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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.



FOREWORD

This SUPPLEMENTARY SERVICE MANUAL is a
supplement to SV620 SERVICE MANUAL
(99500-85F00).

Applicable model:

SV620 vehicles on and after following body No.
GROUP 1

(x) JSSAETD11V00150001 {x) ~

and applicable model of GROUP 2

GROUP 2

(x) JSSAETD11V00200001 {x) ~

TD11V-200001 ~

Therefore, whenever servicing applicable

model of GROUP 2, consult GROUP 2 in this
supplement first. And for any section, item or
description not found in GROUP 2, refer to
GROUP 1 and then “SV620 SERVICE MANUAL
(99500-85F00)".

Also, when servicing applicable model of
GROUP 1, consult GROUP 1 in this manual
first. And for any section, item or description
not found in GROUP 1, refer to “SV 620 SER-
VICE MANUAL (99500-85F00)".

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 rightis reservedto
make changes at any time without notice.
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ABBREVIATIONS USED IN THIS MANUAL

. ABS
AC
A/F
AT

. B+

. CMP sensor
CPU

CTP switch

.DLC

. ECM

ECT sensor
EGR

EVAP

. 4WD

.GND

. lAC valve

IAT sensor
IC

. MAF sensor
MAP sensor
MIL
M/T

.O/D
. PCM

PCV valve
PSP switch

. TCC
TCM
TP sensor

. VS8

: Anti-lock Brake System
: Air Conditioning

: Air Fuel mixture ratio

: Automatic Transmission

: Battery Voltage

: Camshaft Position Sensor
: Central Processing Unit
: Closed Throttle Position switch

: Data Link Connecter

: Engine Control Module

: Engine Coolant Temp. sensor
: Exhaust Gas Recirculation

: Evaporative Emission

: Four-Wheel Drive
: Ground

: Idle Air Control valve
: Intake Air Temp. sensor
: Ignition Control

: Mass Air Flow sensor

: Manifold Absoiute Pressure sensor
: Malfunction Indicator Lamp

: Manual Transmission

: Over Drive

: Powertrain Control Module

: Positive Crankcase Ventilation valve
: Power Steering Pressure switch

: Torque Converter Clutch

: Transmission Control Module

: Throttle Position sensor

: Vehicle Speed Sensor
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SECTION 6E2

ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION
FOR H20A TYPE ENGINE)

NOTE:

For the descriptions (items) not found in this section of this manual, refer to the same section of

SV620 service manual.

CONTENTS
GENERAL DESCRIPTION ................. 6E2- 2 Code No.22 TP Sensor Circuit .......... 6E2-26
ELECTRONIC CONTROL SYSTEM ........ 6E2- 6 Code No.23 IAT Sensor Circuit ......... 6E2-27
Engine Control Module (ECM) ......... 6E2-10 Code No.25 |AT Sensor Circuit ......... 6E2-28
Throttle Position Sensor Code No.24 VSS Circuit ...........ounn 6E2-29
(TP SENSOT) « v v v eeneeieens 6E2-12 Code No.33 MAF Sensor Circuit ........ 6E2-30
Engine Coolant Temperature Code No.34 MAF Sensor Circuit ........ 6E2-31
Sensor (ECT Sensor) . ...veeeeeeeen.n. 6E2-12 Code No.42 CMP Sensor Circuit ........ BE2-32
IC {Ignition Control) System ........... 6E2-13 Code No.51 EGR Valve Circuit
(ifequipped} .. .ot 6E2-33
DIAGNOS!S S RARERRRIEERERCIREEE 6E2-14 Code No.52 Fuel System
Precavtions in Diagnosing (Vehicle with Heated Oxygen Sensor
Troubles ......oviiiiiiiii i 6E2-14 ORIYD o veeeee et 6E2-34
DIAGNOSTIC FLOW CHART .............. 6E2-15 B-1 Fuel Pump Circuit Check ........... 6E2-35
Diagnostic Trouble Code Table ......... 6E2-16 B-2 Fuel injector Circuit Cheek ......... 6E2-36
A-1 ECM Power and Ground B-3 Fuel Pressure Check ............... 6E2-38
CircuitCheck ...t 6E2-18 B-4 Idle Air Control System Check ...... 6E2-40

A-2 Malfunction Indicator Lamp

{“CHECK ENGINE”" Light)

CircuitCheck ........coviiiiiuninennn 6E2-20
A-3 Malfunction Indicator Lamp

("CHECK ENGINE" Light)

CircuitCheck ........ ... .o, 6E2-21
Code No.13 Left Bank Heated Oxygen

Sensor Circuit and/or
Code No.26 Right Bank Heated Oxygen

Sensor Circuit (if equipped) ........... 6E2-22
Code No.14 ECT Sensor Circuit ........ BEZ-23
Code No.15 ECT Sensor Circuit ........ 6E2-24

Code No.21 TP Sensor Circuit .......... B6E2-25

B-5 EGR System Check (if equipped) ... 6E2-42
B-6 Evaporative Emission Control

System Check ......ovvveeni it 6E2-43
Inspection of ECM and lts Circuit ....... 6E2-44
Voltage Check ..........oooviineenn 6E2-44
Resistance Check ............. ...t B6E2-52
ONVEHICLESERVICE ................... B6E2-54
ELECTRONIC CONTROL SYSTEM ........ 6E2-54
MAF Sensor (Inspection) .............. 6E2-54
TP Sensor {inspection, Adjustment} .... 6E2-55
Heated Oxygen Sensor {Sensor
Inspection) ....ooiiii i B6E2-57
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GENERAL DESCRIPTION

The Electronic Fuel Injection System in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions.

It uses the sequential multiport fuel injection
system which injects fuel into each intake port
of the cylinder head.

This system has 3 major sub-systems: air intake
system, fuel delivery system and electronic con-
trol system.

Air intake system includes air cleaner, mass air
flow sensor, throttle body, fast idle control sys-
tem, idle air control valve and intake manifold.
Fuel delivery system includes fuel pump, deliv-
ery pipe, fuel pressure reguiator, etc,

Electronic control system includes ECM, vari-
ous sensors and controlled devices.

This section explains the system related to the
electronic fuel injection as well as such func-
tions of ECM as listed below.

® EGR system. (if equipped)
® Evaporative emission control system.
¢ |C (Ignition Control) system.
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6E2-6 ELECTRONIC FUEL INJECTION SYSTEM

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) vari-
ous sensors which detect the state of engine
and driving conditions, 2) ECM which controls
various devices according to the signals from
the sensors and 3) various controlled devices.

Functionally, it is divided into the following sub
systems:

e Fuel injection control system

L]

Heated oxygen sensor heater control system
Idle air control system

Fuel pump control system

Evaporative emission control system

IC (ignition Control) system

EGR system

Also, with A/T model, ECM controls A/T,

right-hand steering vehicle

- kol b w a g
left-hand steering vehicle ;'

8 g9

[ ]
]

(vehicle without heated
oxygen sensor only}
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NOTE:
Above figure shows left-hand steering vehicle. For right hand steering vehicle, parts with (%} are instatled at the other side.
INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. MAF sensor a! Fuel pump relay ALECM (%)
2. 1AT sensor b: Injector B: Main relay
3. Heated oxygen sensor ¢: EGR valve (if equipped) C: Fuse box (%}
{if equipped} d: EVAP canister purge valve D: EVAP canister
4. ECT sensor e: ldle air control valve £: Monitor coupler (%}
5. Battery f: lgnition coil {with igniter} F: Data link connector {#%}
6. TP sensor g: Malfunction indicator lamp (%} {Assembly line diag. link}
7. Camshaft position sensor {"CHECK ENGINE* fight)
{CMP sensor)
8. V5SS (in speedometer) (%)
9. CO adjusting resister {%)
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1. No.1 injector _— POSI- TER POSI-
2.No.2 injector MiN-AL TION CIRCUIT MIN-AL TION CIRCUIT
3. No.3 injector M/T | AT MIT | AT
g- zo-g inj:ector BB [B11 |A18 | Power source for back-up | IGN 1 | D4 [C14 ] No.1 ignitor {ignition coil)
.No.5 injector — . -
6. No.6 injector B 33112 :; Power source IGN 2 | D7 |C15 { No.2 ignitor {ignition coil)
7.1AC valve IGN 3 | D2 [A25 [ No.3 ignitor {ignition coil)
i m r - | D1 | Ignition switch
8.EGR valve (stepper motor) 9 IGN 4 | D5 |A12 | No.4 ignitor {ignition coil}
(if equipped) Gs | s Ignition switeh twith im- -
9. EVAP canister purge valve ~ | mobilizer) IGNS | D8 [A10 | No.5 ignitor {ignition coil)
1? El:ue: pump relay er | - Ignition switch {without IGN6 | B3 |A11 | No.6 ignitor (ignition coil)
. Fuel pum i ili
12.To taghon?eter |mr-nob|!|zer) EGR1 | c2 o5 EGR valve [stepper motor
’ L SOF [ D20 1A22 | Main relay coil 1, if equipped)
13. Malfunction indicator lamp =R vl
(“CHECK ENGINE" light) ECUG | o0 1424 Ground EGR2 | c3 |p1a | EGR valve (stepper motor
14. Monitor coupler D22 | A33 coil 2, if equipped}
14-1. Diagnosis output terminal POWG | 213 | D8] Ground EGR3 | c4 |p12 | EGR valve (stepper motor
. ' . . A26 | D22 coil 3, if equipped)
14-2. Diagnosis switch terminal EGR val
14-3. Test switch terminal IGNG [Dn | A2 | Ground EGR4 | s |D13 | ECR valve (stepper motor
. coil 4, if equipped)
14-4. Duty output terminal VCC | A7 | D8 | Power source for sensors sC | a6 | 020 | 1AG val
14-5. A/F duty (Right bank, B2} povy e ! valve
output terminal SE o8 | pzz | Sensor ground PRG | A4 | D2 | EVAP canister purge valve
14-6. Ground terminal
: e VTA |A23 |D23 | Throttle positi Heated oxygen sensor
12. 1T_o gl"n-rgoblllzer (if equipped} OTC POSTHON S6RSOT | oxv 1 | A3 | 08 | heater {left bank, if
16. To THW |A18 (D18 [ ECT sensor equipped)
17.A/C arnp_hfler (|f_equ!ppt_ed)_ AFM | A24 [D24 | MAF sensor . Heated oxygen sensor
18. No.1 ignition coil {with ignitor} OXH 2 | D21 | C5 | heater {right bank, if
19. Ne.2 ignition coil (with ignitor) ﬁg g:g CMP sensor POSITION equipped)
20.No.3 ignition coil {with .lgnitof) signal (with immobilizer) FP D9 | A20 | Fuel pump relay
I . ey e POS CMP sensor POSITION
21. No.4 ignition coil (with ignitor) 10 D25 S ithout immobi- 515 1 A7
22. No.5 ignition coil {with ignitor) A1 | p2e :zger)a TACHO | B1 Tachometer
23. No.6 ignition coil {with ignitor B13 |A30 i i i
1 "ODIC?FF" light { A‘/T veh?cle) ) 10| 026 | CMP sensor REFERENCE |_/C° A/C amplifier {if equipped)
" o ‘9 X A11 | D26 | signal (with immobilizer} AE me | cg | AF duty output terminal
25. “POWER" light (A/T vehicle} REF {right bank}
. : . CMP sensor REFERENCE 9
26. Shift solenoid valve A (A/T vehicle} A8 [ D8] . - . - - -
X . . A9 | D17 signal {(without immaobi- Diagnosis output terminal
g; ?(r;gt sollenc_»:;j va;]ve(i}?fi’ ':'falincle) lizer] ONL (D15 | 45 | and MIL (“CHECK EN-
2 ‘T solenoid vatve (A/T vehic e) . PD | 85 | asz | Vehicle speed sensor GINE” light)
9. Transmission range switch (AT vehicle) (in speedometer) DN | B12 | A29 | Diagnosis switch terminal
30. 4WD low switch (A/T vehicle) 3 -
31. O/D cut switch (A/T vehicle) STA A5 | D3 [ Engine Staﬁ.SWItCh TS B4 {A16 | Test switch terminal
32. Mode selector switch (A/T vehicle} pss | as (o0 Power steering pressure [y 115 | ass Duty output terminal
33, Brake light switch switch S pove pow -
34. Lighting switch EL | B3 |A17 | Electric load signal diodes | SP- Data link connector
Sy cpeed s O N oo e s s ||~ [ R
. i ressure swi .
J - |aze|N |
37. Blower fan switch o0x1 |az2|pa l-llefattgd Tcxyfgen s_ensc;; 1 N range signa
38. Rear defogger switch (C?) ad?: ;,' eq:;zfg e D - |A18| Drange signal
. . justing resistor {ve- -
39. Electnf: Io.ad diodes . ) o a2 | b4 | hicle without heated oxy- 2 - |A13 [ 2 range signal
40. CO adjusting resistor {Vehicle without heated nsor only)
gen sensor only L - €11 ] L range signal
oxygen sensor only) Heated oxygen sensor 2
41. Vehicle speed sensor {in speedometer) 0x2 | ¢y |co ™ Y9 i AT vehicle speed sensor
42. CMP senso [right bank, if equipped) SP - jc2 +)
. r
43, |AT sensor INJ1 | A1 [D28 | No.1 injectar spG | - | c1 |A/T vehicle speed sensor
44. Heated oxygen sensor {right bank, if equipped} | INJ 2 | A2 |08 | No.2 injector -}
32 1I-_i:)easteerc]is(:;r(ygen sensor {left bank, if equipped) INJ3 |A14| D7 | No.3 injector oD - |ai8 | QID cut switch
47.ECT sensor iNJ4 |A15 | DB | No.4injector LIGHT | - | A3 |Lighting switch
;12 mAF sersor NJ5 | A12 |20 | No.5 injector L4 - |A14 ] AWD low switch
- Wain relay . PWR - | A31 ] Mode selector switch
50. Starter magnetic switch INJG | A25 |C13 | No.6 injector _
51. Transmission range switch {A/T vehicle) BK | - |A2®|Brakeswitch
gg IBgnition switch | S1 - |€12 | Shift solenoid valve A
. Batte ositive termina
VP S2 - | C4 | Shift solenoid valve B
53 - | €3 | TCC solenoid valve
ool | - |a21|~oDrorFE ight
PWL | - {46 | “POWER" Jight
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SE2-006

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

-

WoOND O AW

8E2-007

. Malfunction indicator lamp

{"CHECK ENGINE" light)

. Cluster
. Diagnosis switch terminai

Monitor coupler
ECM

. Sensed information

Output

. Main relay
. Ignition switch

Engine Control Module (ECM)

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

ECM is a precision unit consisting of microcomputer, A/D
(Analog/Digital} converter, /O {Input/Output) unit, etc..
Itis an essential part of the electronic control system, for its
functions include not only such a major function as to con-
trol fuel injector, idle air control valve, fuel pump relay, etc.
but also on-board diagnostic system (self-diagnosis func-
tion) and fail-safe function as described in the following
section.

On-board diagnostic system (Self-diagnosis function)

ECM diagnoses troubles which may occur in the areas in-

cluding the following parts when the ignition switch is ON

orthe engine is running, and indicates the result by turning

on or flashing malfunction indicator lamp (“CHECK EN-

GINE” light).

¢ Heated oxygen sensors (Left and right bank, if equipped)

® Intake air temp. sensor

e Engine coolant temp. sensor

® Throttle position sensor

¢ Vehicle speed sensor

® Mass air flow sensor

® Camshaft position sensor

® EGR stepper motor (if equipped)

o Fuel system (vehicle with heated oxygen sensor)

e CPU (Central Processing Unit} of ECM

ECM and malfunction indicator lamp (“CHECK ENGINE"

light) operate as follows.

® Malfunction indicator lamp (“CHECK ENGINE” light}
lights when the ignition switch is turned ON (but the en-
gine at stop) with the diagnosis switch terminal un-
grounded regardless of the condition of Electronic Fuel
Injection system. This is only to check the malfunction in-
dicator lamp (“CHECK ENGINE" light) bulb and its circuit.

¢ If the above areas of Electronic Fuel Injection system is
free from any trouble after the engine start (while engine
is running), malfunction indicator lamp (“CHECK EN-
GINE” light) turns OFF.

¢ When ECM detects a troubie which has occured in the
above areas, it makes malfunction indicator lamp
(“CHECK ENGINE" light) turn ON while the engine is run-
ning to warn the driver of such occurrence of trouble and
at the same time it stores the exact trouble area in ECM
back-up memory.
{The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not
erased unless the power to ECM is shut off for 2 minuits
orlonger.) ECM also indicates trouble area in memory by
means of flashing of malfunction indicator lamp
{*CHECK ENGINE"” light) at the time of inspection (i.e.
when diagnosis switch terminal is grounded and ignition
switch is turned ON).
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NOTE:

e Even when a trouble occurs in CMP sensor circuit (circuit

open), ECM does not indicate it (or activate malfunction
indicator lamp (“CHECK ENGINE” light}).
And when that troubled circuit regains good condition,
the memory of defective area will be erased automatical-
ly even if the power circuit to ECM is not opened as de-
scribed above.

¢ For on-board diagnostic system and fail-safe function of
A/T related parts, refer to On-Board Diagnostic System
in section 781.

Fail-safe function

Even when a trouble has occurred in such areas of Electron-
ic Fuel Injection system that include the following parts and
afailure signal is sent to ECM, control over the injector, idle
air control valve and other is maintained on the basis of the
standard signals and/or back-up program prestored in the
ECM while ignoring that failure signal and/or CPU. This
function is called “fail-safe function”. Thus, with this func-
tion, a certain level of engine performance is available even
when some failure occurs in such areas so that disability in
running is avoided.

¢ Engine coolant temp. sensor

® Intake air temp. sensor

¢ Throttle position sensor

® Mass air flow sensor

® EGR stepper motor (if equipped)

¢ CPU in ECM
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Output voltage {V)

Low =+——————& High

. Qutput

. Ground
Resistor
Conductor
Rotor
Brush

e N

. Reference voltage

. Resistire segment

/

GE2-008

Small -

Throttle valve opening
(degree)

Large

BE2-009

Resistance

LOW +—— = digh

Low =—

— High
Temperature

Engine coclant sensor characteristic

BEZ-010

Throttle Position Sensor (TP Sensor)

The throttle position sensor consisting of a potentiometer
is installed on the throttle body, and detects the throttle
valve opening.

Ab5-voltreference voltageis applied to the sensor from ECM
and as its brush moves over the print resistance according
to the throttle valve opening, the output voltage varies ac-
cordingly.

By monitoring the sensor output voltage, ECM detects the
throttle valve opening.

ECM uses the signal from TP sensor as one of the signals
to controlfuelinjector, idle air control valve, ignition timing,
EVAP canister purge valve, EGR valve (if equipped).

Also for A/T model, ECM controls the automatic transmis-
ston.

Engine Coolant Temperature Sensor (ECT Sensor)
Incorporated with engine coolant temp. gauge and located
at the water outlet pipe, this sensor measures the tempera-
ture of the engine coolant and converts its change into that
in resistance through the thermister.

By monitoring the resistance of the coolant temperature
sensor, ECM detects the engine coolant temperature and
that affects most systems under the control of ECM.

Also for A/T model, ECM control the automatic transmis-
sion (TCC operation and gear shift to O/D gear).
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IC (IGNITION CONTROL) SYSTEM

This system controls electronically the time of
electric current flow to ignition primary coils as
well as ignition timing.

ECM judges the engine condition by using sig-
nals from various sensors, selects the most suit-
able electric current flow time and ignition tim-
ing for that engine condition from among those
prestored in its memory and sends an ignition
signal to the igniter.

The igniter (in ignition coil) turns ON and OFF
the primary current of the ignition coils accord-
ing to the signal from ECM.

Control of the system includes three different
types as. follows.

e Ignition timing control at engine start

. @ Ignition timing control after engine start

e Electric current flow time control

1

/

i6s [& B ®
*A%éb o
p——
\ T Ty > <y oz
oz | ¢—— onp K
e
o ramt—>< T s
oo o ek [
prr bl
T T > < nos
(o o — e | ey
>
§ ——— No.5
s Yo s | Dy
 E———
] T o—> <3 Nos
ane| 0 s o
IGNG | ¢ B/O
g 6E2-011
1. ECM

2. To ignition switch
3. Ignitor {in ignition c¢oil}

4. Spark plug
TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE}
IGNG
AT VEHICLE IGNS [ oz [ 198
I
== =3 | ] i =]
A""A{M\? - ]
A2 :ﬂacﬁs
\ iGNa GN1 2
IGN6 6E2.144
IGN3 IGNS
M/T VEHICLE IGS {vehicle with immobilizer) 7 IGN3—\ /;— IGN2 IGNG
1Y 27
A +1]
| | M3 2 G C
| g ] / |
_/ \— 1GN4
IGS {vehicle without immobilizer) —/ IGNG N

IGN1 6£2-145
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RS
= CHECK =
» ENGINE ~
TN

se2-012

M Time {sec.)

