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ENGINE CONTROL SYSTEM

MA
SECTION EC o
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MODIFICATION NOTICE:

Gasoline engine m
e KA24DE engine has been newly adopted.

e Wiring Diagrams of KA24E and Z24S engines have been changed. EE

Diesel engine

e The quick glow system for models for Australia has been modified to the cold area specifications. The
solenoid timer is not used on models for Australia. CL
e Wiring diagrams have been changed.
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When you read wiring diagrams:

e Read Glsection|“HOW TO READ WIRING DIAGRAMS”.

e See FL section|“POWER SUPPLY ROUTING” for power distribution circuit. MA
When you perform trouble diagnoses, read Gl Eciﬂn%,ikhow TO FOLLOW FLOW CHART IN
TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL e
INCIDENT".
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PRECAUTIONS AND PREPARATION

Special Service Tool (KA24DE engine)

Tool number
Tool name

Description

KV10117100
Heated oxygen sensor
wrench

NT379

5

Loosening or tightening front heated oxygen sen-
sor with 22 mm (0.87 in) hexagon nut
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG” and “SEAT BELT PRE-TENSIONER” @l

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with

a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The SRS system composition which is available to NISSAN MODEL D22 is as follows (The composition var-

ies according to the destination and optional equipment.):

Driver air bag module (located in the center of the steering wheel), front passenger air bag module (located ]y
on the instrument panel on passenger side), seat belt pre-tensioner, a diagnosis sensor unit, warning lamp,
wiring harness and spiral cable.

Information necessary to service the system safely is included in the RS section] of this Service Manual. LG
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed m
by an authorized NISSAN dealer.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air FE
Bag Module, see the

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. Spiral Cable and wiring harnesses (except “SEAT BELT PRE-TENSIONER”) cov- CL
ered with yellow insulation either just before the harness connectors or for the complete harness

are related to the SRS.
MT
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TF
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KA24E

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

@Gl
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
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TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN” (DTC 11)

Camshatft Position Sensor (CMPS)
EC-CMPS-01
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN” (DTC 12)

Mass Air Flow Sensor (MAFS)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS)

EC-VSS-01 -
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor (HO2S)

— LHD Models —
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve @l

EC-AAC/V-01 "

IGNITION SWITCH
ON or START

EM

Refer to EL-POWER.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Park/Neutral Position Switch

EC-PNP/SW-01

ECM
M32
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EVAP Canister Purge Control Solenoid Valve

EC-PGC/V-01
A
IGNITION SWITCH| |
ON or START EM
Refer to EL-POWER.
10A L@
| |
B/W -
mmm : Detectable line
for DTC
== : Non-detectable EE
line for DTC
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/SIG-01

§ 30A Refer to EL-POWER.

| |
mmm : Detectable line
W/8 for DTC

I : Non-detectable
line for DTC
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oA 060708 [ 1 [2[34]5]6 7|E| 15[16]17]18]19]20[21]22] [B1]32] 3334|3637 38139 )
Hogtsoft 13[4 13114115116 | 8] 9]10]11]12[13[14] L [23[24[25[26]27]28 40|41]42[43]44|45]46(47]48] | W

SR8

HEC641
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump
@Gl
) EC-F/PUMP-01
IGNITION SWITCH
ON or START MA
I 15A Refer to EL-POWER.
E mmm : Detectable line EM
; for DTC
B/W — = : Non-detectable
o~ line for DTC LG
2 @mp
B/W
|
._l
1
B/W B/W o
CL
W/R W/L
| D) @2 Y
W/L W/L e W/ W/L
W/R AT
D A
W/R [2]
@ FUEL TF
PUMP
L PO
B
A =
,—l—|
W/R ? RA
o4l |
FPR
[ ] BR
ECM é Bl
i 5 -
M59
RS
Refer to last page
— (Foldout page) .
3
X1 €59 1[2[3[C[4[5]6]7] CD (CIRETY BT
5] L @J2[3]4[9 GY 8[9ol10[11]12[13[14]15]16) W
HA
I |
offioioFioiosfosfiofid T12]3[4]5]6 7|E| 15]16[17]18]1a[e0]21]22] [31]32[33[34]35]36[37]38]39 Vv EL
todioft11f112113114115116] [ 8]9]10[11]12]13]14] L [23]24]25[26[27]28]29]30] [40[41]42]43]44|45]46]47]48] | W
DX

