK
START -

Y
Does malfunction indicator lamp
(“CHECK ENGINE” light) turn ON
when ignition switch is turned ON
{without starting engine.)?

NO (Remains OFF 0
( )= Does engine start? N = Proceed to chart
A-1. (ECM power
and ground circuit
check.)
NO (Flash Proceed to DIAG-
(Rashes) I NOSIS of SECTION
YES 8A.
Y

Connect service wire to diagno- Proceed to chart
sis switch terminal and ground YES | A-2, {Malfunction

Y

indicator lamp
{"CHECK ENGINE"”

terminal of diagnosis connector
1 and observe malfunction indi-
light) circuit check.)

cator lamp (“CHECK ENGINE”
light).

NOTE:

If engine fails to start, crank it for
2 seconds and then while keep- J
ing ignition switch ON {Don’t - “

turn it OFF) connect spare fues tor lamp ["CHECK

to diagnosis switch terminal. H— ‘ ELI:S (I:]I:JeEck ; ight) cir-
J 1L

Proceed to chart A-3.
{Malfunction indica-

1. Relay box
2. Diagnosis switch terminals
3. Ground terminal

Remains ON

Flashes

1.Record all of diagnostic trouble
code(s) indicated.

2. Disconnect spare fuse from diag-
nostic switch terminal

60G10-6E2-G4-7-18



6E2-8 ELECTRONIC FUEL INJECTION SYSTEM

A-1 ECM POWER AND GROUND CIRCUIT CHECK
{(MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON AND ENGINE DOESN'T START THOUGH IT IS CRANKED UF)

1. Main fuse

2. Ignition switch

3. Cirguit fuse for
ignition cotl

4. Circuit fuse for
ECM

5. Main relay

6. ECM

7. Engine ground
for ECM

8. Terminal position
of relay coupler
(viewed from
wire side}

——————

........

I\)20 GE2-0150
60G10-6E2-G4-8-1S
Is operation of main
relay heard at ignition
switch ON?
YES V NO
Are main fuse and cir-
cuit fuses (for ignition
coil and ECM) in good
condition?
{ YES } NO
Is main relay in good Repair or replace.
condition?
{Check main relay.)

Y
To(®) To(®)

60G10-6E2-G4-8-28



ELECTRONIC FUEL INJECTION SYSTEM 6E2-9

From @

From

y YES y NO

1. Disconnect ECM Check voltage be- Replace.

couplers with igni- tween B7 terminal

tion switch turned and body ground

OFF. with ignition switch
2. Using service wire, ON.

ground D20 termi- s it 10-14Vv?

nal.
3.ls battery voltage 2 D20

applied to D1 or D12 Y YES y NO

terminal at ignition
switch ON?

1. ECM coupler disconnected
2, Service wire
€E1-0160

y YES

} NO

® Poor connection at
both D1 and D12.

If connection is QK,

check ECM and its cir-

cuit,

60G10-6E2-G4-9-1S

“R" wire open, poor
relay-to-coupier con-
nection or “R/B” wire
open.

If all above are OK,
check main relay.

Poor relay-to-coupler
connection, “B/R” wire
open, “Bl" wire open,
poor D20 connection,
poor C7 connection, or
poor engine ground.

If all above are OK, sub-
stitute a known-good
ECM and recheck.

“B/W” wire open




6E2-10 ELECTRONIC FUEL INJECTION SYSTEM

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or ohmmeter to ECM with
couplers disconnected from it.

Voltage Check

1} Remove ECM from body.

2} Connect ECM couplers to ECM.

3) Check outage at each terminal of couplers connected.

NOTE:
610090 As each terminal voltage is affected by the battery voltage,
confirm that it is 11V or more when ignition switch is ON.