6E2-013

DIAGNOSIS

ECM has on-board diagnostic system (a system self-diag-
nosis function) as described previously {p. 6E2-10).
Investigate where the trouble is by referring to “DIAGNOS-
TIC FLOW CHART” and “DIAGNOSTIC TROUBLE CODE
TABLE"” on later pages.

NOTE:
For diagnosis of A/T related part detected by ECM, refer to
DIAGNOSIS in section 7B1.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNQOSTIC TROUBLE

CODE]

¢ 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 dis-
connection will erase memorized trouble in ECM
memory

¢ If 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,

® Take a note of diagnostic trouble code indicated first.
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DIAGNOSTIC FLOW CHART
START «
! NO

{Remains OFF} NO

Does malfunction indicator lamp Does engine start?

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

\

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

)

h J

Proceed to chart A-2.
YES {Malfunction indicator
lamp (“CHECK EN-
GINE” light) circuit
check.)

NO
(Flashes)

Proceed to DIAGNO-
SIS of SECTION BA.

6£2-014

¥ A Remains ON

Using service wire, ground NOTE: ™| Proceed to chart A3, [
diagnosis switch terminal and If engine fails to start, crank it for 2 se- {(Malfunction indicator
observe malfunction indicator conds and then while keeping ignition lamp (“CHECK EN-
lamp (“CHECK ENGINE” light). switch ON (Don't turn it OFF) ground GINE” light) circuit
—| diagnosis switch terminal check.)
Flashes
r d YES YES
Is diagnostic trouble code No.12 indi- ™ Are engine basic parts ™ Proceed to “TROUBLE
cated? described in SECTION DIAGNOSIS”,
6 “ENGINE DIAGNO- Check Electronic Fuel In-
'l SIS” in good condi- jection system parts that
Check and repair according to flow chart tion? are not indicated by on-
corresponding to that code No. board diagnostic system
. NO self-diagnosis function.
NO Repair or replace
Y

1. After repair, disconnect battery negative
cable for longer than 2 min. to erase diag-
nostic trouble code stored in ECM
memory and reconnect it

2. Start engine and warm it up to normal op-
erating temperature,

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

4. Remove service wire and reinstal) cap.

6E2-015
1. Monitor coupler B: Diagnosis
switch terminal
D: Ground terminal

Is trouble corrected? NO

YES

END
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DIAGNOSTIC TROUBLE CODE TABLE {1 OF 2, M/T AND A/T)

EXAMPLE :When throttle position sensor is defective (Code No.21)
Malfunction indicator Code No.21 Code No.21 Code No.21
famp ("CHECK ENGINE” ’ R

lighty ON — .1-1 2 ll‘ 2 n
OFF - m _‘.ﬂ
e —i

0.3\ 0.3 1.0 03 3.0 3.0 Time (sec.)
6E2-016
0.3
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS

CODE NO. LIGHT) FLASHING PATTERN

1 3 Left bank heated oxygen

3 Juunn__ |
ee2o7 | sensor (if equipped)

2 6 Right bank heated

26 “” ]“””””I oxygen sensor

se201s | {if equipped)

4
pEROIS Engine coolant

1 5 temperature sensor

6E2-020
» | gL
6E2-02%
22 ”“ nﬂ
6E2-022
23 3
”i' I”“l Diagn trouble according to “DIAG-
62023 | Intake air temperature ragnase ording

NOSTIC FLOW CHART” corresponding

Throttle position sensor

2 5 sensor
25 Jm_nm 62024 to each code No.
2 4
24 I ” l I [ ‘ ” |” eczozs | Vehicle speed sensor
3 3

Mass air flow sensor

3 4

34 I”Hl ”IlI”lBEz-OZ?
2
42 I” | | ‘ I | | l” s2020 | Camshaft position sensor

] 1 EGR valve (stepper motor,
51 BE2-030 . -
_.JUUUUl_]L if equipped)

5 2 Fuel system {vehicle with

52 I “l | ” ” I ” ” heated oxygen sensor

201 | only)

ON _J ECM ECM failure.

6E2-032

1 2 This code appears when none of the

12 ” nn Normal other codes {above codes) are identi-
fied.

6E2-033
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DIAGNOSTIC TROUBLE CODE TABLE (2 OF 2, A/T ONLY)

DIAGNOSTIC | MALFUNCTION INDICATOR

TROUBLE LAMP {(“CHECK ENGINE" DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN

3] 1

61 Illil”'l'll ||3E2-034

Shift sclenoid A
6 2

2 | N
BE2-03

6 3 E2.036

Shift solenoid B

[ 4 6E2.03
64
Refer to section 7B1
6 5 5E2.038
65
TCC solenoid
5 5£2-039

7 2

72 MMZ-M Transmission range switch

5 BE2-041
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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 UPR)

1. Main fuse

2. Ignition switch

3. Circuit fuse for
ignition coil BAW

4. Circuit fuse for
ECM

5. Main relay

6. ECM 5 5

7. Engine ground 3
for ECM c Aleip

8. Terminal position
of relay coupler
{viewed from
wire side)

BBl

.....

TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)

BIGE ’
7

cuit check.}

6E2-042
!
AJT Vehicle IGNG SOF ?S Pov\vc
B { |
N e S T - = o7 =— |
po ' 1]
[a22]
X 1a33 i P "
ECUG A
v ECUG POWG
BE2-043
POWG IGS {vehicle with immobilizer) ECUG
M/T Vehicle B IGNG
— re Vi 71
a13 P h UW¢ ECUG
ja2 c? D‘!" o200 C1
\ POWG \ \ 8 \ SOF
IGS {vehicle without immobilizer} oE2-064
Is operation of main relay heard at
ignition switch QN?
{ YES { 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 v YES vy YES y NO
Proceed to chart A-2, Is main relay in good condi- Repair and replace.
{Malfunction indicator lamp tion?
{"CHECK ENGINE" light) cir- {Check main relay.}

To®

To®
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From® From®
y YES y NO
1. Disconnect ECM couplers . Check voltage between Replace.
with ignition switch OFF, IGS terminal and body
2. Using service  wire, ground with ignition
ground SOF terminal. switch ON.
3. Is battery voltage applied Is it 10-14V?
to B terminals at ignition
switch ON?
v YES y NO
Poor relay-to-coupler BA wire open.

connection, B/R wire
open, “Bl" wire open,
poor SOF connection,
poor IGS connection, or
poor engine ground.

if all above are OK, substi-
tute a known-good ECM
and recheck.

¢y YES vy NO
Poor connection at both B terminals. “B/R" wire open, poor relay-to-coupler connec-
tf connection is OK, check ECM and its circuit re- tion or "BI/B” wire open.

ferring to p. 6E2-44. if all above are OK, check main relay.
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A-2 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP ("CHECK ENGINE” LIGHT) DOESN'T LIGHT AT IGNITION
SWITCH ON THOUGH ENGINE STARTS.)

VY

. Main fuse
. Ignition switch

TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)

DNL

. Circuit fuse

. Malfunction indicator lamp
(“CHECK ENGINE” light) bulb

. ECM

6. Combination meter

HWN =

o

GEZ:045

DNL
AJT Vehicle
= = WY Y [ - =1 =]

6E2-047

M/T Vehicle
Bt
\ DNL
6E2-046

1. With ignition switch turned OFF,
disconnect couplers from ECM.

2. Body-ground terminal DNL in
coupler disconnected.

3. Does malfunction indicator
iamp {“CHECK ENGINE” light}
turn ON at ignition switch ON?

NO

_| Bulb burned out, “V/Y” wire circuit

y YES

Poor DNL connection.
If connection is, OK substitute a
known-good ECM and recheck.

"1 open or "B/W" wire circuit open.
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A-3 MALFUNCTION INDICATOR LAMP (“CHECK ENGINE” LIGHT) CIRCUIT CHECK
(MALFUNCTION INDICATOR LAMP {“CHECK ENGINE” LIGHT) DOESN'T FLASH JUST RE-
MAINS ON EVEN WITH GROUNDING DIAGNOSIS SWITCH TERMINAL.)

6

@zw{;

—

. Malfunction indicator lamp
2 {*CHECK ENGINE” light)
ECM

. Diagnosis switch terminal

. Ignition switch

. Monitor coupler

. Combination meter

DNL

PN R LN

DN

(4]

BIY

In engine room

o0
0000

652-048
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)
DNL

AST Vehicle /
rd

A2

DN
6E2-049

M/T Vehicle

B13 015

DN DML

6E£2-050

1. Disconnect ECM couplers
with ignition switch turned OFF.
2. Deoes malfunction indicator
lamp{”"CHECK ENGINE" light)
turn ON at ignition switch ON?

YES “MIY" wire circuit shorted to
NO ground.

4

¥

Is coupler {termina! DN}
connected to ECM properly?

NO
YES

4

Poor connection.

Y

1. Using service wire, ground
terminal DN with couplers
connected to ECM.

2. Does malfunction indicator
lamp {"CHECK ENGINE” light)
flash at ignition switch ON?

YES _| Poor grounding, “BIfY” wire
NO circuit open or “B” wire open.

3

Substitute a known-good ECM
and recheck.




6E2-22 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.13 LEFT BANK HEATED OXYGEN SENSOR CIRCUIT AND/OR
CODE NO.26 RIGHT BANK HEATED OXYGEN SENSOR CIRCUIT {IF EQUIPPED)

Terminal side Sensor Sensor
view of sensor  signal GND

coupler terminal terminal
3
/ 2 Heater terminal
R - = MY 7} S,
OX2 T 3
JR n 1
MY] @Prememwom= p——
SE oI . HEk
R/BI i i |
0Xx1  S——— 1 1 H
2 L4
* B/BI AU
1. ECM 5 . a
2. ECM coupler 4 5
3. Heater oxygen senscr coupler
4. Left bank heated oxygen sensor
5. Right bank heated oxygen sensor
6. To other sensor

BE2-051

TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side}

NOTE:

¢ Before diagnosing trouble according to flow chart
given below, check to make sure that following
system and parts other than Electronic Fuel Injec-
tion system are in good condition.
- Air cleaner {clogged)

Vaccum leaks (air inhaling)

Spark plugs {(contamination, gap)

Ignition coil

Ignition timing

Engine compression

Any other system and parts which might affect

A/F mixture or combustion.

¢ if code No.13 {26) and another code No. are indi-
cated together, the later has priority. Therefore,
check and correct what is represented by that code
No. first and then proceed to the follwing check.

¢ Be sure to use a voltmeter with high impedance
{MQ/V minimum) or digital type voltmeter for ac-
curate measurement.

i

i oxa
AST Vehicle i
-y ——— = . I pa|  f==
@
j \ Dl:'l 022
\ SE
[0} ¢4 SE
SE
MIT Vehicle \ o/xz 652.052
V—— [
aq ¢l ﬂ_
azo] a2
\ ox1
SE BE2.053

1. Remove ECM and connect couplers to ECM.
2. Warm up engine to normal operating temperature.
3. Connect voltmeter between 0X1 {left bank, code
No.13) or OX2 (right bank, code No.26)
of ECM coupler and body ground.
4. Maintain engine speed at 2,000 r/min.
After 60 seconds, check voltmeter.

y
Remains unchanged at below 0.45 V.

¥y
1. Maintain engine speed at 2,000 r/min for
60 sec.
2. Check volimeter while repeating racing engine.
Does it indicate 0.45 V or more even once?

Y

Deflects between above and below 0.45 V repeatedly

Heated oxygen sensor and its circuit {closea roop
system, Airffuel ratio feed back system) are in
good condition.

Intermittent trouble or faulty ECM.

Recheck referring to Intermittent trouble.

Y NO F YES
Replace heated oxygen Poor OX1 or OX2 connection of ECM
sensor and recheck. coupler or lean A/F mixture.

Check MAF sensor, ECT sensor, fuel
pressure, injectors and their circuit.

If all above are OK, check ECM and its
circuit referring to p. 6E2-44.
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CODE NO.14 ECT SENSOR (ENGINE COOLANT  (LOW TEMPERATURE INDICATED, SIGNAL

TEMP. SENSOR) CIRCUIT

VOLTAGE HIGH)

—— 4 BrY

THW

T

Gr/Y

6E2-054

TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)

NOTE:
When Code Nos. 13, 14, 21, 23, 26 and 33
are indicated together, it is possible that
“Gr/Y” wire is open or SE terminai con-
1. ECM nections are poor,
2, ECT sensor
3. Coupler
4, ECM coupler
5. To other sensors

. THW
AT Vehicle \
© AN
] b . - - -
AE|
H o210z |
/ \
SE SE
6E2-055
E
M/T Vehicle / S
i
88
2194208
THW SE

BE2-056

1. Disconnect ECT sensor coupler with ignition
switch OFF.

2. With ignition switch ON, check voltage at
“RIY” wire terminals of ECT sensor coupler.
Is it about 4 -5V?

6E£2-057

1. ECT sensor
coupler
disconnected

2. Engine ground

y YES

1. Using service wire, connect ECT sensor cou-
pler terminals.

2. Check voltage at “R/Y" wire terminal of ECT
sensor coupler with ignition switch ON,
Is it below 0.15V7?

y NO

“RIY" wire open, poor THW connection or “R/Y” wire
shorted to power circuit.

If wire and connection are OK, substitute a known-good
ECM and recheck.

GE2-058

1. ECT sensor
coupler
digconnected

2, Service wire

3. Engine ground

| NO

“GrfY"” wire open or poor SE connection,
If wire and connection are CK, faulty ECM.
Substitute a known-good ECM and recheck.

YES

Y

Poor ECT sensor-to-coupler connection of faulty ECT sen-
sor.

If connection and ECT sensor are OK, intermittent trouble
or faulty ECM. Recheck referring to Intermittent trouble.




6E2-24 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.15 ECT SENSOR (ENGINE COOLANT
TEMP. SENSOR) CIRCUIT

(HIGH TEMPERATURE INDICATED, SIGNAL

CIRCUIT VOLTAGE LOW)

RIY

GrfY

BE2-059

1. ECM

2. ECT sensor

3. Coupler

4. ECM coupler

5. To other sensors

TERMI\Ai ARRANGEMENT OF ECM COUPLER {Viewed from harness side)
AT Velcle TH\W
AN
HE
D21 X]D23 |
/ \
SE SE
6E2-080
M/T Vehicte / SE
= 7
B3 1
jA19]A208
A\
THW SE
6E2-061
1. Disconnect ECT sensor coupler with ignition
switch OFF,
2. With ignition switch ON, is voltage applied A\
to “R/Y” wire terminals of ECT sensor cou- v SE
pler 4V or more? 5 ® \ - 1
6E2-062
1. ECT sensor
coupler
2 disconnected
2. Engine ground
v YES v NO
Check ECT sensor. Is it in good condition? “R/Y" wire shorted to “Gr/Y” wire or ground circuit.
If wire is OK, substitute a known-good ECM and recheck.

| YES

Intermittent trouble or faulty ECM.
Recheck referring to Intermittent trouble.

NO
¥

Faulty ECT
sensor.
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CODE NO.21 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT (SIGNAL VOLTAGE HIGH)

VCC

SE

1. ECM

2. TP sensor

3. Coupler

4, ECM coupler

5. To other sensors

6. To CO adjusting resistor [if equipped)

Y

OFF,
tion switch OFF. ‘

ground with ignition switch ON.

1. Connect TP sensor coupler with ignition switch
2. Remove ECM and connect ECM couplers with igni-

3. Check voltage between VTA terminal and body

5
6E2-063
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side}
vCC
AST Vehicle /
/
[»::3
021DJp2z23
VTA
SE SE
6E2.064
M/T Vehicle / vee / SE
J [y
Al B8
A208 A2
\ SE VTA
6E2-065
1. Disconnect TP sensor coupler with ignition switch
OFF.
2. Check voltage between “Gr/R” wire terminal and
“Gr/Y" wire terminal of disconnected TP sensor
coupler with ignition switch ON.
3. Isit about 4 - 5V?
YES NO

Y

*GrfY” with open, poor SE connections, or “Gr/R”
wire shorted to power circuit.

Y

3

/

VTA terminal voltage is:

0.50 + Q.15 V at throttle valve is fully
close 4.0 & 0.5V at throttle valve is fully
open.

Poor VTA connection.
If connection is OK, substitute a known
good ECM and recheck.

VTA terminal
4-5V.

voltage is about

Other

“Gr” wire open or shorted to
“Gr/R" wire ¢ircuit or poor
TP sensor coupler connection,

Maladjusted TP sensor or faulty
TP sensor.
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CODE NO.22 TP SENSOR (THROTTLE POSITION SENSOR) CIRCUIT {SIGNAL VOLTAGE LOW)

6
1
4 T 3 2
e N\ -
vee .GriR LA Ve 1. ECM
2. TP sensor
VTA Gr Vs 3. Coupler
4. ECM coupler
SE LA GND 5. To other sensors
l 6. To CO adjusting resistor (if equipped)
5
5E2-066
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)
v
AIT Vehicle / «
s T | / s
09
RER ]
N VT
SE SE
GE2-087
M/T Vehicle /VCC /SE
o = i e =
A7 B8 -
AZ08 Ly
\
SE VTA
BE2-063
1. Disconnect TP sensor coupler with ignition TP sensor
switch OFF, (]
2. With ignition switch ON, is voltage applied ' A K 2\
P oo - o'e N =
to “Gr/R"” wire terminal of TP sensor coupler i 6E2-060
about 4 - 5v? @ > A 1. TP sensor
(‘ coupler
disconnected
s 2. Engine
ground
1 3. "Gr/R” wire
2 8 terrninal
v YES i NO
Check TP sensor referring to p. 6E2-55. “Gr/R” wire open, “Gr/R” wire shorted to ground circuit
Is it in good condition? or “Gr/Y" wire, or poor VCC connection,
If wire and connection are OK, substitute a known-good
ECM and recheck.

L J YES ¥ NO

Intermittent trouble or faulty ECM, Poor TP sensor coupler connection or faulty TP sensor.
Recheck referring to intermittent trouble.
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6E2-27

CODE NO.23 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT (LOW TEMPERATURE INDICATED,

SIGNAL VOLTAGE HIGH)

e 4
THA Lbf
SE , Ge/Y 3 1. ECM
2. 1AT sensor
2 3. Coupler
5 ’ 4. ECM coupler
5. To other sensors
BE2-070
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)
) THA
AT Vehicle /
I
] [ [ =2 s =
D11
o210¢]o2
\ SE
SE SE
M/T Vehicle / sez-om
— ] =
l B3
ja20ja2)
\ THA
SE 6E2:072
1. Disconnect IAT sensor coupler with ignition
switch OFF. E\‘_—,
2. With ignition switch ON, check voltage at 1
“Lbl” wire terminals of IAT sensor coupler. +V -
Is it about 4 -5V? 72
1. IAT sensor
coupler 2
disconnected
2. Engine ground ’ 662.073

|\ YEs

1. Using service wire, connect [AT sensor cou-
pler terminals.

2. Check voltage at “Lbi” wire terminal of |AT
sensor coupler with ignition switch ON,
Is it below 0.15 V?

v+ NO

“Lbl"” wire open, poor THA connection or “Lbl” wire
shorted to power circuit.

If wire and connection are OK, substitute a known-good
ECM and recheck.

1. AT sensor
coupler disconnected
2. Service wire
3. Engine ground 6E2:074

y NO

“Gr/Y" wire open or poor SE connection.
If wire and connection are CK, faulty ECM.
Substitute a known-good ECM and recheck.