HEC642
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM
mmm : Detectable line
for DTC
PWST == : Non-detectable

line for DTC

o—oftto—ofgto——-{8
88 &8

POWER STEERING
OIL PRESSURE
SWITCH

E208)

(@)
m
my
{.\r
h%

UJ—CDE

43}
g

= @)= O =
o
| —

Refer to last page
(Foldout page) .
— (A2[3[2) @B B , €D
(1] &Y \5]6]/7[8/ GY B
 r—
Hoffiodtoto4osftoeftorfiod [ 1 [2[3[4]5]6 7|E] 15[16]17]18[19]0f21]22] [31]32]33]34]35(36]37]38]39 e
Hogioft 1111311415116 [8]9 [10]14]42]13]14] L [23]24]25[26[27[28[29[30] [40[41]42]43]44]45]46]47]48] | W

HEC643
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Swirl Control Valve Control Solenoid Valve

EC-SWL/V-01
IGNITION SWITCH| | MA
ON or START
Refer to EL-POWER. EM
10A
| |
B/W = LC
mmm : Detectable line
for DTC
== : Non-detectable
line for DTC
FE
B/W
r o
1 |l SWIRL CONTROL
VALVE CONTROL
SOLENOID VALVE T
e
G/Y
AT
TF
PD
FA
G/Y RA
2]
Y BR
ECM
™32
ST
RS
X
HA
 r— — EL
mum1,umm123456ﬂ@ﬁmemmaamyﬂumwy 39| | @32 (TN
1odtof1 1111311311 4115118 { 8]9]10[11]12]13[14] L [23]24[25]26|27]28[29]30] [40(41]42|43|44]45]46]47[48] | W
DX

HEC644
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

IGNITION SWITCH EC-FICD-01
ON
|
g 7 BA Refer to EL-POWER.
mmm : Detectable line
I for DTC
G/W = : Non-detectable
1 line for DTC
[
|
G/W
Tl
CONTROL
THERMISTOR AMPL IF IER
[y
G/OR G/B AIR
CONDITIONER
f ' RELAY
G/OR To A/C switch €D
G/B (Refer to
™5 > ety
l—--l
G/0R
[l &
TRIPLE- To compressor
el o SWITCH HA-A/C, M.)
TNORMAL €25
|
L4]) B/W
Y r"| _
a1l IACV
el FICD
B % SOLENOID
Y VALVE
| [ @
B
Y G/R l
(1l [l o
ARCON ACRLY |
ECM B B
EE) + &
™59
Refer to last page
—) (Foldout page) .
o - N/ 3
2B @@ GR\@ R\ [EX1ED ¢ , €D
1] | BR \2[1/ GY \3]4/ B 5| L
—
Hoffioftoo4tosftodioriod [ 1] 2] 3] 4]5[6]7] [o] [15[16]17]48[19]20]21[22] [31]32]33|34[35]36/37(38]39 iy
Hoduioft1 1l 1314150116 [8]9]10]11]12]13]14] L [23]24]25]26[27]28[29]30] [40]41]42]43]44]45]46]47]48] | W
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

EC-MIL/DL-01 .
IGNITION SWITCH| |
ON or START MA
10A
Refer to EL-POWER.
§ Ell
L}
W/B mmm . Detectable line
I _ for DTC L@
== : Non-detectable
T line for DTC
w/B o m
3 (MZ)
w/B FE
W/B 1
371
COMBINATION DATA LINK CL
METER CONNECTOR
(@ ('{'ﬁlﬁ’;gﬁ%éo"' FOR CONSULT
M1
LAMP) ®1iD MT
N R N R K- 2]
L_l_llﬁI W L L Y/R B AT
L/G
} } } }
TF
L/G
Do &
R/W
FA
R/W W L L Y/R ® RA
[2all [l sl 231l 2]l
LED SCI SCI CHECK SCI
R RX TX cL BR
ECM B B
i 1
™59 ST
RS
012345671@ 1[2[3][4[5<— —=I6[7][8][S]10] (ND 1[2]3]4]5]6[==a[7[8]9]10[11] (N2)
8|9[10]11]12[13[14] GY 14[12[13[14]15[16]1718[19[20[21[22[23[24] W 12[13]14[15]16[17]18[1920]21[22[23[24]| BR BT
36[37]38[39)/Z\[40]41]42) HA
27 30]31/32][33]34[35| BR
offtodftodtodtosftosfioriod 1 [2][3[4]5[6 7|E| 15[16[17]18[19[20[21]22] [31[32[33[34[35[36]37[38[39 T
tod0f11]112f1 131141 15{t16{ [ 8] 9 [10{14[12]13]14] L [23]24]25(26]27]28[29]30] |40]41[42]43]44|45]46]47]48] [ W DX