60G10-6E2-G4-10-15
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-11

TERMI-
NATI CIRCUIT NORMAL VOLTAGE CONDITION
Al No.1 injector 10 - 14V Ignition switch ON
A2 No.2 injector 10 - 14V Ignition switch ON
Heated o 10 - 14V Ignition switch ON
ea Xygen sensor
A3 heater (if gc?uipped) 0—2V ﬁ;ta specified idle speed after engine warmed
Ad EVAP canister purge valve 10-14V lgnition switch ON
4.75-5.25V lgnition switch ON
A5 Power steering pressure Engine running at idle speed and steering
switch 0-0.8V wheel turned to the right and left as far as it
stops.
A6 Engine start switch 0-1v Ignition switch ON
(Engine start signal) 6 — 14V While engine cranking
A7 zgt‘f;fr source (for sen-| 4.5 g agy Ignition switch ON
*A8 CMP sensor signal lbne(i:f\:rzzonr gff:e\;:gzz Ignition switch ON
*A9 (Position signal) 46V Crankshaft turned slowly
*A10 CMP sensor signal It?e(:ﬁz;or: gﬂ?ﬁ:gg Ignition switch ON
*A11 (Reference signal) 4-6Y Crankshaft turned slowly
Al2 Blank
A13 Ground —_—
A4 No.3 injector 10 - 14V Ignition switch ON
A15 No.4 injector 10 - 14V Ignition switch ON
6.2-8.7V At specified idle speed after engine warmed
AlB 1A |
Cvalve (62% : ON DUTY) H up.
A17 EGR solenoid  vacuum 10-14vV Ignition switch ON
valve
A18 Blank
Ignition switch ON Engine coolant temp.:
Atg ECT sens About 0.8V
sensor bou 80°C (176°F)
AZ20 Sensor ground
A21 IAT sensor About 3.0V L%r:gi?gsfl\:n;itch ON sensor ambient temp.:
Indicator deflection
A22 Heated oxygen sensor repeated between | While engine running at 2,000 r/min for 1 min-
(if equipped) over and under! ute orlonger after warmed up.
0.31v
Ignition switch ON after engine warmed up.
0.35-0.65V Throttle valve at idle position.
A23 TP sensor — -
3.6 - 4.5V Ignition switch ON
’ ’ Throttle valve at full open position.
0.5-1.0v Igniti itch ON
A24 | MAF sensor gnition switch ON
1.5- 1.8V With engine running at idle speed
A25 Blank
A26 Ground —_— _—
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
U Ty e P v O 0 ] e P 0 A A | N o cslcslgm b3[oE|ps[Belo7[oeIoE 2!
A14] AT ALY ATT| ATBIATS) A0 AZT AzzlhzaAz4A5A26|Lc7|cs o [ciojc11{ciz) D12ms[m9c>m oe1|oez]
BEZ-0020

60G10-6E2-G4-11-18




6E2-12 ELECTRONIC FUEL INJECTION SYSTEM

RMI-
T?\EAL CIRCUIT NORMAL VOLTAGE CONDITION
B1
82 Blank —_—
Ignition switch ON. small light, headlight,
0-1v
. , . heater fan or rear defogger all turned OFF
B3 Electric load signal diode — - - -
10 - 14V Ignition switch ON. Small light, headlight,
heater fan or rear defogger turned ON
4,75 -5.26V Ignition switch ON
B4 Test switch terminal Ignition switch ON
0-0.8V . .
Test switch terminal grounded
Indicator deflection | Ignition switch ON
BS Vehicle speed sensor repeated between 0 | Rear left tire turned stowly with front right tire
-1and 4 -5V locked.
B6 Blank —_—
10 - 14V Ignition switch ON
*B7 igniti itch
gnition swite 0-0.8V ignition switch OFF
B8 Sensor ground
B9 Blank —
B10 Blank
B11 Power source for back-up 10-14V Ignition switch ON and OFF
4.75 - 5.25V Ignition switch ON
B12 Diagnosis switch terminal fgnition switch ON
0-0.8V . . . .
Diagnosis switch terminal grounded
A/C amplifier (A/C ON 4,75 - 5.25V A/C OFF
B13 . . . ; : -
signal} (if equipped) 0-1.5V While engine running and A/C ON
B14 Blank
B15 Tachometer 0-0.8V Ignition switch ON
B16 Blank —
ERMI-
TNF:\L CIRCUIT NORMAL VOLTAGE CONDITION
C1-C12 | Blank
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
A1) A2| ASy S TAEIAE A?[AstA9|A1o1A11A121B1|92|Bs 5485|5687 ]68] [C1]cz[caca cslcsﬁ' Dzloslnuosms D7[08[05 D‘“!D"
Aid) ATE A ATT]ATe AS] A20] ATl A22] Azal Aza] A26{ A%6| { BS [B10] B11| B12{ E13]814] BI5IBTE| [ €7 c8] o icio] C1tict2 DT 3D Ms|Dae D7 8]D18[Day| D21 D2
BE2-0020
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-13