YES

Y

Poor coupler connection of IAT sensor or faulty IAT sen-
sor,

If connection and IAT sensor are OK, intermittent trouble
or faulty ECM. Recheck referring to Intermittent trouble.
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CODE NO.25 IAT (INTAKE AIR TEMP.) SENSOR CIRCUIT (HIGH TEMPERATURE INDICATED,
SIGNAL VOLTAGE LOW)

a
THA LDl
SE . GrY 1. ECM
2. 1AT sensor
3. Coupler
5 4, ECM coupler
5. To other sensors
6E2-075
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side}
THA
AT Vehicle ,(
=1 = ] =
DY
Dg1 Dz 3
\ ™ SE
SE SE
MIT Vehicle / Se2.078
— i [ —=
| E8
202
TH
\ SE A 6£2-077
1. Disconnect AT sensor coupler with ignition
switch OFF. m
2. With igniticn switch ON, is voltage applied 1
to “R/B" wire terminal of IAT sensor coupler * v s
4V or more?
1. IAT sensor
coupler 2
disconnected
2. Engine ground ‘ BE2-078
v YES Y NO
Check IAT sensor. “Lbl" wire shorted to “Gr/Y” wire or ground circuit.
Is it in good condition? If wire is OK, substitute a known-good ECM and recheck.
| YES y No
Intermittent trouble or faulty ECM. Faulty 1AT

Recheck referring to Intermittent trouble,

Sensor.
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CODE NO.24 VSS (VEHICLE SPEED (VEHICLE SPEED SIGNAL NOT INPUTTED ALTHOUGH FUEL
SENSOR) CIRCUIT IS KEPT CUT FOR LONGER THAN 5 SECONDS)

3
4
1 2 @
$PD <g/ X 5 1. ECM
2. ECM coupler
B 3. VS$
’L 4. Speedometer
5. Coupler
6E2-079
TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)
AIT Vehicle
1 e o il e -
7
N\
SPD _
BE2-080
M/T Vehicle /SPD
[H -
B6E2-081
NOTE:
Be sure to turn OFF ignition switch for this check.
Does speedometer indicate vehicle speed?
NO
' YES ¥
1. Disconnect ECM coupler with ignition switch OFF. Check speedometer cable and gears for damage.
2. Connect chmmeter between SPD terminal of ECM
coupler and body ground.
3. Hoist vehicle and lock rear left tire.
4. Turn rear right tire slowly. Does ohmmeter indica-
tor deflect between 0 and = a few times while tire
is turned one revolution?
Y NO v YES
Check VSS. Poor SPD connection. If connecticon is OK, intermit-
Is it in good condition? tent trouble or faulty ECM.

Recheck referring to Intermittent trouble.

YES { NO

Y

“Y" wire open, “B” wire open, poor coupler-to-meter Faulty VSS,
connection or poor “B” wire ground.




6E2-30 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.33 MAF SENSOR (MASS AIR FLOW SENSOR) (LARGE SIGNAL CURRENT FLOW,

CIRCUIT SIGNAL VOLTAGE HIGH
; 5 1. ECM
2. ECM coupler
4 3 3. MAF sensor
. 2 BI/B ™ 4. MAF sensor coupler
GiB 5. From main relay
AFM I‘ L 6. To other sensors
a GrfY
SE
6
$E2-083
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side}
AT Vehicle
] X]o2q  |op4
/ \ N\
SE AFM
SE 6€2-084
M/T Vehicle / SE
- ‘f Yy Py
g2 -
A2 A2
\ SE \ AFM
6E2.085
Turn ignition switch ON and check voltage at AFM ter-
minal.
Is it within 0.5 - 1.0 V?
i YES ¥ NO
Start engine and check voltage at AFM terminal. “Gr/Y" wire open or “Gr/B” wire shorted to power cir-
Does voltage rise within 5V range when engine speed cuit.
is increased? If wires are CK, substitute a known-good MAF sensor
and recheck.
NO
v YES v
Poor AFM connection. if connection is OK, intermit- Substitute a known-good MAF sensor and recheck.

tent trouble or fauity ECM.

Recheck referring to Intermittent trouble,




ELECTRONIC FUEL INJECTION SYSTEM 6E2-31

CODE NO.34 MAF SENSOR (MASS AIR FLOW SENSOR) (SMALL SIGNAL CURRENT FLOW,

CIRCUIT SIGNAL VOLTAGE LOW)
] 5 1. ECM
2. ECM coupler
4 3 3. MAF sensor
~__.2 BI/E ™ 4. MAF sensor coupler
Gr/B 5. From main relay
AFM L 6. To other sensors
SE —CY
&
BE2-086
TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)
AT Vehicle
e et = _—
2 023 024
\ N\
SE AFM
SE GE2-087
M/T Vehicle / SE
=== T L
B8
14,20 ja24)
\ SE \ AFM
BE2-088
1. Disconnect MAF sensor coupler with igni-
tion switch OFF.
2. With ignition switch ON, is voltage applied
to “BI/B” wire terminal of MAF sensor cou-
pler about 10- 14 V?
3 2
BEZ-089
1. MAF sensor coupler
2. Engine ground
3. BI/B wire terminal
y YES Y NO
1. Connect MAF sensor coupler with ignition “BWB" wire open.
switch OFF.
2. Turnignition switch ON and check voltage at
AFM terminal.
Is it within 0.5 - 1.0 v?
\ YES y NO
Intermittent trouble or faulty ECM. Poor AFM connection, "Gr/B” wire open, or poor MAF
Recheck referring to intermittent trouble. sensor-to-coupler connection.
If wire and connection are OK, substitute a known-good

MAF sensor and recheck.




6E2-32 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.42 CMP SENSOR {CAMSHAFT

{REF SIGNAL NOT INPUTTED FOR 3 SECONDS AT

POSITION SENSOR) ENGINE CRANKING AND/OR POS SIGNAL NOT
CIRCUIT INPUTTED AT ENGINE RUNNING)
B+
5 1 2 1. Signal generator
2. Rotor pl
B BI/B 3 3. Sﬁ:?for")rzz‘rence signal
os QR 2 F) 4. Slit for position signal

P l > .

POS YiG Position. ¢ % 5 EcH

REF t - Reference <@ §

REF | sm 5 &

g

connected CMP sensor coupler with ignition
switch ON.
Is it battery voltage?

6£2.093
1. Disconnected

CMP sensor coupler
2. "BI/B” wire terminal
3. “B/BI” wire terminal

6E2-090
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side) . L -
B PGS {vehicle with immobilizer)
AT Vehicle " REF {vehicle without immobilizer?\ _
S 1
e — _— - —
— |—] — =] b1
N 160717 "
PP |
; — 0
POS (vehicle with immobilizer} :g’;(("e'::.c'f W'.";'mt"?:;b' ’z:.'l! ,
. REF (vehicle without immeobilizer) vehicle without immobrlizer, 6E2-091
M/T Vehicle P
— Fi v Wi ——
5] Ao [asca1t 01
D14
Y REF {vehicle with immobilizer}
POS {vehicle without immobilizer) B6E2-092
Disconnect CMP sensor coupler with ignition
switch OFF and Check voltage between “BI/B” | 3 2 1
wire terminal and “B/BI” wire terminal of dis- v =,
2_9

| YEs

Check voltage between REF terminal of ECM
coupler and body ground with ignition switch
ON and crankshaft turned slowly.

Does voltmeter indicator deflect between
0-1V and 4 -6V 6 times while crankshaft
turned two revolutions?

y NO

BI/B wire open, B/B! wire open or poor B/Bl wire ground.

REFERENCE:
Voltage wave form between REF terminal and GND

Crankshaft 2 revolutions

Y

Check voltage between POS terminal of ECM cou-
pler and body Ground with ignition switch ON and

crankshaft turned slowly.
Does voltmeter indicator deflect between
0-1Vand4-6V?

Poor REF connection or POS connection of ECM
coupler.

$E2-094
r NO
YES _‘
CMP sensor faulty or “Y/R” wire open or short.
REFERENCE:
Voltage wave form between POS terminal and GND
Crankshaft 2 revolutions
— oy, = by Py
NN ENENI
\ YES
662-035

Crankshaft angle 2°

If connections are OK, substitute a known-good
ECM and recheck.

} NO

CMP sensor faulty or “Y/G” wire open or short.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-33

CODE NO.51 EGR VALVE (STEPPER MOTOR OR ITS CIRCUIT OPEN OR SHORT} (if EQUIPPED)

O
r,’ rl'l J‘[‘l 2 1. Battery
— 2. Main relay
* l 1 4 3. ECM
1 0 4. EGR valve
BB [~ )¢
<
Bl
SOF QO
B BI/G
8 BI/B
La/W )
EGR1 QT B
R IET $
LalY
EGR4 g
q | 662-096
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side) EGR1
AIT Vehicle__ g | SOF EGR2y \
" A \Y
ATl | / ] 1 b5
i ]
nd %7 EBERE
V
pd
EGR1 BOR3T GR/4
M/T Vehicle /  EGR2 6£2.07
— L == [01]
cz|e3feales] 1
o1 1020
EGR3” \
EGR4 B SOF 6E2-098

Does EGR stepper motor operate for about 1 second
after ignition switch ON?

i

6E2.0%9

|
o

1. Disconnect EGR valve coupler with ignition switch
OFF

2. Check voltage between “BI/B” wire terminals and
body ground.

3. Are they about 10 - 14 V?

. YES YES

Check voltage between EGR1, EGR2, EGR3 and EGR4
terminals of ECM coupler for about 1 second after
ignition switch ON.

Is each measured voltage 4 - 8.4 V?

NO

“Bl/B"wire open.

| YEs

Intermittent trouble or faulty ECM.
Recheck referring to intermittent trouble.

Y YES

“Lg/W", “Lg/B”, “"La/R" or “Lg/Y" wire open or poor
EGR1, EGR2, EGR3 or EGR4 connection of ECM cou-
pler. If wire harness and connections are OK, intermit-
tent trouble or faulty ECM.

Recheck referring to intermittent trouble.

,L NO
Check EGR valve.
Is it OK?

y NO
Faulty EGR valve.




6E2-34 ELECTRONIC FUEL INJECTION SYSTEM

CODE NO.52 FUEL SYSTEM (FUEL LEAKAGE FROM FUEL INJECTOR, OXYGEN SENSOR
OUTPUT VOLTAGE DOES NOT REDUCE WHEN FUEL IS CUT)
(VEHICLE WITH HEATED OXYGEN SENSOR ONLY)

Check all injectors.
Are all injectors in good condition?

\ YES , NO

Intermittent trouble or faulty ECM, Fauity injector(s).
Erase diagnostic trouble code in ECM memory.
Then conduct a test run and only when it indicates
trouble code again, substitute a known-good ECM
and check again.




ELECTRONIC FUEL INJECTION SYSTEM BE2-35

B-1 FUEL PUMP CIRCUIT CHECK

BIW 1. ECM
2 3 2. ECM coupler
/ -é d 3. Fuel pump relay
1 B/W 4. Fuel pump
1GS
p LY > 5. Main refay
FP
B BUB
(i gl
SOF
[ ] é
6E2-100
TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)
ATVehicle g /FP y IGS
A [—}—tT] b~ [ ] o g
A5 la2d 22 :
D A
Y
B SOF IGS {vehicle with immobilizer)
MIT Vehicle ) B\ FP 2101
7 o1 )
C7 P12
B
1G5 {vehicle without immobilizer} bE2-102
is fuel pump heard to operate for 3 sec. after igni-
tion switch ON?
i NO Y YES
1. Turn OFF ignition switch. 1. Fuel pump relay Fuel pump circuit in
2. Using service wire, connect “P/B” and “B/W" 2. Service wire good condition,
wire terminals. {

3. Is fuel pump heard to operate at ignition switch
ON?

NO
y YES v
Check fuel pump relay. “P/B"” wire open, poor fuel pump coupler
Is it in good condition? connection or faulty fuel pump.

v YES y NO
Poor relay coupler connection, “P* wire open or Faulty fuel pump relay.
poor FP connection.

ifwire and connection are OK, substitute a known-
good ECM and recheck,

NOTE:

Before substituting a known-good ECM,
check to make sure that resistance of coil in
relay is as specified.




6E2-36 ELECTRONIC FUEL INJECTION SYSTEM

B-2 FUEL INJECTOR CIRCUIT CHECK

2 4 1. ECM
2, No.1 injector
8 3. No.2 injector
4, No.3 injector
5. No.4 injector
. 6. No.5 injector
1 Gr i 7. No.6 injector
INJ1 ST 8. Main relay
s Slede =
i (T i
g &t
SOF
Gr/R
INJG
Y
INJ4 b g:,B
INJ2 i
3 5 7 62104
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side) INJ3
5 INJG
AT Vehicl INJ4
- = = o \ - el
w w i3 o14
Y N 2 2
N N INJ2
B SOF INJS INJ1
6E2-105
. INJ1 B
M/T Vehicl INJ2 y INJ5 \
A1 | AZ =T 1 D1
141 24 1] 020
\\ INJ4 INJE B/ SOF
INJ3 6E2-106

Using sound scope, check each injector for oper-
ating sound at engine cranking.
Do all 6 injectors make operating sound?

¥

YES

Fuel injector circuit is in good condition.

NO

| One or more of 6 injectors makels) no operat-
ing sound.

3

tor itself.

ECM and recheck.

Check coupler connection and wire harness of
injector not making operating sound and injec-

If all above are OK, substitute a known-good

3

To @ on next page.

None of 8 injectors makes operating sound.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-37

None of 6 injectors makes operating sound.

1. Disconnect coupler from No. 1 injector with
ignition switch OFF,

2. Check voltage at “BI/B” wire terminal with igni-
tion switch ON.
Is it battery voltage?

6E2-107

1. Injector coupler
2. "BWB” wire terminal

NO

YES —
Power circuit open.

Disconnect ECM couplers with ignition switch
QOFF and check all 6 injectors for resistance respec-
tively.

No.1 injector: INJ1 and B

No.2 injector: INJ2 and B

No.3 injector: INJ3 and B

No.4 injector: INJ4 and B

No.5 injector: INJ5 and B

No.6 injector: INJ6 and B

If resistance is OK, substitute a known-good ECM
and recheck. :




6E2-38 ELECTRONIC FUEL INJECTION SYSTEM

B-3 FUEL PRESSURE CHECK

2 1. Injector
e e— 2. Delivery pipe
H ] 3. Fuel pressure
g | g T N Py | [ regulator
= 5 =] 4. Fuel filter
- [ n 5. Fuel pump

(A} @ !

=
- [ . -
‘ —
z =
(8) éll'/_l T N of
i R =
b4 P
- @
4 3 2
() ] &
A
H
e — —77

{A): Gauge
{B): Hose
(C): 3-way joint

BE2.108

NOTE:

Before using following flow chart, check to make
sure that battery voltageis higherthan 11V. if bat-
tery voltage is low, pressure becomes lower than
specification even if fuel pump and line are in
good condition.

1. Install fuel pressure gauge.

2. Operate fuel pump. :
Is fuel pressure then 270 - 310 kPa
(2.7 - 3.1 kg/em?2, 38.4 — 44.0 psi)? No pressure

Also, is 200 kPa {2.0 kg/em?Z, 28.4 psi) or higher To @ on next page.
fuel pressure retained for 1 minute after fuel
i ?
pump is stopped: Pressure within spec. but not retained
NO To @ on next page.
YES Low pressure
. To @ on next page.
1. Start engine and warm it up to normal operat-
ing temperature. High pressure
2. Keep it running at specified idle speed. T(;g@ ';:.! next page.
Is fuel pressure then within 220 — 260 kPa
(2.2 - 2.6 kg/cm?, 31.3 - 36.9 psi)?
| YES | NO
Normal fuel pressure. ¢ Clogged vacuum passage for fuel pressure reg-
ulator or

# Faulty fuel pressure regulator.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-39

B-3 FUEL PRESSURE CHECK (continued)

@ NO PRESSURE

|

With fuel pump operated and
fuel return hose blocked by
pinching it, is fuel pressure ap-
plied?

@ PRESSURE WITHIN SPEC,
BUT NOT RETAINED

l

Is there fuel leakage from fuel
feedline hose, pipe ortheir joint?

v NO

| ves

1. Disconnect fuel return hose
from fuel pipe and connect
new return hose to it.

2. Put the other end of new re-
turn hose into approved gaso-
line container.

3. Check again if specified pres-
sure is retained.

While doing so, does fuel
come out of return hose?

Fuel leakage
from hose,
pipe or joint.

y NO

| vEs

¢ Fuel leakage from injector,

® Faulty fuel pump (faulty check
valve in fuel pump) or

® Fuel lezkage from fuel pres-
sure regulator diaphragm.

Faulty fuel
pressure
regulator

@ HIGH PRESSURE

|

v NO | YES
Shortage of fuel or fuel pump or Faulty fuel
its circuit defective (Refer to pressure
“Diagnostic Flow Chart B-1"). regulator
® LOW PRESSURE
1. Operate fuel pump.
2. With fuel return hose blocked
by pinching it, check fuel pres-
sure.
Is it 450 kPa {4.5 kg/cm?, 64.0
psi) or more?
l NO YES
® Clogged fuel filter, Faulty fuel
® Restricted fuel feed hose or pressure
pipe, regulator

® Faulty fue! pump or
# Fuel leakage from hose con-
nection in fuel tank.

1. Disconnect fuel return hose
from fuel pipe and connect
new return hose to it.

2. Put the other end of new re-
turn hose into approved gaso-
line container.

3. Operate fuel pump.

Is specified fuel pressure ob-
tained then?

y NO

Y YES

Faulty fuel pressure regulator.

Restricted
fuel return
hose or pipe.




6E2-40 ELECTRONIC FUEL INJECTION SYSTEM

B-4 IDLE AIR CONTROL SYSTEM CHECK

A. Right bank A/F duty output terminal

oW

B
7 T
won s fj—I-22
DN isc H 2
. IAC valve

. Idle air adjusting screw
Fastidle control system
Bypass air

8. Diagnosis switch terminal

RN NP WP

YES

Y

Is engine idle speed kept specified speed even
with headlights turned ON?

"] To @ on next page.

¢. Di i inal Engine coolant
. Uiagnosis ou_tput termina . From main relay
D. Ground terminal
E. Test switch terminal ECH !
F. Des s“ﬁtcut :rm?: I . Monitor coupler '@
- Duty outputiermina . To combustion chamber
9 9 6E2-109
TERMINAL ARRANGEMENT OF ECM COUPLER (Viewed from harness side)
AIT Vehicle__ g
A2 4 =%
“ DN MON 8 1SC
M/T Vehicle *A 82110
T — o3}
1 1512 V15T
\ \ \ :
ISC DN MON st
B. Diag switch terminal
D. Ground terminal
F. Duty output terminal
1. Warm up engine to normal operating tempera-
ture and keep it idling.
2. Using service wire, ground diagnosis switch
terminai.
3. Is diagnostic trouble code No.12 indicated?
BE2:112
v YES ! NO
Check idle air control duty {IAC duty) and idle Go back to “Diagnostic Flow Chart”.
speed.
Are they within specification? A
y P | High idle speed
To @ on next page
NO _| Low idle speed

not.
1. Adjust IAC duty to specification.

2. Proceed to next step.

Idle speed is within specification but duty is

| YES

System is in good condition.

NO

[

page.

Proceed to system circuit check @ on next




ELECTRONIC FUEL INJECTION SYSTEM 6E2-41

B-4 IDLE AIR CONTROL SYSTEM CHECK {continued)

@ HIGH IDLE SPEED

y

Check IAC valve for its
resistance.
Is it in good condition?

Y YES

Y NO

@ SYSTEM CIRCUIT CHECK

Does duty meter indicate
less than about 30% {or
more than about 70% for

Faulty IAC valve.

OFF duty meter)?
¥ NO v YES
Substitute a known-good Adjust idle speed and
ECM and recheck. duty.
NOTE:

If not adjustable with idle
speed adjusting screw,
check fast idle contrel
system for faulty or “Lg/
B” circuit for short.

@ LOW IDLE SPEED

h |

Check IAC valve for its re-
sistance.
Is it in good condition?

YES

Y

\

1. Disconnect ECM
couplers with
ignition switch OFF,

2. Is resistance
between ISC and B

8.6-10.6 Q7.

L YES

y NO

Poor coupler connection.
If connection is OK, sub-
stitute a knowngood ECM
and recheck.

® Faulty IAC valve

e Poor coupler connec-
tion or

¢ Open wire harness

NOTE:

IAC duty can be checked by using analog type volt-
meter with high impedance (MQ/V minimum), al-
though not accurate. 1AC duty to veitage refationis

Does duty meter indicate
about 70 — 100% ({about 0
- 30% for OFF duty me-
ter)?

as follows.
ON DUTY OFF DUTY VOLTMETER
METER METER INDICATION
INDICATION INDICATION
0 (%) 100 (%) 0 (V)
y NO 30 70 0.3x Vs
Faulty IAC valve. 70 30 0.7 x Ve
100 0 Ve

NO

¥

YES

¥

Substitute a known-good
ECM and recheck.

Proceed to system circuit
check @.

® “OFF” DUTY METER” is such duty meter that
indicates approx. 100% when terminal voltage
is approx. “0V”,

® “VB” represents battery voltage while engine of
vehicle being checked is running.