HEC646
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DIAGNOSTIC TROUBLE CODE INDEX

Alphabetical & Numerical Index for DTC

ALPHABETICAL INDEX FOR DTC NUMERICAL INDEX FOR DTC
X: Applicable X: Applicable
—: Not applicable —: Not applicable
Items DTC MIL Reference bTC MIL Items Reference
(CONSULT screen terms) illumination page illumination | (CONSULT screen terms) page
CAMSHAFT POSI SEN 11 — Ec-od 1 — CAMSHAFT POSI SEN Ec-od
COOLANT TEMP SEN 13 X Ec-106 12 X MASS AIR FLOW SEN Ec-ad
IGN SIGNAL-PRIMARY 21 X EcC-110 13 X COOLANT TEMP SEN Ec-106
KNOCK SEN 34 — Ec122 21 X IGN SIGNAL-PRIMARY Ec-11d
MASS AIR FLOW SEN 12 X [Ec-ad 28 X OVER HEAT Ec-11d
NO SELF DIAGNOSTIC 55 . . 34 — KNOCK SEN
FAILURE INDICATED
v c 43 X THROTTLE POSI SEN Ec-12d
OVER HEAT 28 X Ec-11d
55 o NO SELF DIAGNOSTIC o
THROTTLE POSI SEN 43 X Ec-12d FAILURE INDICATED
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ircuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM Component Parts Location

Throttle position sensor
Throttle body and mass air flow sensor

IACV-FICD solenoid valve

Spark plugs

Heated oxygen sensor
(Models with three way catalyst)

EVAP canister

purge control valve

EVAP canister

IACV-AAC valve

Fuel pressure
regulator

Injectors

Engine coolant
temperature sensor

Camshaft position sensor, power transistor and

ignition coil (built into distributor)

J/

SEF402X

EC-25

MA

EM

LG

FEE

CL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECM Component Parts Location (Cont'd)

Throttle position sensor

/7
\ sub-harness connector//// \" Knock sensor sub harness connector
} Mass air flows,e\nz,r\<
‘ »/ M [>\
L

7

IACV-FICD /
solenoid valve

harness connector /
Mass air row sensor \
harness connector ’ ’
b

IACV- FICD
solenoid valve

/ IACV-AAC valve
N harness connector
2

0
2

}}
&

SEF403X

Models with three way catal

yst
@l Front heated oxygen sensor
harness connector
I \ Front heated oxygen sensor
V/ ‘ gy
SEF041UA

EC \\\&

SEF445X
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

@l
VA
Fuel pressure
e S /regulator
E_ = EM
< <]
Ny J
—n R N LC
@ . l_’::-
1
To canister
purge control valve FE
O
GL
Vacuum hose MT
connector
AT
TF
PD

SEF717X| B

\ \ To throttle body RA

‘ BR

&/ |

’\ \ _ ST
\ EVAP canister purge

control valve
RS
*l@. \
iz o

. Y\ \ \ To fuel tank
A

\ \ To vacuum hose connector

SEF718X

5
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Y

Mass air flow sensor

Y

Engine coolant temperature sensor

Heated oxygen sensor*

Y

Y

Ignition switch

Y

Throttle position sensor

Y

PNP switch

Y

Vehicle speed sensor

Air conditioner switch

Y

Y

Battery voltage

Power steering oil pressure switch

Y

Y

Knock sensor

Y

: Models with three way catalyst

Fuel injection &

ECM

mixture ratio control —> Injectors

Distributor ignition system —p Power transistor

Idle air control system — :ﬁg&élpé%vg)l\llgnoid valve
Fuel pump control —»{ Fuel pump relay
g?%egnogggfdn dsiggﬁgrst?goni' | Malfunction indicator lamp

system

(On the instrument panel)