TE?TI_ CIRCUIT NORMAL VOLTAGE CONDITION
D1 Power source 10- 14V Ignition switch ON
D2 Ignitor {(No.1 ignition coil) Em—
D3 Ignitor {No.3 ignition coil) e
D4 Blank E—
DS ignitor {No.2 ignition coil}) —_—
D6 Ignitor {No.4 ignition coil} E—
D7 Blank —
D8 Radiator fan control relay 10-14v lgnition switch ON
0-25V Ignition switch ON and engine cooling fan ON
D9 Fuel pump relay 0-25v For 3 sc_aconds after ignition switch ON
10-14V After the above time
D10 D11 | Ground
D12 Power source 10 - 14V Ignition switch ON
D13 Duty output terminal 10 - 14V Ignition switch ON
D14 Blank _— _

Diagnosis output terminal

N 0-25V Ignition switch ON
D15 and malfunction indicator
lamp (“CHECK ENGINE” . .
light) 10—~ 14V Engine running
D16 Blank _—
D17 Blank _—_ _—
D18 Data link connector 4-5V Ignition switch ON
D19 A/C amplifier (A/C cut 0-0.8V While engine running and A/C OFF
switch) {if equipped) 4.75 - 5.25V While engine running and A/C ON
] 0-2.0v [gnition switch ON
D20 Main relay 10 - 14V Ignition switch OFF

D21 Blank
D22 Ground —_— —_—

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)

[ ]
AllAZ1A3 A4lA5 y N e P e e [ R R D 23 5 (73 (0 E A G | o 7 () T 3 3 D S o
A4 A5 ALY ar] anal A A0 A7 mlAz:sIAz4A25A26|| B9 810] 811|BTZ|513|B14 BISIE18) [C7(CE| o cio[chlci] (L1 Dii Dlosoielo|ois|oislneg] 021022

6E2-0020

NOTE:

*marked terminal is a terminal which has been newly modified due to installation of immobilizer con-

trol system.
60G10-6E2-G4-13-1S




6E2-14 ELECTRONIC FUEL INJECTION SYSTEM

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch
OFE.

CAUTION:
Never touch terminals of ECM itself or connect volt-

meter or ohmmeter.

2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table.

CAUTION:
® Be sure to connect ohmmeter probe from wire

harness side of coupler.
® Be sure to turn OFF ignition switch for this check.
eE1.0110 e Resistance in table represents that when parts
temperature is 20°C {(68°F).

1. ECM coupler disconnected
2. Ohmimeter

60G10-6E2-G4-14-18

TERMINAL CIRCUIT STANDARD CONDITION
RESISTANCE

Al-D1 No.1 injector 10.8 - 13.2Q _

A2-D1 No.2 injector 10.8-13.2Q —_—

A3 _ *B7 (I;I:aated oxygen sensor heat- 5.5 6.5Q

Ad-D1 EVAP canister purge valve 33-39Q S

Al4 - D1 No.3 injector 10.8-13.2Q EEm—

A15-D1 No.4 injector 10.8 -13.2Q —_—

A16-D1 IAC valve 8.7 -10.5Q

A19-B8 ECT sensor 305 - 3240 Engine coolant temp.: 80°C {176°F)
A21-B8 IAT sensor 2.21 - 2.6%kQ Intake air temp.: 20°C (68°F)

D20 - B11 Main relay 60 - 1208

Ohmmeters indica-
B5 — Body . tor deflects between | Front left wheel turned slowly with
ground Vehicle speed sensor front right wheel iocked.
0and «

A17-D1 EGR solenoid vacuum vaive 33-390Q S

D9 - *B7 Fuel pump relay 60 - 1202 —_—

D8 - *B7 Radiator fan control relay 60 - 1209 —

NOTE: '

* marked terminal is a terminal which has been newly modified due to installation ofimmobilizer con-
trol system.

60G10-6E2:G4-14-28



WIRING DIAGRAM

NOTE:
For the item notfound in this WIRING DIAGRAM, refer to the WIRING DIAGRAM of the Service Manual
mentioned in the Foreword of this manual

IMMOBILIZER CONTROL SYSTEM (FOR SE416/S2416)

I
24 18
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3 \I, ERGINE
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IMMOBILIZER CONTROL SYSTEM (FOR SY413/416)
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