6E2-42 ELECTRONIC FUEL INJECTION SYSTEM

B-5 EGR SYSTEM CHECK (IF EQUIPPED)

1. EGR valve
2, Intake manifold
4 3. Exhaust manifold
i 4, ECM
5. From main relay
) <}:’ g 6. Exhaustgas
B 7. Intake air
EGR1 8. Sensed information
EGR2
EGR3
EGR4
6E£2-113
TERMINAL ARRANGEMENT OF ECM COUPLER {Viewed from harness side)
AT Vehicl B EGR. EGR1 \
A e =1 | — \;\:-—:: 3
14013 D4
i /
EGR3 /
EGR4 6E2-114
EGR1
M/T Vehicle / 7 EGR2 o B
Ee|cfe] oo I
FATAN
EGR3’
EGR4
6E2-175
1. Warm up engine to normal operating tempera-
ture.
2. Using service wire, ground diag. switch termi-
nal in monitor coupler
3. Is diagnostic trouble code No.127
f YES ¥ No
Check EGR system by using tech-1. Go back to “Diagnostic Flow Chart” on p. 6E2-15.
Is it good condition?
y YES ! NO
EGR system is in good condition. Clogged EGR pipe, stuck or faulty EGR vaive or

poor performance of ECT sensor, TP sensor.




ELECTRONIC FUEL INJECTION SYSTEM 6E2-43

B-6 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK

2 / 1.EVAP canister purge valve
2,From main relay
t 3.ECM
¢ B8 g 8 4.Sensed information
<}:’ 4 5.Intake collector

?{ PRG 6.EVAP canister
7.Check valve
8.Air
9.Tank pressure control
valve
10. Fuel vapor
11. Fuel tank

8 6E2.116

TERMINAL ARRANGEMENT COF ECM COUPLER (Viewed from harness side)

NTVehEe/ B /PRG
:9‘ L= e i [t | [i5) -

6£2:117

MY/T Vehicle / PRG L B
A4 01 ra
w0
6E2-118
Check canister purge system for operation.
Is it in good condition?
NO YES

y ¥
Check vacuum passage, hoses and EVAP canister ® Canister purge system in good condition check
purge valve, EVAP canister, tank pressure control valve and
Are they in good condition? fuel filler cap.

| YES v NO
® “Lg/Y" wire open, ® Vacuum passage clogged,
® “Lg/Y" wire shorted to ground, ® Vacuum leakage or
® Poor canister purge valve coupler connection, ® Faulty EVAP canister purge valve

* Poor PRG connection or

® Poor performance of ECT sensor
If wire, connection and sensor are OK, substi-
tute a known-good ECM and recheck.




6E2-44 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:
ECIM 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 referring to ECM REMOVAL.

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,

GE2-144
confirm that it is 11V or more when ignition switch is ON.

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}

AT vehicle
A Az 41 £ cafce os oy
At A A5 LAE AT | a2 - e o102 Jo3f s [t} D5
18019
A9 0 ary] arz] anafaisd s aish ara | arg] are] azel an| azyfaza %1% [ erfea] caferofen os{ 09 (org onr|oiz]orz |ore jors joasjor?
A24|AzE az6] az7] azed Azsl Ao iant AT Cl14|C18 ¢16 | C17] cig C19] C20¢ [D20] D21 D2z P23 |Ord D26 026 27|D28
BE2.119
M/T vehicle

o2 oy |pefos{peforfosoe
p20|021[022]

A 2§ 2T Tas Tas | a7 § as | as]arelan [V 422 for ] ez] 03] o4 2s] s [oz Jee|[cr] c2 | eabes f 5] ¢o
<2 Jcs | ¢ [¢rofcn|Crz|jo12|c1a|or4 | 16| v} oarlDig] 1S

14 Ave] a16] arz [are] are] aze} azi] aza| Azaf aza] 425 A28] fos |10] B11YB12] B33 314 | B1S| BIS

6E2-120




ELECTRONIC FUEL INJECTION SYSTEM 6E2-45

M/T Vehicle
TERMINAL
e | FOS | wiRe CIRCUIT NORMAL VOLTAGE CONDITION
TION | COLOR
INJT [ A1 Gr No.1 injector 10 -14v Ignition switch ON
INJ2 | AZ | Gr/B | No.2injector 10-14V lgnition switch ON
oxt1| a3 P Left bank heated oxygen sensor 10-14V Ignition switch ON
heater {if equipped) 0-2v At specified idle speed after engine warmed up.
PRG | A4 | Br/R | EVAP canister purge valve 10 - 14V Ignition switch ON
4.75-5.25V Ignition switch ON
PSS | A5 BIFO | Power steering pressure switch Engine running at idle speed and steering wheel
0-0.8v . .
turned to the right and left as far as it stops.
Engine start switch 0-1v lgnition switch ON
STA | A8 B/Y . .
(Engine start signal) 6-14V While engine cranking
VCC A7 Gr/R | Power source {for sensors) 4.75-5.25V Ignition switch ON
POS A8 YIG CMP sensor signal {Position Indicator deflection Ignition switch ON
AQ signal, vehicle with immobilizer} | between 0 — 1V and 4 - 6V| Crank shaft turned slowly
REF A8 v/BI :ir:aie::::clség»:?tlh(:j:?::::bi- Indicator deflection Ignition switch ON
A9 lizer) between 0 — 1V and 4 - 6V] Crank shaft turned slowly
REF A10 Y/BI CMP sensor signal {Reference Indicator deflection Ignition switch ON
A1 signal, vehicle with immobilizer) | between 0 - 1V and 4 - 8Y| Crank shaft turned slowly
POS A10 YiG CMP sensor signal {Position sig- | Indicator deflection Ignition switch ON
A1 nal, vehicle without immobitizer} | between 0 - 1V and 4 - 8V| Crank shaft turned slowly
INJ5 | A12 | Gr/G | No.5injector 10-14V Ignition switch ON
POWG| A13 | B/G | Ground
INJ3 | A14 | Gr/W | No.3 injector 10-14V Ignition switch ON
INJ5 | A15 | Gr/Y | No.4 injector 10-14V Ignition switch ON

ISC | A16 | Lg/B | 1AC valve

6.2-8.7V L .
l } At specified idle speed after engine warmed up.

{62% : CN DUTY)

A7 o
T o las | T ank
Igniti itch ON
THW | a19 | RY | ECT sensor About 0.8V gnition swite

Engine coolant temp.: 80°C (176°F)

SE A20 | GrfY | Sensor ground

Ignition switch ON

T Lbl .
HA | A1 b IAT sensor About 3.0V sensor ambient temp.: 20°C (68°F)

Indi flecti . .
Left bank heated oxygen ndicator deflection While engine running at 2,000 r/min for 1 minute or

. . repeated between
sensor (if equipped) longer after warmed up.
over and under 0.31V

OX1 | A22 | R/BI

CO adjusting resistor Ignition switch ON
co A22 | R/BI | {vehicle without heated Voltage varies as specified in graph in p. 6E2-20 of SV620 service manual while
oxygen sensor only) CO adjusting resister knob turned.
lgnition switch ON after engine warmed up.
0.35-0.65V

Throttle valve at idle position,
VTA | A23 Gr TP sensor

Ignition switch ON

3.6-4.5V Throttle valve at full open position.
0.5-1.0v - Ignition switch ON
AFM | A24 | Gi/B | MAF sensor o s - -
1.5-1.8vV With engine running at idle speed
INJ6 ¢ A25 | Gr/R | No.6injector 10-14V Ignition switch ON

POWG| A26 | B/G Ground

TERMINAL ARRANGEMENT OF ECM COUPLER {VIEWED FROM HARNESS SIDE)
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6E2-46 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL
P0S- | WIRE CIRCUIT NORMAL VOLTAGE CONDITION
NAME | rion | cotor
B1
- B2 - Blank
0-1V Ignition switch ON. Small light, heater fan and
EL 83 | BUG | Electric load sianal diod - rear defogger all turned OFF
T
ectricfoad signal diode 10 - 14V Ignition switch ON. Small light, heater fan and
- rear defogger all turned ON.
4,75 - 5.25V Ignition switch ON
TS B4 BI/R | Test switch terminal Ignition switch ON
0-08v Test switch terminal grounded
Indicator deflection Ignition switch ON
SPD | B5 Y Vehicle speed sensor repeated between Rear left tire turned slowly with rear right tire
0-1Vand 4 -5V locked,
- B6 - Blank ———e
iti i i 10 - 14V Ignition switch ON
IGS &7 BAW 1g‘nm_on swnt.c_h (Vehicle g l ' l
with immobilizer) 0-0.8v Ignition switch OFF
SE B8 | Gr/Y | Sensor ground —_—
AF | Bo |wei | AFduty (Right bank) 4.75-5.25V Ignition switch ON
output terminal
- B10 - Blank
BB B11 w Power source for back-up 10- 14V Ignition switch ON and OFF
4,75 - 5.25Y Ignition switch ON
DN | B12 | BIY | Diagnosis switch terminal Ignition switch ON
0-08V Diagnosis switch terminal grounded
4,75 - 5.25V Ignition switch ON
ACS | B13 | Y/B | A/C ampiifier (if equipped) 9
0~-1.5V A/C ON
- B14 - Blank —_—
TACHO| B15 | BrW | Tachometer 0-038V Ignition switch ON
- B16 - Noise suppressor 10 - 14V Ignition switch ON
TERMINAL
T ros | wine CIRCUIT NORMAL VOLTAGE CONDITION
TION | COLOR
Right bank heated oxygen sen- Indicator defiection While engine running at 2,000 r/minfor T minute or
oxz | ¢ R sor (if equipped) repeated betwaen longer after engine warmed up
over and under 0.31V
EGR1] C2 |Lgw EGR valvg (ste_pper. 10 - 14V More thar.1 3 seconds after‘ ignition switch ON
motor coil 1), if equipped 0-35V After engine start (At fast idle)
ecrz2| c3 La/B EGR valvfe (ste.pper- 0-35v More thal? 3 seconds after ignition switch ON
motor coil 2}, if equipped 10 - 14V After engine start (At fast idle)
EGR valve {stepper 0-35v More than 3 seconds after ignition switch ON
EGR3| C4 | Lg/R ) . . - -
motor coil 3), if equipped 10-14v After engine start (At fast idle)
10-14V More than 3 seconds after ignition switch ON
EGRE| C5 Loy EGR valvseI (stg?per_ ‘ . g
motor coil 4}, if equipped 0-35V After engine start (At fast idie)
- C6 - Blank
Ignition switch (Vehicle 1014V Ignition switch ON
I1GS c7 BMW . . v
without immobilizer) 0-0.8V Ignition switch OFF
Cs
Co
- c10 - Blank
Ccn
C12

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEW

ED FROM HARNESS SIDE)
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-47

TERMINAL
FOSI | WIRE CIRCUIT NORMAL VOLTAGE CONDITION
MAME | now | coLon
B D1 BI/B | Power source 10-14V Ignition switch ON

IGN3 | D2 | Lg/W | Ignitor (No.3 ignition coil)

IGN6 | D3 | B/Br | Ignitor {No.6 ignition coil)

IGN1 | D4 Lg Ignitor {No.1 ignition ¢oil}

IGN4 | D5 Br/Y | Ignitor {No.4 ignition coil)

IGN5 | D6 | Lg/R | Ignitor {No.5 ignition coil)

IGN2 | D7 Br/B | Ignitor {No.2 ignition coil)

- D8 - Blank
P D9 p Fuel | 0-25v For 3 seconds after ignition switch ON
uel pump refay 10-14V After the above time
ECUG| D10 | B/Bl | Ground —_—
IGNG| D11 B/O | Ground ——
B D12 | BB | Powersource 10-14V Ignition switch ON
MON | D13 v Duty output terminal 10-14V Ignition switch ON
- D14 - Blank _—
Diagnosis output terminal and 0-25V Ignition switch ON
DNL | D15 { Vi¥ | malfunction indicator lamp
{*CHECK ENGINE” light) 10-14V Engine running
- D16 - Blank —_—
- D17 - Blank — _—
SDL | D18 | VW | Data link connector 4-5V Ignition switch ON
- D19 - Blank _—
0-2.0V Ignition switch ON
SOF | D20 Bl Main relay " -
10-14V Ignition switch OFF
oxuz| p21 | pw Right bank heafed o>fygen 10-14V Ignition.srwitf:h ON .
sensor heater {if equipped) 0-2.0v At specified idle speed after engine warmed up

ECUG| D22 | B/BI | Ground

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE}
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6E2-48 ELECTRONIC FUEL INJECTION SYSTEM

A/T Vehicle
TERMINAL
POS. | WIRE CIRCUIT NORMAL VOLTAGE CONDITION
NAME 1 qion COLOR
B Al BI/B | Power source 10-14v Ignition switch ON
IGNG| A2 B/O { Ground
i 10~ 14V lighting switch ON
LIGHT| A3 R/Y | Lighting switch — -
0-1v lighting switch OFF
Ignition switch ON
L 10-14V gnit ! c e
R A4 R Transmission range Selector lever in “R” range
switch (“R” range) 01V lgnition switch ON
- Selector lever in other than "R" range
Diagnosis output terminal and 0-25V Ignition switch ON
DNL A5 V7Y | malfunction indicator lamp
(“CHECK ENGINE" light) 1014V Engine running
0 25V Ignition switch ON
) o Mode selector switch is in POWER mode
PWL | A6 PW | "POWER" indicator light — -
16 - 14V Ignition switch ON
- Mode selector switch is in NORMAL mode
TACHO | A7 | Br'W | Tachometer 0-08V Ignition switch ON
- AB - Blank
B A9 BB | Power source 10 - 14V Ignition switch ON
IGN5 | A10 | Lg/R | Ignitor {No.5 ignition coil} ‘
IGNB | A11 | B/Br | Ignitor (No.6 ignition coil)
IGN4 | A12 | BrfY | Ignitor (No.4 ignition coil)
Ignition switch ON
o 10 - 14v o
Transmission range Selector lever in “2” range
2 A13 | G/O . P -
switch (“2" range) 0-1v Ignition switch ON
Selector lever in other than “2* range
10— 14V Ignition 5witch' ON i N
Transfer lever in “2H” or "4H" position
L4 AT4 | OW | 4WD Low switch - .
01V Ignition switch ON
Transfer leverin “4L" or “N" position
o 10 - 14V Ignition switch_ O,I,\l )
Transmission range Selector lever in “D” range
b A15 | G/BI . o —
switch (“D” range) Ignition switch ON
0-1v . apyn
Selector lever in other than “D” range
4.75-5.25V Ignition switch ON
TS A16 | BI/R | Test switch terminal Ignition switch ON
0-0.8Vv . .
Test switch terminal grounded
Ignition switch ON. Small light, heater fan and rear
0-1v
. defogger all turned OFF
EL A17 | BIG | Electric load signal diode " - :
10 - 14V Ignition switch ON. Small light, heater fan or rear
defogger turned ON
Ignition switch ON
10-14V OD cut switch OFF
OD | A18 | O/G | OD cut switch -
01V Ignition switch ON
QD cut switch ON
BB A19 w Power source for back-up 10- 14V Ignition switch ON and OFF
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-49

TERMINAL
POSI- | WIRE CIRCUIT NORMAL VOLTAGE CONDITION
NAME TION COLOR
p Euel | 0-25V For 3 seconds after ignition switch ON
FP A20 uel pume refay 10-14V After the above time
025V Ignition switch ON
e OD cut switch ON
QDL | A21 | W/B | "OD OFF” indicator light — -
10 - 14V fgnition switch ON
- OD cut switch OFF
sor | Az Bl Main rel 0-2.0V lgnition switch ON
ain reldy 10- 18V gnition switch OFF
- A23 - Blank
ECUG| A24 | B/B! | Ground
IGN3 | A25 |LgMW | Ignitor (No.3 ignition coil} _— _—
Ignition switch ON
L. 10 - 14V e wng e
N a6 | om Transmission range Selector lever in “N” range
switch (“N” range) 01y Ignition switch ON
- Selector lever in other than “N” range
- A27 - Blank
10-14v Brake pedal depressed
BK A28 | G/W | Brake switch
0-1Vv Brake pedal released
4.75-5.25V Ignition switch ON
DN | A29 | BIfY | Diagnosis switch terminal fgnition switch ON
0-0.8v g . . .
Diagnosis switch terminal grounded
acs | as0 | ve | ac lifior (if equibped 4.75-5.25V Ignition switch ON
amplifier (if equipped) Y AC ON
4.75 - 5.25V Ignition switch ON
Mode selector switch R Mode selector switch is in Normal mode
PWR | A31 o] — -
(Power/Normal) 01V Ignition switch ON
- Mode selector switch is in Power mode
Indicator deflection Ignition switch ON
SPD | A32 Y Vehicle speed sensor repeated between Rear left tire turned slowly with rear right tire
0-1Vand 4 -5V tocked
ECUG| A33 { B/BI | Ground
SDL | A34 | V/W | Data link connector 4-5Y lgnition switch ON
MON | A35 v Duty output terminal 10-14V Ignition switch ON
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE} _
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6£2-50 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL
POSL | wiRe CIRCUIT NORMAL VOLTAGE CONDITION
NAME | tion | covor
SPG | 1 o] A/T vehicle speed sensor (-)
SP c2 w AT vehicle speed sensor (+)
S3 Cc3 G/Y | TCC solenoid valve 0-1v Ignition switch ON
s2 C4 | G/R | Shift solenoid valve B 0-1v Ignition switch ON
Right bank heated oxygen sen- 10=-14v Ignition switch ON
OXH2| ©5 | Pw v ——
sor heater {if equipped) 0-2v At specified idle speed after warmed up
Cé
- c7 - Blank
AJF duty (Right b t ter-
AF | c8 |wei | A duty (Right bank) output ter 4.75 - 5.25V Ignition switch ON
minal
oxz | co . Righlt banl.< heated oxygen sen- lr;'z:’:::é g:ﬂ::g:n While engine rut?ning at 2,000 r/min for 1 minute or
sor {if equipped) over and under 0.31V longer after engine warmed up,
- C10 - Blank
10 - 14V Ignition switch ON
L e | ami Transrnission range switch {"L” Select lever in “L” range
range} Ignition switch ON
0-1Vv . “
Select lever in other than “L” range
S1 Cc12 G Shift solenoid valve A 10 - 14V tgnition switch ON
iNJ6 | C13 | Gr/R | No.6 injector 10-14v Ignition switch ON
IGN1 { C14 lLg tgnitor (No.1 ignition coil)
IGN2 | C15 | Br/B | Ignitor {No.2 ignition coil) _
C16
C17
- cig - Blank
c19
iNJ5 | C20 | G/R | No.5injector 10-14v Ignition switch ON
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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ELECTRONIC FUEL INJECTION SYSTEM 6E2-51

TERMINAL
oo o CIRCUIT NORMAL VOLTAGE CONDITION
MME ! ion | covon
Gs D1 W | tonit itch 10-14V ignition switch ON
[o] It
gnition swite 0-1V Ignition switch OFF
PRG | D2 | Br/R | EVAP canister purge valve 10-14v Ignition switch ON
Engi rt swi 0-1v Ignition switch ON
STA D3 BIY (Enngme sta sv_vntch g . : :
gine start signal) 6~ 14V While engine cranking
Left bank heated oxygen sensor Indicator defiection While engine running at 2,000 r/min for 1 minute or
0x1 D4 R/BI (if equipped) repeated between longer after warmed u
uipp over and under 0.31V 9 P
| il 1), 10 - 14V More than 3 seconds after ignition switch ON
EGR1| D5 |Lgw f:;GR va ve(:stepper motorcoil 1) ] ' [¢]
H equippe 0-3.5v After engine start (At fast idie)
INJ4 | D6 | GW | No.4injector 10-14V Ignition switch ON
INJ3 | D7 | GB | No.3injector 10~ 14V Ignition switch ON
Left bank heated oxygen sensor 1014V Ignition switch ON
OXH1| D8 P if equi — :
heater (if equipped) 0-2v At specified idle speed after engine warmed up
VCC | D9 | Gi/R | Power source {for sensors) 4,75 - 5.25V Ignition switch ON
4.75-5.25Y Ignition switch ON
PSS | D10 | BIO | Power steering pressure switch 008V Engine running at idle speed and steering wheel
- turned to the right and left as for as it stops
Ignition switch ON
T Lbl T . :
HA 1 D b AT sensor About 3.0V Sensor ambient temp.: 20°C (68°F)
E i 0-3.5V More than 3 seconds after ignition switch ON
EGR3| D12 | LgR _fGR v_alve {stepper motor coil 3}, . : 9
It equipped 10-14V After engine start (At fast idle)
R il4), 10 - 14V More than 3 seconds after ignition switch ON
EGR4| D13 | LgrY EG v_alveéstepper motor coil 4) l . g
It equippe 0-35V After engine start (At fast idle)
i 0-3.5v More than 3 seconds after ignition switch ON
EGR2| D14 | Lg/B EGR v_alve (stepper motor coil 2), r . S : g
if equipped 10~ 14V After engine start (At fast idie)
lgnition switch ON
THW | D15 | R/Y | ECT sensor About 0.8V Engine coolant temp.: 80°C (176°F)
CMP sensor signal indicator defiection . .
D16 lgnition switch ON
POS ¥/G } {Position signal, vehicle with im- | between 0 — 1V and
D17 mobilizer) Py Crank shaft turned slowly
CMP sensor signal Indicator deflection - .
D16 N Ignition switch ON
REF Y/Bl | {Reference signal, vehicle with- | between 0 — 1V and
D17 out immobilizer) 4- BV Crank shaft turned slowly
POWG| D18 | B/G | Ground _—
INJ2 | Di1g | Gr/B | No.2 injector 10-14v lgnition switch ON
6287V
ISC [ D20 | Lg/B | IAC valve { {62% : ON DUTY) At specified idle speed after warmed up
D21
SE D22 GrfY | Sensor ground
Ignition switch ON after engine warmed up
0.35-0.65V Throttle valve at idle position
VTA | D23 Gr TP sensor — -
3.6 4.5V Ignition switch ON
v Throttle valve at full open position
0.5-1.0V lgnition switch ON
AFM | D24 | Gi/B | MAF sensor > g' = S.Wl " -
1.5-1.8V With engine running at idle speed
CMP sensor signal Indicator deflection . .
b2s 9 Ignition switch ON
REF Y/Bl | (Reference signal, vehicle with | between 0 - 1V and
D26 immobilizer) 4-BY Crank shaft turned slowly
CMP sensor signal Indicator deflection L .
D25 9 Ignition switch ON
POS Y/G | (Position signal, vehicle without | between 0 — 1V and
D26 immobilizer) 4- 6V Crank shaft turned sfowly
POWG| D27 | B/G | Ground
INJ1 | D28 Gr No.1 injector 10 - 14V Ignition switch ON




6E2-52 ELECTRONIC FUEL INJECTION SYSTEM

1. ECM coupler disconnected

2. Ohmmeter

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 ohmmeter probe from wire har-

ness side of coupler.
o Be sure to turn OFF ignition switch for this check.
e Resistance in table represents that when parts tem-
perature is 20°C (68°F).