Acceleration cut control

Air conditioner relay

Heated oxygen sensor
heater control*

Heated oxygen sensor
heater
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION KA24DE
Multiport Fuel Injection (MFI) System
INPUT/OUTPUT SIGNAL LINE @l
Camshaft position sensor Engine speed and piston position - MA
Mass air flow sensor Amount of intake air R EM
Engine coolant temperature sensor Engine coolant temperature - LG
Heated oxygen sensor* Density of oxygen in exhaust gas
Throttl iti
Throttle position sensor o7 posTon » ECM > Injector =
Throttle valve idle position
N GL
PNP switch Gear position
T
Vehicle speed sensor Vehicle speed -
AT
Ignition switch Start signal -
TF
Battery Battery voltage
g PD
*: Models with three way catalyst
FA
BASIC MULTIPORT FUEL INJECTION VARIOUS FUEL INJECTION
SYSTEM INCREASE/DECREASE COMPENSATION RA
The amount of fuel injected from the fuel injector is The amount of fuel injected is compensated for to
determined by the ECM. The ECM controls the improve engine performance. This will be made
length of time the valve remains open (injection under various operating conditions as listed below. BR

pulse duration). The amount of fuel injected is a <Fuel increase>

program value in the ECM memory. The program During warm-up

value is preset by engine operating conditions. e When starting the engine ST
These conditions are determined by input signals e During acceleration
(for engine speed and intake air) from both the cam- e Hot-engine operation
shaft position sensor and the mass air flow sensor. e High-load, high-speed operation RS
<Fuel decrease>
[

[ ]

[ ]

During deceleration

During high-engine speed operation BT
Extremely high-engine coolant temperature
HA
EL
IDX

EC-29



ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION

CLOSED LOOP
CONTROL

ECM
(ECCS
Injection pulse
Feedback signal control ) p
module)
Heated
oxygen
sensor
Combustiouel injection

MEF025DD

Injection pulse
| . L

No. 1 cylinder
No. 2 cylinder I_L
No. 3 cylinder I—‘
No. 4 cylinder [_1
L« 1 engine cycle —»1

Sequential multiport fuel injection system
MEF522D

Multiport Fuel Injection (MFI) System (Cont’'d)

MIXTURE RATIO FEEDBACK CONTROL (Models with
three way catalyst)

The mixture ratio feedback system provides the best air-fuel mix-
ture ratio for driveability and emission control. The three way cata-
lyst can then better reduce CO, HC and NOx emissions. This sys-
tem uses a heated oxygen sensor in the exhaust manifold to moni-
tor if the engine is rich or lean. The ECM adjusts the injection pulse
width according to the sensor voltage signal. For more information
about heated oxygen sensor, refer to page . This maintains
the mixture ratio within the range of stoichiometric (ideal air-fuel
mixture).

This stage is referred to as the closed loop control condition.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback control stops in order to
maintain stabilized fuel combustion.

e Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of heated oxygen sensor or its circuit

Insufficient activation of heated oxygen sensor at low engine
coolant temperature

High-engine coolant temperature

During warm-up

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the heated oxygen sensor. This feed-
back signal is then sent to the ECM. The ECM controls the basic
mixture ratio as close to the theoretical mixture ratio as possible.
However, the basic mixture ratio is not necessarily controlled as
originally designed. Both Manufacturing differences (i.e. mass air
flow sensor hot wire) and characteristic changes during operation
(i.e. injector clogging) directly affect mixture ratio.

Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for
the difference between the two ratios.

FUEL INJECTION SYSTEM
Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM
DESCRIPTION

Multiport Fuel Injection (MFI) System (Cont’'d)

Simultaneous multiport fuel injection system

T — 1 N Fuel is injected simultaneously into all four cylinders twice each @]
i T engine cycle. In other words, pulse signals of the same width are
n simultaneously transmitted from the ECM.

No. 1 cylinder

No. 2 cylinder g)

No. 3 cylinder 4 | n The four injectors will then receive the signals two times for each [VA
engine cycle.
No. 4 cylinder 4 L~ 1 1 This system is used when the engine is being started and/or if the
k— 1 engine cycle —~| fail-safe mode (CPU) is operating. EM
Simultaneous multiport fuel injection system FUEL SHUT-OFE

LG

MEF523D|  Fuel to each cylinder is cut off during deceleration or operation of

the engine at excessively high speeds.