BE2.128

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

M/T vehicle
A A2 A3 Yy Jas [ s az | an | ao[arelass 223 [os [ ee] e3] ea] os| as[er [ea]fercafcefes csceEozmososoemmostD"
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6£2-129
AST vehicle
Al | a2 T :-:'_:Asns —To ¢ ¢z = cac&mmmu =] osoeo?
Ao P A} Atz ars)ary A ais] Az ars| arala2el anf azz{azs) S P ol es | col erofen|c12] &2 D& | 09 [01g 011 |D¥2]013 | D14 fO3E | 161017 i
A2 ATS a26 | A27] aze] A29)] 230 faat Jaazfasa as4 fass: casers cisferrfcis c1sfezo] loze] o2 022 23 D24 D26 [o2s D27{D28
8E2-130
TERMINAL POSITION STANDARD
CIRCUIT CONDITION
M/T AT RESISTANCE
Ne.1 injector A1-D1/D12 | D28 - A1/A8 10.8-13.2Q2
No.2 injector A2-D1/D12 | D19 - A1/AB 10.8-13.2Q
No.3 injector A14-D1/D12| D7 -A1/A6 10.8 -13.2Q
No.4 injector A15-D1/D12| DE-A1/AB 10.8 - 13.2Q
No.5 injector A12-D1/D12| C20- A1/A6 10.8-13.2Q
No.8 injector A25 -D1/D12] C13- A1/A6 10.8-13.2Q
Vehicle with
Left bank heated| . - A3-B7
immobilizer
oxygen sensor Vehicle with D8 - D1 5.5-6.5Q
heater (if equipped)| | ehic e.\{wt out A3-C7
immaobilizer
. Vehicle with
Right bank heated| . - D21 -B7
immobilizer
oxygen sensor Vehioie with Cs-n 5.6 -6.50
heater (ifequipped}| | ehic e.v'wt out D21-C7
immobilizer
CO adjusting resistor {if equipped} A3 -A7 D4 -D3 0 - 50k
EVAP canister purge valve Ad-D1/D12 | D2~ A1AS 28 - 360
1AC valve A16-D1/D12| D20 - A1/A8 8.7 -10.5Q




ELECTRONIC FUEL INJECTION SYSTEM 6E2-53

CIRCUIT TERMINAL POSITION STANDARD CONDITION
M/T AT RESISTANCE
ECT sensor A19 - A20/B8|D15 - D21/D22 305 -3240Q Engine coolant temp.: 80°C {176°F)
|AT sensor A21-A20/B8|D11 - D21/D22 2.21 - 2.69ke Intake air temp.: 20°C (68°F)
tor indi
_ , B5-Body | A32-Body | Onmmeterindicator | o o\t wheel turned slowly with rear
Vehicle speed sensor (in speedometer) deflects between .
ground ground right wheel locked
0and =
EGR valve (coil 1), if equipped C2-D1/D12 | D5-A1/A8 21-23Q
EGR valve {ceil 2), if equipped C3-D1/D12 | D14 - A1/AB 21-23Q
EGR valve {coil 3}, if equipped C4 -D1/D12 | D12 - A1/A8 21-23Q
EGR valve (coil 4}, if equipped C5-D1/D12 | D13 - A1/AB 21-23Q
Vehicle with
. o D9 -B7
Fuel | immobilizer A20-D1 61-73Q
uel pump rela - -
PUMP 1Y [ Vehicle without
. - D9 -C7
immobilizer
Main relay D20 -B11 A22-A19 61-73Q
. ) Continuity Selector lever in “R” range
Transmission range switch (“R” range} - Ad-D1 — .
Not continuity Selector lever in other than “R” range
. , Continuity Selector lever in “N” range
Transmission range switch (“N” range) - A26-D1 — - - -
Not continuity "~ Selector lever in other than “N” range
Continuit Selector lever in “D” range
Transmission range switch (“D” range} - A15-D1 - y - o
Not continuity Selector lever in other than "D” range
. . Continuity Selector lever in “2” range
Transmission range switch (“2” range) - A13-D1 — -
Not continuity Selector lever in other than “2" range
L. . Continuity Selector leverin “L” range
Transmission range switch (“L" range} - C11-M — -
Not continuity Selector lever in other than “L” range
AST vehicle speed sensor - c1-C2 369-451Q
. Al4 - Body Continuity Transfer lever in "4L" or “N" position
4WD low switch - —
ground Not continuity Transfer lever in "4H" or “2H" position
! A31 - Body Continuity Mode selector switch in “POWER”
Mode selector switch - — .
ground Not continuity Mode selector switch in “NORMAL"
19 —
Shift solenoid valve A - €12 - Body 11-15Q
ground
Shift solencid valve B - €4 - Body 11-15Q
ground
TCC solenoid valve - €3 - Body 11-15Q

ground




6E2-54¢ ELECTRONIC FUEL INJECTION SYSTEM

B, . ON VEHICLE SERVICE
2

i1 L / ELECTRONIC CONTROL SYSTEM

S sefoa Tl MASS AIR FLOW SENSOR (MAF SENSOR)
| | 3 AFM]] Inspection
? 2 NOTE:

Use voltmeter with high-impedance (10 kQ/V minimum) or
\,,/ digital type voltmeter.

1) Remove ECM.

2) Connect couplers to ECM.

® © SE203
1. ECM

2. MAF sensor

TERMINAL ARRANGEMENT OF ECM COUPLER
{VIEWED FROM HARNESS SIDE)
{B: A1/AS)

3} Connectvoltmeterto “BI/B” wire terminal of MAF sensor
coupler disconnected and ground.

4) Turn ignition switch ON and check that voltage is battery
voltage.

2 If not, checkif wire harness is open or connection is poor.

GE2:134

1. MAF sensor coupler
2. Engine ground
3. "BI/B” wire terminal

5) Turn ignition switch OFF and connect MAF sensor cou-
pler to MAF sensor.

6) Turn ignition switch ON and check voltage at “AFM” ter-
minal.

“AFM” voltage: 0.5-1.0V

7} Startengine and check that voltage is lower than 5V and
it rises as engine speed increases.
(Reference data: 1.5 - 1.8 V at specified idle speed)

If check result is not as specified above, cause may lie in
wire harness, coupler connection, MAF sensor or ECM.



ELECTRONIC FUEL INJECTION SYSTEM 6E2-55

THROTTLE POSITION SENSOR (TP SENSOR)

TERMINAL ARRANGEMENT OF ECM COUPLER Inspection
{VIEWED FROM HARNESS SIDE)

1) Remove ECM as previously outlined.

AT VEHICLE 2) Warm up engine and stop it when its temperature has
reached normal operating temperature (Check to make
sure that they have some clearance hetween fast idie
cam and cam follow lever.}.

3) Using voltmeter, check voltage at “VTA” terminal under

6E2-135

M/T VEHICLE following each condition.
mrmsens]rmasa ] narassnacell When throttle is fully close : 0.50 + 0.15V
(VTA: A23) When throttle is fully open :4.0 = 0.5V

§E2-136 N .ps
if measured voltage is out of above specified range,

diagnose trouble by referring to “Diagnostic Flow Chart
for Diag. Trouble Code No. 21 or 22”.

Also, check that voltage varies according to throttle
valve opening linearly. If not, it is possible that TP sensor
has failed. Replace.

4) Upon completion of checking, install ECM.



6E2-56 ELECTRONIC FUEL INJECTION SYSTEM

Adjustment
1) Warm up engine to normal operating temperature.
2) Check to make sure that fast idle cam and cam follower
. lever are notin contact with each other. If they are, check
fast idle control system.

3) Loosen TP sensor screws.

TERMINAL ARRANGEMENT OF ECM COUPLER H - H

(VIEWED FROM HARNESS SIDE] 4) Remove ECM as previously outlined and with couplers
connected to ECM, connect digital type voltmeter to VTA

AT VEHICLE terminal and body ground.

5) Turn TP sensor clockwise or counterclockwise and tight-
en TP sensor screw at a position where voltage as speci-
fied below is obtained at coupler terminal VTA.

M/T VEHICLE NOTE:
If tech 1 and cartridge are available, it is not necessary
FEECEFREEFERHT ) to remove ECM. Make an adjustment by using tech 1

(VTA: A23) while observing TP sensor voitage.
BE2-138

Voltmeter TP sensor voltage when throttle is fully close :

050 £ 015V
—_— N \__/ \__J/
' ' '_ ' ‘ ' ' Tightening Torque
O | (a): 2.5 N-m (0.25 kg-m, 1.8 Ib-ft)
+ 0 1 z 3 4
Hgg e et 6) Check to make sure that when throttle is fully open TP
scanse sensor voltage is as shown below.
o 1 — p TP sensor voltage when throttle is fully open :
[DLE SWITCH 40+ 05V
Ik

THE’”T F'l-l':. C-El'*l':-*-' F=' 7) install ECM.
#* A58 U 8) Warm up engine completely.

6£2:140 9) Turn OFF ignition switch when engine is at idle and shift
lever is in Neutral {or Parking) position.

6E2-141

1. TP senseor




ELECTRONIC FUEL INJECTION SYSTEM 6E2-57

TERMINAL ARRANGEMENT OF ECM COUPLER

{VIEWED FROM HARNESS SIDE}
AT VEHICLE {OX2: C9)

Sensor Inspection
(0X1: D4)

N, yi

{OX1: A22)

1) Remove ECM.

6E2.142
{OX2:C1)

check voltmeter.

6E2-143

HEATED OXYGEN SENSOR (if equipped)

2) Warm up engine to normal operating temperature.

3} Connect voltmeter between OX1 (for left bank: OX2 for
right bank) and body ground.

4) Maintain engine speed at 2,000 r/min. After 60 seconds,

Voltmeter Indication

Possible Cause

Correction

Heated oxygen sensor wire shorted to ground

About 0V L Repair or replace

(circuit)
About 0.3 V Ht‘aated oxygen sensor wire or sensor ground Repair of replace

wire open

e Faulty heated oxygen sensor itself Replace heated oxygen sensor
0.35~0.45V ¢ Lean A/F mixture Inspect ECM and its circuit

e Faulty fuel injector (s)

Replace fuel injector(s)

Deflect between
above and below
0.45 V repeatedly

Heated oxygen sensor and its circuit is in good
condition

Remains
unchanged at
above 0.45V

# Rich A/F mixture

Inspect ECM and its circuit




IGNITION SYSTEM 6F2-1

SECTION 6F2

6F2

IGNITION SYSTEM
(DIRECT IGNITION TYPE)

NOTE:

For the descriptions (items) not found in this section of this manual, refer to the same section of ser-
vice manual mentioned in the FOREWORD of this manual.

CONTENTS
GENERAL DES CRIPTION . ... ittt it ettt tte et aatiaen st aneantaeeaeareasseannnanns 6F2-2
oAy 1= o TN 1 T T 6F2-2
D A G O SIS ... it e e e et a e e iaaaa 6F2-3
ON VEHICLE SERVICE .. ... . ittt it ittt tann e aaa s tsraa s st e s iasaasessaaannenennssns 6F2-5
lgnition Coil (With TGN B L.ttt i s it et ettt taer s e et tietransenaessnnnnes 6F2-5



6F2-2 IGNITION SYSTEM

GENERAL DESCRIPTION

The ignition system used for this vehicle uses a direct ignition system so as to avoid jamming caused
by the secondary voltage which occurred in the ignition coil and ensure stable ignition even during
a high engine speed. Also, IC (Ignition Control) system is adopted to obtain the ignition timing suitable
for the every engine conditions.
The components of this system are as follows.
e ECM
It detects the engine condition through the signais from the sensors, determines the most suitable
ignition timing and time for electricity to flow to the primary coil and sends a signal to the igniter
(power unit).
e [gniters {in ignition coil)
It turns ON and OFF the primary current of the ignition coil according to the signal from ECM.
® [gnition coils :
When the ignition coil primary current is turned OFF, a high voltage is induced in the secondary
winding.
One ignition coil is in charge of ignition of one cylinder only.
® CMP sensor( Camshaft Position Sensor)
Being photoelectrically operated, this system converts timing and time by and during which the
light is received at the light receiving part in the CMP sensor into the electric signals. It also outputs
the engine speed (position) signal and the cylinder identification (reference) signal to ECM.
® Spark plugs.
® TP sensor, ECT sensor and MAF sensor
For their details, refer to Section 6E2.
The direct ignition system does not have a distributor or high tension cords but each cylinder has an
ignition coil and the secondary voltage which occurred in the ignition coil is sent to the spark plug di-
rectly.
Also, the engine speed (position) signal and cylinder identification {reference) signal are sent from the
CMP sensor to ECM so as to control each ignition coil independently through the igniter.
In IC (Ignition Control) system, the ECM is programmed for the best ignition timing under every engine
condition. Receiving signals which indicate the engine condition from the sensors, e.g., engine revolu-
tion, intake air volume, coolant temperature, etc., it selects the most suitable ignition timing from its
memory and operates the igniter (power unit). Thus ignition timing is controlled to yield the best en-
gine performance.

1
[ 2 3 4
IGS {— BW — E’
1GN1 |§=—— Lg —] > <% No
Jﬂ_'_-'—
IGN2 [+—— BB 7 w-li’%“”)zb No.2
P e p—
IGN3 [e— Lg/W b w-l%!:* 3’,; No.3
o= L
IGNa [b— By ——ﬂ""ﬁ—é(—b No.4
o L No.5
1. ECM IGNS [4—- LaR b %
2. From ignition switch =T >< B Nob
3. lgnition coil {with igniter) IGNG |3—— B/Br :@
4. Spark plug
IGNG [ BIO — sF2001
B
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AT VEHICLE IGNG IGIN2 s
/ IGNS /
- - . e — d/ et
| big n 1] ] ||
: 6F2.002
IGN4 \ IGN4
IGNS IGS {vehicle IGN1 IGNS
M/T VEHICLE IGN3 with immobilizer) IGN2
/ GN3 IGNG
— — 1 — S P [ |
113114 || I ”57 I [ Jl-dcdodododcdod | 1.1
BEEEEN! }EILI ] _illl I LT
7 7
IGS (vehicle without immobilizer) IGN6 IGN1 6F2:003




IGNITION SYSTEM 6F2-3

DIAGNOSIS

Condition

Possible Cause

Correction

Engine cranks, but will | No spark
not start or hard to start | e Blown fuse for ignition coil Replace
& | oose connection or disconnection of lead wire | Connect securely
e Faulty spark plugls) Adjust, clean or replace
& Faulty ignition coil (with igniter) Replace
¢ Fauity CMP sensor Replace
e Faulty ECM Repiace
Maladjusted ignition timing Adjust
Poorfueleconomyoren- | ® Incorrect ignition timing Adjust
gine performance e Faulty spark plug(s) Adjust, clean or replace
® Faulty ignition coil {with igniter) Replace
¢ Faulty CMP sensor ' Replace
e Faulty ECM Replace

DIAGNOSTIC FLOW CHART (When engine does not start though it is cranked

Go back to engine diagnosis in section 6.

Adjust, repair or replace.

Repair or replace.

up)
I Check ignition spark. oK »
NG
Y
Check following system parts.
* Fuses
® Spark plug(s) NG N
* Ignition coil {with igniter) i
¢ CMP sensor
oK
. - NG
Check electric wires and connections, -
OK
3
Substitute a known-good ECM and recheck.




6F2-4 IGNITION SYSTEM

2. Service wire
3. Ground terminal

1. Monitor coupler {6 terminals)

4. Diagnosis switch terminal

§F2.005

6F2-006

ON-BOARD DIAGNOSTIC SYSTEM
(SELF-DIAGNOSIS)

1. Toinsure correct diagnosis, check to confirm that battery
voltage is within standard value when engine is stand-
still,

2. Turn on ignition switch and make sure that malfunction
indicator lamp (“CHECK ENGINE” light) lights.

3. I[fengine wili not start butcranking is possible, crank it for
more than 3 seconds.

4, While ignition switch is ON, ground diagnosis switch ter-
minal in monitor coupler {6 terminals) and then read
diagnostic trouble code (observe malfunction indicator
famp (“CHECK ENGINE” light)).

DIAGNOSTIC TROUBLE CODE NO.42

ECM memory indicates that no CMP sensor signal has been
experienced for more that 2 seconds while engine is being
cranked.

Diagnose trouble according to “Diagnostic Flow Chart for
Code No0.42" in Section 6E2.



IGNITION SYSTEM &F2-5

6F2.007
1. lgnition coil bolt
2. Ignition coil

652008

1. Ignition coil {with igniter)
2. Battery
3. Digital ammeter

6F2-009

ON VEHICLE SERVICE

IGNITION COIL (WITH IGNITER)

REMOVAL

1) Remove ignition coil cover(s).

2) Disconnect ignition coil coupler(s).

3) Remove ignition coil bolt(s), and then pull out ignition
coil(s).

INSPECTION

Igniter and Primary Coil ,

Using analog tester, check resistance between following
terminals.

Terminal Resistance
Dand @ Not 0
®and ® Not 0

@ and @ Neither 0 nor e

If check result is not satisfactory, replace ignition coil.

Secondary Coil
1) Connect 12 V vehicle battery and digital ammeter and
measure current value as shown in left figure.

Specified current: 0.3 ~ 1.4 mA

2) Reverse polarities and check that current does not flow.

If check result is not satisfactory, replace ignition coil.



6F2-6 IGNITION SYSTEM

INSTALLATION

1)} Install ignition coil(s) securely.

2) Tighten ignition coil bolt{s), and then connect ignition
coil coupler(s}.

Tightening Torque
(a): 3 N-m (0.3 kg-m, 2.5 |b-ft)

3) Install ignition coil cover(s).

6F2-010




AUTOMATIC TRANSMISSION 7B1-1

SECTION 7B1

AUTOMATIC TRANSMISSION 781
(4 A/T)

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

CONTENTS
GENERAL DESCRIPTION ... i it ettt e an s iias 7B1- 2
ELECTRONIC SHIFT CONTROL SYSTEM ...ttt e ettt annaa e 7B1- 2
Powertrain (Engine} Control Module (PCM/ECM} ... oo e e 7B1- 2
Automatic Gear Shift Diagram .. ... ... o i i it s e e 7B1- 6
[ X ] ] 7B1- 8
TRANSMISSION UNIT Lt et et i sttt i tasas st raaanaaaenaa et 7B1- 8
ManUal RoOad Tost .. ittt i ettt a et s e e e e e e 7B1- 8
ELECTRONIC SHIFT CONTROL SYSTEM ..ttt it it et ias e iaaananaaa s ne s 7B1- 9
On-Board Diagnostic System ... .. ouo i i i i e e e i e 7B1- 9
Precaution in Identifying Diag. Trouble Code ... ... . i i e e e 7B1- 9
Precaution on Troubleshooting ... ... e e e et 7B1- 9

DIagnostic Flow Chart ... i ittt i i anmr ettt inae et 7B1-10



7812 AUTOMATIC TRANSMISSION

GENERAL DESCRIPTION
ELECTRONIC SHIFT CONTROL SYSTEM

Engine Torque converter Pianetary gear = Final gear
X reduction unit

Qil pump Clutch and brake
_l—— :
Shift and TCC sole-

y

Control valve

noid valves

[}

|

. I _ . -~ e .

A/T vehicle speed sensor ~3 Powertrain (Engine) control DA Transmission range switch
-

| ™™ module (PCM/ECM)

Vehicle speed sensor L | | | 7 Y O/D cut switch
(in speedometer) i ¥ ¥ ¥ I
|| (e (-cneex | [ooore | [rower- |1 5| Mode selector switch
Throttle position sensor _ 1 | ] ENGINE” light) | | right light |
I L. Transfer 4WD-low switch

—= Power transmission
— Fluid pressure circuit
— —» Electric signal

Engine cooclant temp. sensor ———

POWERTRAIN (ENGINE) CONTROL MODULE (PCM/ECM)

The PCM is an electronic circuit component that controls gear shift and lock-up according to the signal
from each sensor. It is a microcomputer consisting of an IC, transistor, diode, etc. It is instailed to the
underside of the instrument panel at the driver’s seat side.

2 1. Battery
7 2. Ignition switch
! N BBIGS 14 3. Main relay
I =3 B 15 4. ECT sensor
ry SOF 5. TP sensor
THW 6. VS8 ({in speedometer)
1 5 7. AITVSS (in AT)
L vee DAL 8. Lighting switch
t SE o 17 9. Brake switch
6 16 10. Mode selector switch
SPD SDL—h 18 11. OD cut switch
..... LA P 12. 4WD low switch
' & SPG 0 13. Transmission range switch
8~ T - DL 9 14. PCM
o O T 15. MIL (“CHECK ENGINE” light)
1:"‘ ] BK <20 6. Monitor coupler
2 [LPWR g 17. BLC
s 1lop 1 18. "ODOFF" indicator light
= g s2 5 19. “POWER" indicator light
13 R S8 20. Shift solenoid valve A
N 21. Shift solencid valve B
D 22, TCC solenoid valve
2 POWG 781-001 23. Engine ground
L ECUG
23
TERMINAL ARRANGEMENT OF PCM COUPLER (VIEWED FROM HARNESS SIDE}
LIGHT DNL PWL  SOF $PG as THW  FOWG
v // Z // N, // l\
B SP 53182
1 {R e L ——] - =] 7 =] \
B EME hhooes 7 ~F -‘—'-L*I )
/ 3] BR fDN s ] o 3 ;
/ 1 7 7
ECUG PWR  SPD ECUG ODL  SOL vie VA
781-002




AUTOMATIC TRANSMISSION 7B1-3

6
1. Reference voltage 4. Resistor 7. Brush
2. Qutput 5. Conductor 8. Resistive segment
3. Ground 6. Rotor

781004

1 Vehicle speed sensor
2 Qil pan
3. Transfer

— )
Av4

D~
< P
coole

TB1-005

Throttle Position Sensor

This sensor is installed to the throttle valve shaft. Throttle
valve opening signal are transmitted from TP sensor to
PCM as voltage signal.

PCM uses it as one of the signals to control transmission
gear shift.

Vehicle Speed Sensor

This sensor is a pulse generator type that detects revolution
of the output shaft {(vehicle speed) in the transmission case.
The pulse generator is a noncontact sensor consisting of a
permanent magnet, coil and gears.

As the gear of the output shaft turns, the magneflux from
the permanent magnet varies and a voltage of the frequen-

¢y corresponding to the rotor revolution occurs in the coil.

This voltage is inputted to the PCM where PCM judges the
output shaft revolution or the vehicle speed. The vehicle
speed is also detected from the speed meter.

Transmission Range Switch

A transmission range switch is provided so that the engine
can be started only when the shift leveris in the “P” or “N”
position.

e 6 | 5| e8| a7 |32}
P o—+0C | O—+0
R O O
N Oo—+0 | © @
D O— O
2 O QO
L O QO




7B1-4 AUTOMATIC TRANSMISSION

Brake Switch

The same switch is used as the brake lamp switch. It disen-
gages the TCC when the brake is depressed while the TCC
is operating.

781.606

1. Brake switch

Engine Coolant Temperature Sensor (ECT Sensor)
The coolant temperature sensor is used and it prevents
gear change to the O/D gear and TCC operation when the
engine coolant temperature is 30°C (86°F) or lower.

1. ECT sensor
2, Intake manifold
3. ECT sensor (For A/C) 3 781007

O/D Cut Switch
The gear shiftup or shift down to and from the O/D gear can
be selected with this switch.

781-008

1. O/D cut switch
2. Shiftlever

Transfer 4L Switch
This switch detects that the 4-wheel drive low gear is en-
gaged and prevents the gear change into O/D and lock-up.

1. 4L switch 781009




AUTOMATIC TRANSMISSION 7B1-5

Mode Selector Switch

2 The gear shift timing, normal or power, can be selected by
' ' using this switch. '

7B81-010

1. Mode selector switch
2. Shift lever

Fail Safe Function

This function is provided by the safe mechanism that assures safe driveability even when the shift so-
lenoid valve or speed sensor fails.

The table below shows the gear position in each shift under a normal/abnormal condition.

Conditi : i i
tHon Shift solenoid Shift solenoid Shift solenoid
Normal valve-A abnormal | valve-B abnormal valves-A & B
Shift position ahnormal
1st 1st
Z2nd 3rd
b O/D
3rd O/D
o/D 0/D
1st 1st
2 2nd 3rd 3rd
3rd
(3rd)
1st 1st
L 1st ist
{2nd) {2nd)
Change Mechanism
Shift the select The same select pattern shift lever is used as the floor type
lever with its

button pushed and frequently used “N” and “D” ranges are made select-
in. able freely.

Shift the select
lever without
pushing its
button.

o 05 mp wnmmp
FINIDIZIR D
m e O emmn

781.011




7B1-6 AUTOMATIC TRANSMISSION

AUTOMATIC GEAR SHIFT DIAGRAM

Automatic shift schedule as a result of shift control is shown below. In case that select lever shifted
to L at a speed higher than 55 km/h (34 mile/h), 2nd gear operates first and then down shifts to 1st at
a speed lower than that. No up shift is available in L.

The same as, the select lever shifted to 2 at a speed higher than 105 km/h (66 mile/h), 3rd gear operates
first and then down shifts to 2nd at a speed lower than that. No up shift is available in 2.

Power Mode Unit: km/h
{mile/h)

Shift
Throttle opening 1—2 2-3 34 4—3 3-2 21

48 100 - 135 88 43
(30) (63) - (84) (55) (27)
18 36 48 35 29 7
{11 {23) (30} {22) (18) (4)

Full throttle

Closed throttle

Gear Shift Diagram

(%) 100
80
80 -
w0 yme=d e seeeeeal

—anc| t

------------------ 34

60

50 [
a0
30
201
10

Throttle valve opening

Upshift
........ Downshift

! ! 1 ) i ] 1
100 {(km/h}

0

0 50 {mile/h}

Vehicle speed
7B3-012

TCC Lock-up Diagram
4th 3rd 3rd

% 100

)

o AN 4th
80 | i ';
1

70

60 |-
50 |-
40_ --------------

30 L s
TCCON

-------- TCC OFF

Throttle valve opening
L Ll

20 L 4th

10 L

0 1 1 1 I 1 1 i 1 ]
50 4th  4th 1

= SYSPU .

0 3rd {km/h}

0 S0 {mile/h)
Vehicle speed
781013




AUTOMATIC TRANSMISSION 7B1-7

Normal Mode Unit: km/h
{mile/h)
Throttle opening Shift 1-2 2—-3 | 3-4 4—3 3—>2 21
Full th | 46 94 135 123 82 35
ull throttle (29) (59) (84) (77) (51) (22)
cl d throttl 16 37 45 35 29 7
osed throttie (10) (23) (28) (22) - (18) (4)
Gear Shift Diagram
Te2 1-+2 32 2-3 43 34
(%) 100 : , .
% |- m==——- S T b el .
'
@ 8 | E
s 70 B pummm———d ’
g R i '
g 60 : J— :
g 50 - 1 !
© H 1
E 40 = : pud
2 1 H
£ 1
20F ' Upshift
gl E Downshift
0 : 1 :1 1 1 L
{km/h)
: i ! i I ! ! I )
0 50 {mile/h]
Vehicle speed
781.014
TCC Lock-up Diagram
%) 100 . 3rd  4th  3rd 4th
80 - ard | E §
o 80 |- E i
£ 70 | ' 1
g ' 4th{3rd
L +]
g 80 E 4th
% 50 E
T 40 W - L Sadahdd
o ; :
= 30 - 1 Y
20 | TCC ON E | E
0 b e TCC OFF ' '
: ! 3rd
0 1 i [] 1 L 1 ] 1 1 I i 1 ]
50 ath  4th 3rd 100 (km/h)
L t 1 1 1 | i | i
0 50 {mile/n)
Vehicle speed
781015




781-8 AUTOMATIC TRANSMISSION

DIAGNOSIS

TRANSMISSION UNIT

MANUAL ROAD TEST :

This test checks the gears being used in “L”, “2” or “D”"

range when driven with unoperated gear shift control sys-

tem. Test drive vehicle on a level road. .

1) Disconnect coupler of shift solenoid valves on transmis-
sion.

WARNING:

To avoid the danger of being burned, do not touch
the hot exhaust system when disconnecting shift
solenoid valves coupler.

2) With selector lever in “P” range, start engine and warm
it up.

3) With select lever in “L" range, start vehicle and acceler-
ate to 20 kmn/h {12.5 mile/h). Check in this state that 1st
gear is being used.

4) At 20 km/h (12.5 mile/h)}, shift select lever to 2 range and
accelerate to 40 km/h (25 mile/h). Check in this state that
3rd gear is being used.

5) At 40 km/h {25 mile/h), shift select lever to D range and
check that O/D gear is used when speed is higher than 40
km/h {25 mile/h).

6) After above checks, stop vehicle then engine, and con-
nect solenoid valves coupler.

WARNING:

To avoid the danger of being burned, do not touch
the exhaust system when connecting shift sole-
noid valves coupler.

7) Ground diagnosis switch terminal in monitor coupler,
turn ON ignition switch and make sure that MIL (“CHECK
ENGINE” light) indicates code No.12.




AUTOMATIC TRANSMISSION 7B1-9

781-016

Read as Code No. 12
0.3
seconds seconds seconds

ON
o Beginning
Beginning of of next
signal . gignal
OFF ‘—J

1.0 0.3
second seconds seconds

Code No.12 (Normal) 781017

ELECTRONIC SHIFT CONTROL SYSTEM

The powertrain (engine) control module (P(E})CM) with on-
board diagnostic system (self-diagnosis function) operates
as described below.

When diagnosing a trouble in the electronic shift control
system, use “DIAGNOSTIC FLOW CHART"” and “DIAGNOS-
TIC TROUBLE CODE TABLE” on the following page.

ON-BOARD DIAGNOSTIC SYSTEM

(SELF-DIAGNOSIS FUNCTION)

® When the engine is OFF and the ignition switch is turned
ON, the malfunction indicator lamp (“CHECK ENGINE”
light) lights for its buib check of malfunction indicator
lamp (“CHECK ENGINE” light}.

e Should an abnormality have occurred in the electronic
shift control system while the ignition switch is ON or the
engine running, the area where the abnormality has oc-
curred is stored in the P{E}CM memory and it remains in
the memory till ignition switch is turned OFF.

e The affected area in the memory is indicated by flashing
of malfunction indicator lamp {“CHECK ENGINE"” light}
when the diag. switch terminal is grounded.

PRECAUTION IN IDENTIFYING DIAG. TROUBLE CODE

e Before checking the diag. trouble code, be sure not to
turn OFF the ignition switch, disconnect the P(E)CM or
battery negative cable. Or the memory will be erased.

e Each trouble code is indicated 3 times. Write it down so
as not to forget it. When an abnormality exists in more
than one area, their code Nos. are indicated from the
smallest to larger numbers,

PRECAUTION ON TROUBLESHOOTING

e “Normal operating temperature” in the diagnostic flow
chart means that the engine coolant temperature is 80°C
(176°F) and A/T fluid temperature is 70-80°C (168-176°F).

e Do not connect an chmmeter, voltmeter, etc. directly
(with the coupler disconnected) to the P(E)CM terminal.
It may cause damage to the P(E)CM.
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START

DIAGNOSTIC FLOW CHART

1. Perform test driving.

2. After test driving, hold engine
running in “P” position applied
with parking brake.

3. Using service wire, ground
diag. switch terminal and ob-
serve maifunction indicator
lamp {"CHECK ENGINE" light).

1. Monitor coupler

B: Diagnosis
switch terminal
D: Ground terminal

7B81-018

\

4

Malfunction indicator lamp
{"CHECK ENGINE” light} doesn’t
operate properly. (doesnt light,
doesnt blink or doesnt output

Diagnostic trouble code indicated.

No trouble code indi-
cated. (Code No.12 only)

code.)

Are they AT related code (refer to
Diagnostic Troubie Code Table)
only?

Check according to flow
chart for each symptom.

Proceed to DIAGNOSTIC FLOW
CHART in section 6E2,

NO

YES

Record trouble code No., turn OFF
ignition switch to erase diag.
trouble code memory.

Y

Check trouble code area and re-
pair.

Is trouble corrected?

NO

No gear shift occurs.

chart A,

Proceed to Diag. flow

Faulty shift point.

chart B,

Proceed to Diag. flow

O/D.

chart C.

Gear does not shift to

Proceed to Diag. flow

No TCC lock-up occurs.
Proceed to Diag. flow
—* chart D.

YES

END j
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Diagnostic Trouble Code Table (A/T Related Code}

Code No. Diagnostic Area Diagnosis
12 - Normal
61 Shift solenoid valve A or its circuit open or shorted to power
Shift solenoid valve A circuit,
62 Shift solencid valve A or its circuit shorted to ground.
63 Shift solenoid valve B or its circuit open or shorted to power
Shift solenocid valve B circuit.
64 Shift solenoid valve B or its circuit shorted to ground.
65 TCC solenoid valve or its circuit open or shorted to power cir-
TCC solenoid valve cuit.
66 TCC solenoid valve or its circuit shorted to ground.
Defective switch or its circuit (more than two shift switches
72 Transmission range switch of “R”, “N”, “D”, “2” and “L" turned ON simultaneously or
no shift switch turned ON while vehicle running).
75 A/T vehicle speed sensor Defective sensor or its circuit, (open or short)

Fail-Safe Table

Code No. Diagnostic Area Fail-Safe Function
14 After 15 min. from engine start, TCM release inhibitions of
ECT sensor .

15 shift to OD gear and TCC lock-up.

21

2 TP sensor Throttle opening is controlled as closed.

61 Shift solenoid valve B.

. . 1st, 2nd and 3rd gears ON, 4th {(Q/D) gear OFF.
Shift sol

o Ift solenoid valve A For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.

63 Shift solenoid valve A.

. . 1st gear ON, 2nd 3rd and 4th (O/D) gears OFF.

64 Shift solenoid valve B For shift position, refer to Fail-Safe Function in ELECTRONIC
SHIFT CONTROL SYSTEM.

65

Py TCC solenoid valve TCC solenoid valve OFF.
Priority order is IJL'! — 1!2." — JIN"' —_ M’DJ’ . ."Rfl.

29 Transmission range switch {When t.w? or more S|g1_1als_mputted same t,l,mf)
Transmission range switch is controlled as “D” range.
{When no signa!l inputted)

75 A/T vehicle speed sensor Signal from vehicle speed sensor (in speedometer) is used.
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DIAGNOSTIC FLOW CHART A

NO GEAR SHIFT OCCURS

Y

Warm up engine and transmission to normal

operating temperature.

Y

Check diag. trouble code.

Trouble code indicated.

No trouble code

indicated.

Go back to “DIAG. FLOW
CHART" on page 7B1-10,

Transmission or manual select
control system faulty.

Perform manual road test referring to p. NG R
7B1-8. Is it OK? o
OK
3

1. With solenoid valves coupler connected, OK _

turn ignition switch ON. o
2. Conduct a road test in “D” range and

check voltage at each solenoid terminal.

For relationship between vehicle speed

and each gear position, refer to gear shift

diagram.
Vehicle Ist 2nd 3rd 4th
speed range | range | range | range
Shift
solenoid | Battery | Battery |\, ov
_A(SY) voltage | voltage
Shift

. Battery | Battery
solenoid ov ov
“B(S,) voltage | voltage
NG
3

With P(E)JCM coupler connected and select le- NG

ver shifted to “D” range, check voltage at “L"
and “2” range signal terminals. Voltage at
each terminal should be 0V,

Shift solenoid valve-A, B or
transmission faulty.

[

oK

Replace P{E)CM and recheck.

A

Shift switch or its circuit faulty.

Terminal Arrangement of P{E}CM Coupler (Viewed from harness side)

C4

—
| -

\/

\

A1
3,

81: Shift solenoid A (Sq} terminal
$2: Shift selenoid B (Ss) terminal
L:  “L” range signal terminal
2:  "2” range signal terminal

7B1-019




AUTOMATIC TRANSMISSION 7B1-13

DIAGNOSTIC FLOW CHART B

FAULTY SHIFT POINT

Y

Warm up engine and transmission to normal
operating temperature.

¥
Check diag. trouble code.

Trouble code indicated.

y

Go back to “DIAG. FLOW
CHART” on p. 7B1-10.

No trouble code

indicated.
Check throttle position sensor referring to NG TP sensor maladjusted or
section 6E2. faulty signal circuit.

OK

¥

1. With ignition switch OFF, connect TCM
coupler,

2. Check voltage at “PWR"” terminal.

Mode selector N wp
switch iti iti
position position position
Voltage About 5V ov
NG _| Mode selector switch or its cir-
‘ cuit faulty.
| OK

Replace P(E}CM and recheck.

Terminal Arrangement of P(E}CM Coupler (Viewed from harness side)

\
]
I
!
1
/
\
\
A

A3

PWR

PWR : “PWR"” terminal 781-020




7B1-14 AUTOMATIC TRANSMISSION

DIAGNOSTIC CHART C

NO GEAR SHIFT TO O/D

L 4

Warm up engine and transmission to normal
operating temperature.

Y

Check diag. trouble code.

Trouble code indicated.

No trouble code
indicated.

1

Go back to “DIAG. FLOW
CHART"” in p. 7B1-10.

Manual select control system
or transmission faulty.

Shift solenoid valve-A, B or
transmission faulty.

Shift switch or its circuit faulty.

Perform manual road test referring to p. NG
7B1-8, ,
Does gear shift to O/D {4th gear) oceur in
manual road test?
10).4
¥
1. With ignition switch OFF, connect solenoid
valves coupler.
2. Conduct road testin “D” range and check
voltage at each solenoid terminal.
Vehicle 1st 2nd 3rd 4th
speed range | range | range | range
Shift
solenoid Eg:ttaené Eglt::r\é ov ov
A (S4) 9 9 oK
Shift
. Battery | Battery
1 d
5 fé‘:)' OV lyoltage | voltage | OV
NG
- . NG
1. With P(E}YCM coupler connected, turn igni- -
tion switch ON.
2. With select lever shifted to “D” range,
check voltage at “L"” and “2” range signai
terminals. It should be OV.
L OK
With coupler connected, check voltage at
“OD” terminal.
O/D cut switch
position OFF ON
Voltage Battery ov
voltage
oK
NG

Y
To be continued

Faulty O/D cut switch or its cir-
cuit shorted.




AUTOMATIC TRANSMISSION 7B1-15

Continued

l

Check ECT sensor referring to section 6E2. Is

NG
it good condition? = ECT sensor faulty,
OK
With coupler connected, check voitage at NG Faulty 4WD-L switch or its cir-
“L4" terminal. cuit shorted.
T’S:Zie’ ngy Other
position position position
Voltage Y Battery
voltage
OK
L
Replace P{EJCM and recheck.
Terminal Arrangement of P{E)CM Coupler {Viewed from harness side)
s2
Y / )
m‘a:\(a’- :1_‘3 il 12 'I "
K I
\ \ /
2 oD L
81
$1: Shift solencid A (S1) terminal L: "L* range signal terminal L4: 4WD low switch terminal
Sy Shift solenoid B (S;) terminal 21 “2" range signal terminal OD:QD cut switch terminal
781022




7B1-16  AUTOMATIC TRANSMISSI

ON

DIAGNOSTIC FLOW CHART D

NO TCC LOCK-UP OCCURS.