FEE

CL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Distributor Ignition (DI) System

Camshaft position sensor

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

A 4

Engine coolant temperature sensor

Engine coolant temperature

Y

Throttle position

Throttle position sensor

Throttle valve idle position

A 4

Vehicle speed sensor

Vehicle speed ECM »| Power
transistor

Y

Ignition switch

Start signal

A 4

Knock sensor

Engine knocking condition

Y

PNP switch

Gear position

\ 4

Battery

Battery voltage

Y

—
=]

{msec)

-
~
o

-
141
o

-
n
o

1.00

0.75

Injection pulse width

Engine speed (rpm)

500 1,000 1400 1,800 2200 ~

SEF742M

SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
map shown left.
The ECM detects information such as the injection pulse width and
camshaft position sensor signal. Responding to this information,
ignition signals are transmitted to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec

A °BTDC

During the following conditions, the ignition timing is revised by the
ECM according to the other data stored in the ECM.
At starting
During warm-up
At idle
When swirl control valve operates
Hot-engine operation
At acceleration

OO WNE
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ENGINE AND EMISSION BASIC CONTROL SYSTEM

DESCRIPTION KA24DE
Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE Cl
Air conditioner switch Air conditioner “ON” signal - MA
Throttle position sensor Throttle valve opening angle R o cond. EM
ECM » tioner
Ignition switch Start signal > relay LG
Engine coolant temperature sensor Engine coolant temperature R m
_ EE
SYSTEM DESCRIPTION e When the accelerator pedal is fully depressed

e When cranking the engine
e When the engine coolant temperature becomes GL
excessively high

This system improves engine operation when the air
conditioner is used.
Under the following conditions, the air conditioner is

turned off. MT
Fuel Cut Control (at no load & high engine
speed) AT
INPUT/OUTPUT SIGNAL LINE e
Vehicle speed sensor Vehicle speed >
PD
. Park or Neutral position
PNP switch >
- Throttle position FA
Throttle position sensor » EcM »| Injectors
) Engine coolant temperature RA
Engine coolant temperature sensor >
Camshaft position sensor Engine speed > 8
ST

If the engine speed is above 3,500 rpm with no load (for example,

in neutral and engine speed over 3,500 rpm) fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on [g§
engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,

then fuel cut is cancelled. BT

NOTE:

This function is different than deceleration control listed under

multiport fuel injection on EG-29__| HA
EL
DX
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EVAPORATIVE EMISSION SYSTEM

Description

Fuel check valve

Intake manifold
Throttle body

<

I Fuel filler cap with

pressure relief valve
and vacuum relief valve

Purge line
u [
A Vacuum line
= 7 Main purge orifice
_] EVAP canister purge control valve
EVAP canister

Constant purge orifice {}i‘ ‘H)/ & Air
Y0V ¢ )
sssisiriisies: 4a: Fuel vapor

w2

SEF459X

®

G®

00 B

SEF312N

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction of
hydrocarbons is accomplished by activated charcoals in the EVAP
canister.

The fuel vapor from sealed fuel tank is led into the EVAP canister
when the engine is off. The fuel vapor is then stored in the EVAP
canister. The EVAP canister retains the fuel vapor until the EVAP
canister is purged by air.

When the engine is running, the air is drawn through the bottom of
the EVAP canister. The fuel vapor will then be led to the intake
manifold.

When the engine runs at idle, the EVAP canister purge control
valve is closed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice.

As the engine speed increases and the throttle vacuum rises, the
EVAP canister purge control valve opens. The vapor is sucked
through both main purge and constant purge orifices.

Inspection

EVAP CANISTER

Check EVAP canister as follows:

1. Blow air in port ® and check that there is no leakage.

2. Apply vacuum to port ®. [Approximately —13.3 to —20.0 kPa
(=133 to —200 mbar, —-100 to -150 mmHg, -3.94 to -5.91
inHg)]

3. Cover port © by hand.

4. Blow air in port © and check that it flows freely out of port (8.
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EVAPORATIVE EMISSION SYSTEM

Valve A Spring

Fuel D —'

EVAP
canister
side

Valve B

SEF045UA

SEF406X

Vacuum/Pressure gauge

Fuel filler

Vacuum/
Pressure

SEF943S

Inspection (Cont’d)
FUEL CHECK VALVE

1. Blow air through connector on fuel tank side.
A considerable resistance should be felt and a portion of air flow
should be directed toward the EVAP canister side.