Y

Warm up engine and transmission to normal

operating temperature,

Y

Check diag. trouble code.

Trouble code indicated.

No trouble code
indicated.

Conduct roat test under followin
and check if battery voltage is
"S3" terminal.

g conditions
obtained at

& O/D cut switch OFF. (O/D OFF light turn ON.)

e Normal mode in “D” range.

Go back to “DIAG. FLOW
CHART” in p. 7B1-10.

Solenoid valve No.2 {TCC sole-
noid wvalve} or transmission
faulty.

Faulty brake pedal switch or its
circuit shorted.

ECT sensor faulty.

® Transfer “2H" gear position. OK |
¢ Accelerate till vehicle speed reaches about 7
80 km/h and reduce throttle valve opening
so that it is open less than 20%.
L NG
Check voltage at “BK” terminal.
When When
Brake pedal released depressed NG »-
Voltage ov Battery
voltage
r CK
Check ECT sensor referring to section 6E2, NG
Is it good condition? -
0K
[
Check voltage at “L4” terminal.
Trgg:i'"er “4L7or “N” | "4H” or “2H" NG
position position position >
Voltage ov Battery
voltage
OK
f

Replace P{E}CM and recheck.

Faulty 4WD-L switch or its cir-
cuit sharted.

Terminal Arrangement of P(EJCM Coupler (Viewed from harness side)

$3

[

-

\/
i
I\

et

el

A

BK

S3 TCC control solencid terminal
BK: Brake switch terminal

L4: 4WD low switch terminal

781-023
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FOREWORD

This SUPPLEMENTARY SERVICE MANUAL CONDITIONING

{GROUP 2} is a supplement to GROUP 1.

Applicable model: STEERING, SUSPENSION
SV620 vehicles on and after following body No. WHEELS AND TIRES

{(x) JSAETD11V00200001 {x)~

TD11V-200001~

Therefore, whenever servicing applicable
model, consult GROUP 2 first. And for any sec-
tion, item or description not found in GROUP
2, refer to GROUP 1.

When replacing parts or servicing by disas-

sembling, it is recommended to use SUZUKI
genuine parts, tools and service materials (lu-

HEATING AND AIR
Heating and Ventilation 1A
Front Suspension 3D
ENGINE
Engine Mechanical 6A2
Engine Cooling 6B
Electronic Fuel Injection
System (Sequential Multiport 6E2
Fuel Injection For H20A type
Engine)
Exhaust System 6K
BODY ELECTRICAL SYSTEM 8

bricants, sealants, etc.) as specified in each de- RELATED SERVICE MANUAL

scription.

Altinformation, 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 rightis reserved to
make changes at any time without notice.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

Refer to FOREWORD of GROUP 1

© COPYRIGHT SUZUK! MOTOR CORPORATION 1996

GROUP2



HEATER AND VENTILATION 1A-1

SECTION 1A

HEATER AND VENTILATION

WARNING:

® 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 PRECAU-
TIONS in Section 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 condi-
tions may result in severe injury. :

o 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 Diagnos-
tic module (SDM). ‘

NOTE:

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

¢ For the descriptions {items) not found in this section, refer to SECTION 1A of the Service Manual

mentioned in FOREWORD of this manual.
¢ The link mechanism of the heater varies depending on the specifications.

CONTENTS
GENERAL DESCRIPTION . ... ottt ettt et et aetainaesiacarariaaassnrsnsaortannnnns 1A-
HEATER CONTROL OPERATION . .ttt ittt it it ie st et a s tian s in i nans e 1A-
TROUBLE DIAGNO SIS o i it ittt tteiae e eiaa e iaasaes e e 1A-
WIRING CIRCUIT ....... et e e REE TP RRRRREEE 1A-
ON-VEHICLE SERVICE .. o ittt ittt ittt ne et et anaa s s e aannreses 1A-
Mode Control Switeh . . i i i i it ittt aa e i i e e 1A-
Mode Actuator ... it it s it e e e PN 1A-
Heater Controf Lever Assembly ... i 1A-

L00o T 1 o] K 0] o' - G N 1A-1



1A-2 HEATER AND VENTILATION

GENERAL DESCRIPTION

The heater, an in and out air selectable-type hot water heater, is so constructed that it is possible to
assure an agreeable ventilation at all times by providing the ventilator air outlets at the center and both
sides (right and left) of the instrument panel, the hot air outlet at a place close to the feet of front pas-

sengers, and the defroster air outlets at places, right and left, along the windshield glass.

The heater and ventilation consist of following parts.

LNmN LN =

. Side ventilator outlet

. Side defroster outlet

. Center ventilator outlet
. Floor outlet

. Front defroster outlet

. Heater unit

. Inside air

. Qutside air

, Control lever

. Mode control switch
. Mode actuator

. Cable joint

. Defroster duct

. Ventilator duct

. Blower motor unit

. Rear duct

85F00-1A-2-1




HEATER AND VENTILATION 1A-3

Mode control switch ¢
/-—-—-h—-\
/_— L] L =] [==] = =
HEBHEE
®OFFODDO
[ < T
3 1
Ll Gl J
B A
60A40-1A-3-1
L 4
;’ VENTILATION
-
sd BI-LEVEL
4
sl HEAT
G e
wd HEAT & DEFROSTER
AT DEFROSTER
60A20-1A-3-2
ot N CIRCULATION
2D FRESH AIR

60A20-1A-3-3

60A20-1A-3-4

60A20-1A-3-5

HEATER CONTROL OPERATION

For mode selection, press mode control switch as desired.
Then the mode actuator will move the link to change the
mode.

MODE CONTROL SWITCH
BI-LEVEL (374 } is a position used to keep cooling the head
and warming the feet.

CONTROL LEVER A

CONTROL LEVER B

A temperature control lever.

The temperature of air is controlled by this lever.

To make the heater warmer, set it to the “HOT” position.

CONTROL LEVERC
A blower speed selecting lever. The blower speed is in-
creased as the lever is moved from left to right.



1A-4 HEATER AND VENTILATION

A. FORCED VENTILATION

Side Side Side

Side Center
Defrost Defrost Defrost Vent Vent  Vent
: < <&
Quiside Air
= = = =
SHEEE WH | == o
S norrucn:u:l 1 Inside
Ia:n:x:u:---“ freey P
- .
U} p _J
% Blower
{/\ Heater Motor
Rear Duct Foot
60A40-1A-4-1
B. OUTSIDE AIR-INTRODUCED HEATING
Side Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent
(el lel = # Qutside Air

a OFF 00O O 1
e

Instde
[I::IC"_:!:CJ---_ Air
\ il P/
R
Rear Duct Foot
60A40-1A-4-2
C. INSIDE AIR-CIRCULATED HEATING
Side Side Side Center Side
Defrost Defrost Defrost Vent Vent Vent

\ 4

AEEEEIR

e -

l

Bl ==
m@
——_

(|

\

Qutside Air

N Heater
T T o

Rear Duct Foot

60A40-1A-4-3




HEATER AND VENTILATION 1A-5

D. HEAD-COOLED/FEET-WARMED HEATING

Side Side Side Center Side
Defrost Defrost Defrost Vent Vent  Vent
<

|V

(CERER|RTCEHE

; J Qutside Air

® OFF 00U O
) o)

[ oo - —— g’isr"de
T T ] -
- [} ; r_J
o B H Blowe
‘{} O o Heater Mo:;rr
Rear Duct Foot
60A40-1A-5-1
TROUBLE DIAGNOSIS
Trouble Possible cause Remedy

Heater blower won't Biower fuse blown Replace fuse to check for short.
work even when its Blower resistor faulty Check resistor.
switch is ON. Blower motor faulty Replace motor.

Wiring or grounding fauity Repair as necessary.
Incorrect temperature Control cables broken or binding Check cables.
output. Air damper broken Repair damper.

Air ducts clogged Repair air ducts.

Heater radiator leaking or clogged Replace radiator.

Heater hoses leaking or clogged Replace hoses.
When mode control Mode control switch faulty Check and repiace as necessary.
3‘_’Vit°h is changed, Mode actuator faulty Check and replace as necessary.
air outlet port is not Fuse blown Replace fuse to check for short.
changed. - . .

Wiring or grounding faulty Repair as necessary.

Air damper broken Repair damper

Air ducts clogged Repair air ducts.

60A20-1A-5-2




1A-6 HEATER AND VENTILATION

WIRING CIRCUIT
Blower motor Heater resister
®or® switch
) @
Combination switch 9 @ @ e
M saa )
R/Y 5 !
LR ®
r .
RIW Low| O—-O
P/W M | OO
— Gr/R Mz | OO
,J’ HIGH| O——0r O

Lg

—a-[|][0

QO
9 5 ®
|®O®@Q ) (ORONC 3 @ D ®©
AER—
¢ ‘ ' F/IB P/BI PIG P P
" DRIVECIRCUIT | By By B¢ By [B q@ @ (? D 7
©) T A+ 2T [A S
& m I—ww—l-'vwl-w—
- B
i
- - \" (\‘ ‘\ Mode control switch
e e P eY ? Mode actuator /7T =
~g @ @ |jeld |; Ic b|a
AICampIiﬁer ljk jli hig|f
1. Battery 5. Blower rmotor switch 9. Mode actuator
2. Main fuse 6. Heater resister
3. Main switch 7. Blower motor
4. Fuse box 8. Mode control switch

60A50-1A-7-1



HEATER AND VENTILATION 1A-7

1. Center garnish

78E00-1A-7-1

1. Mode controf switch

78E00-1A-7-2

Indicator lamp

SEG ) —

_F9l
«
&0

VENT | HEAT | DEF

BI-LEVEL A/C switch

DEF/HEAT
4 ~ 1
eldF ] YHecbla
Ikijli|h|lg|f

1. Mode control switch coupler

78EQ0-1A-7-3

78E00-1A-7-5

ON-VEHICLE SERVICE

MODE CONTROL SWITCH

REMOVAL

1) Disconnect negative (-) cable at battery.

2) if equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.

3) Pull off control lever knobs.

4) Remove ashtray and center garnish mounting screws,

5} Remove center garnish with mode control switch.

6) Remove mode control switch from center garnish.

INSPECTION

Mode Contro! Switch
e Check if continuity exists between each pair of terminals
listed below when mode control button is pressed.

Maode Mode control switch terminals
VENT e-k
BI-LEVEL e—|
HEAT e-d
DEF/HEAT e-c¢
DEF e-b

¢ With battery voltage {+) connected to terminal “i” and (-)
to terminal “e”, press each mode control button and
check if indicator lamp lights.

e With battery voltage (+) connected to terminal “j” and (~)
to terminal “e”, check if illumination lamp lights.

A/C Switch {if equipped)

® Press A/C button and check if there is continuity between
terminals “a” and “f",

e With battery voltage (+) connected to terminal “g” and (-)
to terminal “h”, press A/C button and check if indicator
lamp lights.

INSTALLATION

1) Install in reverse order of removal.

2) If equipped with air bag system, enable air bag system.
Refer to “Enabling Air Bag System” in Section 9J.



1A-8 HEATER AND VENTILATION

78E00-1A-8-1
2
1 1. Mode actuator
2. Red
78E00-1A-8-2
|a' bedefg
J\ \{1[// /
® © “LOJJ

DEF

1. Lever

DEF/HEAT

FOR LEFT HAND STEERING VEHICLE

HEAT BI-LEVEL

BI-LEVEL

100° % 2,5°
81.6°x2.5°
57.6°x2.5°
42.1°x2°

25.3°£25°

FOR RIGHT HAND STEERING VEHICLE

78E00-1A-8-3

MODE ACTUATOR

REMOVAL

1) Disconnect negative (-) cable at battery.
2) If equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.

3) Remove EBCM bracket with EBCM and

equipped).

ICM (if

4) Disconnect mode actuator coupler.
5) Disconnect mode actuator rod from heater unit.
8) Remove mode actuator from heater unit.

INSPECTION

1) Connect battery voltage {+) to terminal “a’” and (-} to ter-

minal “g

Frr

2) Connect each terminal listed below to terminal “g'”
{negative (-) terminal of battery) and check if lever rota-
tion angel is as specified in figure at the left.

TERMINAL
MODE Left hand steering ve- | Right hand steering ve-
hicle hicie

VENT f b’
BI-LEVEL e’ ¢
HEAT d d’
DEF/HEA o o
T

DEF b’ f




HEATER AND VENTILATION 1A-9

78E00-1A-9-1

1. Center garnish 3. Ashtray
2. Instrument glove box 4. Glove box
compartment 5. Column hole cover
78E00-1A-9-2

1. Heater unit
2. Blower unit
3. Control cable

78EQ0-1A-9-4

1 1. Heater control lever assembly

2. Control cables

60A50-1A-10-1

INSTALLATION

1) Install in reverse order of removal.

2) If equipped with air bag system, enable air bag system.
Refer to “Enabling Air Bag System” in Section 9J.

HEATER CONTROL LEVER ASSEMBLY

REMOVAL
1) Disconnect negative (-) cable at battery.
2) If equipped with air bag system, disable air bag system.
Refer to “Disabling Air Bag System” in Section 9J.
3) Pull off control lever knobs.
4) Remove ashtray and center garnish mounting screws.
5} Remove center garnish.
6) Remove glove box and column hole cover.
7) Remove instrument glove box compartment.

8) Disconnect control cables from blower motor unit and
heater unit.
9) Disconnect heater blower motor switch connector.

10} Remove heater control lever assembly.



1A-10 HEATER AND VENTILATION

60AS50-1A-10-2

60AS0-1A-10-3

INSPECTION OF HEATER BLOWER MOTOR SWITCH
Check heater blower motor switch for each terminal-to-ter-
minal continuity. For the detail refer to “WIRING CIRCUIT”
earlier in this section.

‘Lg P/B P/BI P/G P
LOW O——0O
M1 O O Q
M2 O O O
HIGH ) {O— )
Lg :Lightgreen P/BI : Pink with Blue tracer
P :Pink P/B : Pink with Black tracer

P/G ; Pink With Green tracer

INSTALLATION

1) Install in reverse order of removal.

2) if equipped with air bag, enable air bag system.
Refer to “Enabling Air Bag System” in Section 9J.




HEATER AND VENTILATION 1A-11

CONTROL CABLES

1. Hot-Cool control lever
2. Blower speed control lever
3. Fresh-Circ. control lever

4. Cable joint
B85F00-1A-6-1
REMOVAL
1) Remove heater control lever assembly.
Refer to “HEATER BLOWER MOTOR SWITCH” in this
section.
B5F00-1A-6-3

2} Disconnect control cables from control lever.

1 1. Heater control lever assembly
2. Control cables

85F00-1A-6-4

A. Heater Control {HOT-COOL Selector) Cable

1} Move control lever to COOL position.

2) Push lever fully in arrow direction to fix cable in position,
as shown.

7BEQQ-1A-11-5



1A-12 HEATER AND VENTILATION

—

&>

([ :
— /@ oFF 0O O]

2

-

»)

.|

78E00-1A-12-1

78E00-1A-12-2

B. Fresh Air Control (FRESH-CIRC Selector) Cable
1) Move control lever to FRESH position.

2) Push lever fully in arrow direction and fix cable with
clamp in position as shown in left figure.



FRONT SUSPENSION 3D-1

SECTION 3D

FRONT SUSPENSION

NOTE:

o Forthe descriptions (items) not found in this section, refer to the same section of the Service
Manual mentioned in Foreword of this manual.

o Allfront suspension fasteners are an important attaching part in that it could affect the perfor-

mance of vital parts and systems, and/or could result in major repair expense. They must be m

replaced with one of the same part number or with an equivalent partifreplacementbecomes
necessary. Do not use a replacement part of lesser quality or substitute design. Torque values
must be used as specified during reassembly to assure proper retention of this part.

® Never attempt to heat, quench or straighten any front suspension part. Replace it with a new
part or damage to the part may result.

CONTENTS

FRONT FREE WHEELING HUB (IFEQUIPPED]} .........c.iitiiiiit i i eii i eaaa e, 3D- 2
TIGHTENING TORQUE SPECIFICATIONS ...... OO 3D- 5
SPE C AL TOOLS ... i e e e 3D- 5



3D-2 FRONT SUSPENSION

FRONT FREE WHEELING HUB (IF EQUIPPED)

There are two types of the front free wheeling hub in this vehicle (if equipped). One is manual type
and the other is automatic type.

As removal, installation and maintenance procedures vary between them, be sure to correct section
applicable to each kind.

CAUTION:

e Make sure that the same front free wheeling hub is installed for both right and left.

¢ For vehicle equipped with manual free wheeling hub, both of the right and left wheeling hub
knobs must be set to the same position (either FREE or LOCK). Don‘t set one to “FREE” and
the other to “LOCK” positions.

¢ Never disassemble free wheeling hub assembly. Disassembly will spoil its original function.

MANUAL FREE WHEELING HUB '
Refer to the same section of the Service Manual mentioned in Foreword of this manual for operation,

installation and maintenance.
AUTOMATIC FREE WHEELING HUB

20
7 LOCK Position

[ 4

i
,

FREE Position

420 ] 3 6 . Housing

Cam

. Retainer

Bolt

. Ball bearing

. Slide gear

. Drive gear

. Return spring
. Shift spring

, Spring holder
. Cring

. Inner brake

. Wire brake

. Quter brake

. Needle bearing
. Thrust washer
. Snapring

. Release plate
. Q-ring

. Wheel hub

. Drive shaft

30-16%

-
SCOONNOR WM

—y
pry

21

RO md ol bk b o 3
COECTOALWN

[+
s

30166




FRONT SUSPENSION 3D-3

1. Free wheeling hub sub assembly
2. Free wheeling hub brake assembly

3D185

30186

1. Match marks
2. Wire brake
3. Release plate

3D-188

REMOVE

1) Set free wheeling hub to free condition. (Set transfer
gear shift lever to 2H position, and move vehicle2m (6.5
ft} or more backward slowly.)

2) Hoist vehicle, if wheel {tire) removal is necessary.

3) Remove wheel (tire), if necessary. '

4) Remove free wheeling hub {sub assembly and brake as-
sembly) slowly.

INSTALLATION

1) Check O-ring for damage and clean mating surfaces of
hubs.

2} Install free wheeling hub brake assembly to spindle
aligning key of brake assembly with slot in spindle.

3) Install free wheeling hub sub assembly to spindle align-
ing the match marks of brake assembly and sub assem-
bly.

CAUTION:

Make sure that match marks are aligned. If they
aren’t, wire brake and release plate may interfere
with each other, causing spring to break.

4) Tighten hub bolts to specified torque.
Speciat Tool
(A): 09900-00414 (6 mm bit)
(B): 09900-00411 (Socket)

Tightening Torque
{b): 33 N'm (3.3 kg-m, 24 Ib-ft)

5} Install front wheels and tighten wheel nuts to specified
torque, if removed.
Tightening Torque
{c}: 95 N'm {9.5 kg-m, 69.0 Ib-ft)

8) Dismount the vehicle from the lift, and be sure to carry
out the operation check of free wheeling hub mentioned
in the next item “Post-assembly confirmation”.



3D-4 FRONT SUSPENSION
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3D-193

Post-assembly confirmation

Confirm automatic free wheeling hub for proper operation

in the sequence described below.

1) Set transfer gear shift lever to 4H or 4L position, and
move vehicle 2 m (6.5 ft) or more forward slowly.

2) Hoist vehicle and check that wheel (tire) rotation is trans-
mitted to drive shaft (lock condition) when rotating right
wheel! clockwise (left wheel counterclockwise) by hand.

3) Dismount vehicle from lift.

4) Set transfer gear shift lever to 2H position, and move ve-
hicle 2 m (6.5 ft) or more backward slowly.

5) Hoist vehicle and check that wheel (tire) rotation is not
transmitted to drive shaft {free condition) when rotating
right wheel clockwise (left wheel counterclockwise) by
hand.

6) Check to ensure that free wheeling hub locks and un-
locks properly by reversing vehicle moving directions
described in steps 1) and 4). {It should lock when moving
backward and unlock when moving forward.)

If any malfunction is found as to the confirmation in the
above steps 1) through 6), reinstall or replace free wheel-
ing hub assembly.

MAINTENANCE SERVICE

Confirm automatic free wheeling hub for proper operation
periodically according to the procedure described pre-
viously in “Post-assembly confi rmation”. If automatic free
wheeling hub shows any malfunction, replace it with new
one.



FRONT SUSPENSION 3D-5

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque

Fastening parts

N-m kg-m Ib-ft
Automatic free wheeling hub bolts 33 33 24
Free wheeling hub boits
30-0380
SPECIAL TOOLS

1. 09200-00414
6 mm hexagon wrench bit
2. 09900-00411

Hexagon wrench socket
300410




ENGINE MECHANICAL 6A2-1

NOTE:

SECTION 6A2

ENGINE MECHANICAL

For the descriptions (items) not found in this section of this manual, refer to the same section of
SV620 SERVICE MANUAL.

CONTENTS

ON VEHICLE SERVICE ... ... . ittt et tee ettt tattr st taarreneseseansseennens
Throttle Body and Intake Manifobd ... ...ttt i e i it ittt ta e tninar sy

ON VEHICLE SERVICE
THROTTLE BODY AND INTAKE MANIFOLD

1. Air cleaner box
2. intake air hose
3. Intake air pipe
4. Surge tank pipe
5. Intake manifold
6. Throttle body
7. Intake collector
8. IAT sensor

85F20-6A2-1-18

REMOVAL/INSTALLATION
Refer to SV620 SERVICE MANUAL.



ENGINE COOLING 6B-1

SECTION 6B

ENGINE COOLING

For the descriptions (items) not found in this section of this manual, refer to the same section of
SV620 SERVICE MANUAL.

CONTENTS

GENERAL DESCRIPTION
RADIATOR CAP

A pressure-vent cap is used on the radiator. The cap con-

tains a pressure valve and ventilation valve.

The pressure valve is held against its seat by a spring of pre-

determined strength which protects the cooling system by

relieving the pressure if the pressure in cooling system
rises by 110 kPa (1.1 kg/cm?, 15.6 psi).

The ventilation valve operates as follows.

e |t opens to let the air out of the radiator when the temper-
ature and the pressure in the radiator are lower than ven-
tilation valve weight.

e [t closes when the engine has warmed up and the pres-
sure in the radiator has risen.

& |t opens when the engine has cooled after being warmed
up once and vacuum has occurred in the radiator so as to
prevent the coolant level in the radiator from falling and
the radiator from being collapsed due to the vaccum in it.
NOTE:

Do not remove radiator cap to check engine coolant lev-
el: check coolant visually at the see-through coolant res-
ervoir.

Coolant should be added only to reservoir as necessary.

At valves
closed

At vacuum -
relief WARNING: .
As long as there is pressure in the cooling system,
the temperature can be considerably higher than
1 the boiling temperature of the solution in the radia-
tor without causing the solution to boil. Removal of
the radiator cap while engine is hot and pressure is
high will cause the solution to boil instantaneously
and possibly with explosive force, spewing the
solution over engine, fenders and person removing
cap. If the solution contains flammable anti-freeze
1. Pressure valve 4. To reservoir such as alcohol (not recommended for use at any
2. Ventilation valve 5. Pressure in radiator time), there is also the possibility of causing a seri-
3. From reservoir -
ous fire.
85F20-6B-1-1S8




ELECTRONIC FUEL INJECTION SYSTEM 6E2-1

SECTION 6E2

ELECTRONIC FUEL INJECTION SYSTEM

(SEQUENTIAL MULTIPORT FUEL INJECTION
FOR H20A TYPE ENGINE)

NOTE:
For the descriptions (items) not found in this section of this manual, refer to the same section of
GROUP 1.

CONTENTS | 6E2

GENERAL DESCRIPTION . ...t e e e e e, B6E2-1
ELECTRONIC CONTROL SY ST EM 1ttt e e e e e e e e e e e 6E2-1
Air Conditioning Cut Signal (For Vehicle With A/C) ... iutoe e et 6E2-1
4 GENERAL DESCRIPTION
[ 5 1 ELECTRONIC CONTROL SYSTEM
% 5v/ / Air Conditioning Cut Signal
(For Vehicle with A/C)
Ao ECM outputs A/C CUT signal to A/C amplifier when condi-

e Gr/W
@/ ; El tions listed below are satisfied.

Throttle valve opening : above 25.2°

ACO=D1S(M/T)AZ3(A/T) Vehicle speed : below 10 km/h
sV When A/C amplifier receives A/C cut signal, A/C amplifier
D voltage o turns OFF A/C compressor for 4 seconds.
12y ——-I - —-- AJC OFF
@ voltage
OV e

40sec. o ACON

1. ECM 3. A/C Cornpressor relay
2. AJIC amplifier 4. From ignition switch

B85F20-6E2-1-45




EXHAUST SYSTEM 6K-1

SECTION 6K

EXHAUST SYSTEM

NOTE:

For the descriptions {items) not found in this section of this manual, refer to the same section of

SV620 SERVICE MANUAL.

CONTENTS

GENERALDESCRIPTION ..............ocovevv vt

GENERAL DESCRIPTION

The exhaust system consists of an exhaust
manifold, exhaust pipes, a muffler, a tail pipe,
and seals and gaskets etc.

The three way catalytic converter (TWC) is an
emission control device added to the exhaust
system to lower the levels of Hydrocarbon

{(HC), Carbon Monoxide (CO), and Oxides m
of Nitrogen {NOx) pollutants in the
exhaust gas.

THE CATALYTIC CONVERTER REQUIRES USE
OF UNLEADED FUEL ONLY.

. Exhaust manifold gasket

. Exhaust manifold

. Heated oxygen sensor {if equipped)
. Gasket

. Exhaust No.1 pipe (without WU-TWC)
. Exhaust No.1 pipe {with WU-TWC}
. Gasket

. Exhaust No.2 pipe {without TWC}

. Exhaust No.2 pipe {with TWC)

. Muffler

. Rubber mounting

85F20-6K-1-45



BODY ELECTRICAL SYSTEM 8-1

SECTION 8

BODY ELECTRICAL SYSTEM

NOTE:

® For the descriptions not found in this section of this manual, refer to the same section of SV620
SERVICE MANUAL.

& k1 and k2 of system circuit in this section indicate as shown below.
*1; For General & European spec. (Except German spec.)
*k2; For German spec.

CONTENTS
BODY ELECTRICAL SYSTEM ... ... it i ittt ettt it iiaae s et iaaeeeerneannaeenns 8-1
Fuses and SwWitehes ... ... i e e e 8-1
ON VEHICLE SERVICE ... .. ... . ittt it e it ettt aaaee e eeaaannnnns 8-2
Windshield Wipers (Front Wiper) ... o i e e e e s e e et aaaaans 8-2 n
Rear Window Wiper and Washer L. ... i iiiier ittt e rae it eerinrenreeeens 8-3
Rear Fog Light (If equipped) .o i it vt vt e it taan s enaneeennns 8-6
BODY ELECTRICAL SYSTEM
FUSES AND SWITCHES
COMBINATION SWITCH

The turn signal/dimmer switch incorporates the turn signal,
hazard warning, dimmer and passing light switches.
Inspection

1. Disconnect negative cable at battery.

2. Remove lower steering column cover.

3. Disconnect combination switch couplers.

Connector
D@ OOOO @0BLIOIOLG
P | 8 |viBueeuwleir] v | (Lot R | B |6rv| G [rw
O I Bl |GR WI YB| |WB| R | (WG G |BI |R/B
DO & DO @ @@
Continuity between terminals
e
ASPEED TYPE REAR
TURN & HAZARD WIPER WIPER/WASHER
H D % AOIDIMMIER & PASS LIGHT OFF [ee |oFE
5 HI JOHOT TOFE] | INT OO WASHER SHIOHIO
TURN[_N 00| Lo 109 | % GRE = OFF[ | DINT QIO
RN OH| | | PAsscl>—l ] ? HI | INT LoN ’>-—'-l-0
I G |Gy [vmt wis| & w| R uTl-NJ— g |a
vB{ Bl 2 Lbl
BiB !s!vlwre an.wwa a amarqujo l !P!D
é e AgEXB ®
8  :Black G/R :Green/Red W/B : White/Black Lbl : Light blue
B :Blue GIY :Green/Yellow WIG : White/Green Gr :Gray
BB :Blue/Black R :Red Y  :Yellow C  :Crange
BVR : Blue/Red R/B :Red/Black ¥YiB : Yellow/Black P : Pink
8I'W : Blue/White RW : Red/White Y/Bl : Yellow/Slue
G :Green W :White

85F20-8-1-45



8-2 BODY ELECTRICAL SYSTEM

ON VEHICLE SERVICE
WINDSHIELD WIPERS (FRONT WIPER)

The windshield wiper is 3-speed type with variable intermittent switch and the windshield washer is
equipped with a separate-type washer pump.

WIRING CIRCUIT
1. To connect fuses
'_";1_., or ,.’.2?.1 The wire No.s {® and @ ) are same No.
: {@1 @ ' as figure of FUSES and SWITCHES
LAY 2, Combination switch .
1 3. Wiper motor
4. Wiper return switch -
I 5. Waher motor
Y/81 6. Wiper intermittent relay
2 7. Variable resistor
oFF | [0
B  :Black
INT o100 B -Ble
Lo om0 BUB :Blue/Black
HI {OT—0O BVR :Blue/Red
WASHER] BIW : Blue/White
Sl Or0 Y/BI : Yellow/Blue
Y/B1
Bt 81/8
8l1/Rl B
3 svwi} 7 @,5
—W | 8
: ¢!
(o
4
85F20-8-2-2S
INSPECTION

A. Wiper/washer Switch .
Use a circuit tester to check switch for each terminal-to-terminal continuity.

3SPEED TYPE
WIPER ‘ .
OFF 8Oioo -
INT i
Lo |00 OFE BIMBI/R] . Lbl B
Hi INT IOHO Y/B BI
T RELAY . gl g:ﬁzk
vi8 | BI z Lbl | BUR : BluefRed
BVR BIW - BI'W : Blug/White
Lol :Light Blue
Y/B_: Yellow/Black
85F20-8-2-45

D. Intermittent Wiper Relay Circuit (If equipped)
%J k 1. Disconnect wiper & washer switch coupler.

L

SN/
=L

85F20-8-2-58




BODY ELECTRICAL SYSTEM 8-3

WIPER

OFF O

INT CIOIOI0| WASHER
LO OO OFF

Hi INT [Of

{ INT RELAY K

gl

: Black
: Blue
: Blue/Red

: Blue/wWhite
: Light Blue
: Yellow/Black

85F20-8-3-15

2. Turn wiper switch to “INT” position.

3. Connect {+} cord and {-) cord of 12 V battery to coupler
terminals as shown left. If an operating sound is heard
from relay, it is at work properly.

REAR WINDOW WIPER AND WASHER

The rear window wiper is 2-speed type, and its washer is equipped with a separate-type washer pump.

WIRING CIRCUIT
4
\
viBl
o WASH | INT OoN OFF
o / YiBl O 10| O
O BI/G P O
Bl O
3 o/B| O

. To connect fuses
The wire No.s {® or @ }

5 are same No. as figure of
FUSES and SWITCHES

. Rear wiper and washer switch

. Rear wiper motor

. Wiper return switch

. Rear washer motor

. Rear wiper INT relay

mO—l
o1}

L= L I

85F20-8-3-45



8-4 BODY ELECTRICAL SYSTEM

OFF
,—1_WASH O]

INT__|Of
ON_ IO

ol

Q

1. Rear wiper and 2 @ O ® @)

washer switch
2. Combination Switch
Coupler

INSPECTION

A. Wiper And Washer Switches

Use a circuit tester to check switches for continuity.
COUPLER

0)O

P|B

OBl

85F20-8-4-15

86F20-8-4-25

N

85F20-8-4-38

85F20-8-4-45

85F20-8-4-55

@ ®

D. Rear Wiper Intermittent Relay
ON circuit.
1. Connect positive terminal of battery to terminals @ and

@ of controller, negative terminal to terminal ® of con-
troller and check voltage between terminals ® and ® of
controller.

If measured voltage is battery voltage, controller is in
good condition.

If not, replace controller.

. Connect positive terminal of battery to terminal @ of

controller, then disconnect positive terminal from termi-
nal @ of controller and check voltage between terminals
® and ® of controller.

If measured voltage is battery voltage, controller is in
good condition.

If not, replace controller.

. Disconnect positive terminal from terminal @ of control-

ler and check voltage between terminals ® and ® of con-
troller.

If measured voltage is about 0V, controller is in good
condition.

If not replace controller.

WASH circuit
1. Connect positive terminal of battery to terminal @ of

controller and negative terminal to terminal ® of control-
ler. Then connect positive terminal to terminal @ check-
ing voltage between terminals ® and ® of controller.

if measured voltage changes from about OV to battery
voltage 0.6 to 1.5 seconds after connecting positive ter-
minal to terminal @, controller is in good condition. If
not, replace controller.



BODY ELECTRICAL SYSTEM 8-5
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85F20-8-5-35

2. Disconnect positive terminal from terminal @ checking
voltage between terminal ® and ® of controller.
If measured voltage changes from battery voltage to
about OV 2.7 to 4.6 seconds after disconnecting positive
terminal from terminal @, controlleris in good condition.
If not replace controller.

INT circuit

1. Connect positive terminal of battery to terminals @ of
controller and negative terminal to terminal ® of control-
ler. Then positive terminal to terminal @ of controller
checking voltage between terminals ® and ® of control-
fer.
If measured voltage changes from about 0V to battery
voltage when connecting positive terminal to terminal
®, controller is in good condition.
If not replace controlier.

2. Connect positive terminal of battery to terminal @ of
controller, then disconnect positive terminal from termi-
nal @ of controlier checking voltage between terminals
® and ® of controller.

If measured voltage changes from battery voltage to
about 0V when disconnecting positive terminal from ter-
minal @ and about 0V to battery voltage 8 + 2 seconds af-
ter disconnecting positive terminal from terminal @,
controller is in good condition.

If not replace.



8-6 BODY ELECTRICAL SYSTEM

REAR FOG LIGHT (If equipped)

WIRING CIRCUIT
o— 1
1 |
4 I
| et ot
LER> [T —— "
1 Lo [ B WF——'_VE |
S AP S P v 2B
[ | l CONTROLLER| g -0 i I
1 1] 1 ! \i; \r, ! H
or [ B AN N S A S
& &) 15 . 2 .
LS _— |
Y J/C J/C
4
v R/Y
W/B1 W/R * *
B/W Ay
]
Q)
e
3 4
SATRen  P/B A R/6
j 1 I
B G/8l B
e i J
H/BI-:I P/B1 %
/L wre @ G/B 5/81
OFF N
TAIL| OO : 8 [(E)K 1
HEAD| O Q10 " o/ 6/61
J/C I 1. To fuses
, 6 * Q}; The wire No.s are same No. as figure of
& 4 B /8 G/81 FUSES and SWITCHES
2. Light relay #1
3. Light relay #2
4. Lighting switch
,g @ —7 5. Rear fog light switch
6. Rear fog light (RH}
7. Rear fog light (LH)
78E00-8-9-18
TROUBLE DIAGNOQOSIS
Trouble Possible Cause Correction

Lights do not light.

¢ Main fuse and/or fuses blown

e Light relay faulty
e Lighting switch faulty
® Wiring or grounding faulty

Replace main fuse and/or
fuses to check for short,
Replace light relay

Check switch,

Repair as necessary.

78E00-9-4-25




BODY ELECTRICAL SYSTEM 8-7

B/WIB/Y| B Lg |R/Y|R/G iNSPECTION

o—@to Use a circuit tester to check rear fog light switch for continu-
OO ity. Hold switch button (ON or OFF) pushed during checking
o@;uo switch according to left figure.
PgﬁH OO 2 1 ‘
OO
PUSH |71 o

OFF &1 | oo

1. Rear fog light switch
illumination lamp

2. Diode

3. Coil {in relay)

78E00-8-10-1S



WIRING DIAGRAM

CONTENTS
ELECTRONIC FUEL INJECTION SYSTEM .. .....oi i e 1
AA/T CONTROL SYSTEM ... ittt iiannt et ia e a s et 2
BACK-UP LIGHT (V) ottt ittt et iiaanas e s s g s et s st r st 2
BACK-UP LIGHT (A7) o\ttt itatettis sttt ias s saa e et sttty 2
DATA LINK CONNECTOR (DLCY/DIAGNOSIS CONNECTOR ..........cooiimiiviiiiinemerrinrannenens 2
DAYTIME RUNNING LIGHT & HEAD LIGHT CLEANER SYSTEM (IF EQUIPPED) ............ccoivereinnene 2
REAR WIPER AND WASHER {IFEQUIPPED)} ... ..o rae e 3
REAR FOG LIGHT ..ttt ittt it teeeeaanees et asastaanansesasntsssanbttosnnrustatiasssrrresss 3

NOTE:
For the descriptions not found in this section, refer to the same section of the Service Manual men-
tioned in the FOREWORD of this manual.



NOTE: X3 FOR OTHER THAN GERMAN OR ITALIAN SPEC X3 VEHICLE WITHOUT IMMOBILIZER (M5 VEHICLE WITHOUT DRL CONTROLLER X7 RIGHT HAND STEERING VEHICLE
<F _OR G_ERMA_N OR_ ITA_LI AN_ SPE_C> x2 FOR GEAMAN OR ITALTAN SPEC X4 VEHICLE WITH IMMOBILIZER %5 VEHICLE WITH DRL CONTROLLER

R _ y R-_l 1

B8/R

<FOR OTHER THAN GERMAN OR ITALIAN SPEC>

5A A/C
PN

o
o
igits’
S0
NX
3
)

—OPO—>
! @ safr

8/R

WIRING DIAGRAM B R
' I - ! ! v/B X

gg e — o— .
' e - . s v .
8 —V/R Of——B/Y =——8/Y BWT). B/R AT)
I Or—8/Y ———8/Y (W/T), B/R (A/T) — . . Y/B e Y /B [ .
VB3 (S o o v
H ¢'<>: ://: :{% X X ®60h T6 Q1 81 ——5—81 ¥/81 !
Q 81 >—81 -——-o.ﬁo——)—u/c—(—-un——ééo Y
@ sals /6 —trepy —TEIOIS %l ZE B/ ‘r
! ¥l & ' ! 215%5 Bim | !
= < 3 5 MAIN SWITCH w/B
| MAIN SWITCH . | wm |
A5

—P{23) wel

1 ©®15A WAL R e ZOA @ R
4 P O~ d “—". COMBINATION
F—a/e —p SITSN

154 HA L 15
4 ©_:~,L WL N—)@Wc @ 308 e
| @ 30A Law 15A h ' Y
P O—) WY "'\-O—)® G @ so0a ass
® 50A aBS 154 B
OO w/BL N—-N: :’ w
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' N TO GENERATOR

4
3
]

2

5 ] - | o P/B
' § é‘%—r > 1 ®80 ~ 32 ?
1
) __TO STARTER | BaTT
{ 7O STARTER
BATTEAY
! | 1 BATTERY L ! - TO STARTER
»

o

“3 =
R § B A S

ELECTRONIC FUEL INJECTION SYSTEM-
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L
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ak br00E I:z ¥ :z] Y Y v S
Q l 8 3 v oM v/8 B/Y —61/8 —
N r = i I | A
i - Jre >
2 NGINE CONTROL MODULE 1 T 1 1 B/
R 3 \r N Y R3 N B/w B1/B
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CONTROLLER  IMMOBILIZER SPEEDO o B B B ‘F r_:—m/s—% FUEL
vyw (IF EQUIPPED) (IF EQUIPPED) %% METER Be/B 8e/Y B/8r 81/8 0178 /e aive R & PUMP
. | v 8178 s1/8 81/8 81/8 81/8 e e /8 A RELAY
w Taw! | o 8/0 e ¥ Lo Lo/m ¥ S S B 1sc 35 Evap E]‘”C T
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L. J 1 ™ ¥/B1 BY/Y BIR v vre ] Jore INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR VALVE STEP SOLENOID <
v T ¥ s ) 3 2 ¥ MOTOR PURGE
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e ¥
N B/ B/ B/W 81/8 B1/B Gr/R 6r/6 Gr/Y Gr/w Gr/B or Lg/™ Lg/B Lg/R Lg/Y Br/R
/ ! seeeno % X % % X 2 X% X
+— 1 y METER Gr/R Go/6 Gr/Y Gr/w Gr/8 G Lo/W L9/8 Lg/R Lo/Y Be/R P/B
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NOTE: X3 FOR OTHER THAN GEAMAN OR ITALIAN SPEC X3 VEHICLE WITHOUT IMMOBILIZER .S VEHICLE WITHOUT DRL CONTROLLER X7 RIGHT HAND STEERING “EHICL
4 A/T CONTROL SYSTEM X2 FOR GERMAN OR ITALIAN SPEC Xa VEHICLE WITH IMMOBILIZER K6 VEHICLE WITH DRL CONTROLLER AN A ' £ BACK-UP LIGHT<M/T> BACK- UP LIGHT <A/T>
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) O - ® D Q) D)
T T T T 4 4
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