2. Blow air through connector on EVAP canister side. A
Air flow should be smoothly directed toward fuel tank side.

3. If fuel check valve is suspected of not properly functioning in

steps 1 and 2 above, replace it. EM
LG
FUEL TANK VACUUM RELIEF VALVE
1. Wipe clean valve housing.
2. Check valve opening pressure and vacuum.
Pressure:

15.3 - 20.0 kPa (0.1530 - 0.2001 bar, 0.156 - 0.204 =
kg/cm 2, 2.22 - 2.90 psi)
Vacuum: oL
-6.0 to —3.3 kPa (-0.0598 to —0.0333 bar, -0.061 to
-0.034 kg/cm 2, —0.87 to —0.48 psi)
3. If out of specification, replace fuel filler cap as an assembly. MT
CAUTION:
Use only a genuine fuel filler cap as a replacement.

AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL

EC-35



POSITIVE CRANKCASE VENTILATION

Description

This system returns blow-by gas to the intake col-
lector.

The positive crankcase ventilation (PCV) valve is
provided to conduct crankcase blow-by gas to
intake manifold.

During partial throttle operation of the engine, the
intake manifold sucks the blow-by gas through the
PCV valve. Normally, the capacity of the valve is
sufficient to handle any blow-by and a small amount
of ventilating air.

The ventilating air is then drawn from the air duct
into the crankcase. In this process the air passes

through the hose connecting air inlet tubes to rocker
cover.

Under full-throttle condition, the manifold vacuum is
insufficient to draw the blow-by flow through the
valve. The flow goes through the hose connection in
the reverse direction.

On vehicles with an excessively high blow-by, the
valve does not meet the requirement. This is
because some of the flow will go through the hose
connection to the intake collector under all condi-
tions.

Cruising

PCV valve

= : Fresh air
= : Blow-by gas

Acceleration or high load

PCV valve

PCV valve operation

Engine not running Cruising
or backfiring
N
ililili
P | [
S v

Acceleration
or high load

=T 00 N
1= -EE=

LT

w v

SEF448X

Idling or decelerationg

SEC137A|

ET277

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather sepa-
rator. A properly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin-
ger is placed over the valve inlet.

VENTILATION HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.
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BASIC SERVICE PROCEDURE

Fuel Pressure Release
B FUEL PRES RELEASE W [

Before disconnecting fuel line, release fuel pressure from fuel @l
FUEL PUMP WILL STOP BY line to eliminate danger.
TOUCHING START DURING 1. Start engine.
IDLE. 2. Perform “FUEL PRES RELEASE” in “WORK SUPPORT" A
CRANK A FEW TIMES AFTER mode with CONSULT.

ENGINE STALL (Touch “START” and after engine stalls, crank it two or

three times to release all fuel pressure.)

m'. 3. Turn ignition switch off.
i START |
SEF823K L@
1. Remove fuse for fuel pump.
Fuel pump fuse 2. Start engine.
E:;i;';‘;r 3. After engine stalls, crank it two or three times to release
for CONSULT all fuel pressure.
/) 4. Turn ignition switch off and reconnect fuel pump fuse. FE
= 7
T
SEF407X
Fuel Pressure Check AT

e When reconnecting fuel line, always use new clamps.

e Make sure that clamp screw does not contact adjacent
parts. TF
e Use a torque driver to tighten clamps.
e Use Pressure Gauge to check fuel pressure.
1. Release fuel pressure to zero, refer to above. PD
2. Disconnect fuel hose between fuel filter and fuel tube (engine
side).
= 3. Install pressure gauge between fuel filter and fuel tube. FA
Fuel feed hose seraosx| 4. Start engine and check for fuel leakage.
5. Read the indication of fuel pressure gauge. RA
At idling:
Fuel
vacuum ue prossare Approximately 235 kPa (2.35 bar, 2.4 kg/cm 2, 34
psi) o BR
A few seconds after ignition switch is turned OFF to
ON:
Approximately 294 kPa (2.94 bar, 3.0 kg/cm 2, 43 ST
psi)
6. Stop engine and disconnect fuel pressure regulator vacuum
hose from intake manifold. RS

7. Plug intake manifold with a rubber cap.
SEF718BA| 8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read indication of fuel pressure gauge as BT
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator. HIA

EL
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BASIC SERVICE PROCEDURE

Fuel pressure
regulator

Injection

1/

\Fuel tube

assembly

>

I

¢

From /
fuel filter /To fuel tank SEF409X

Insta‘lling condition

Fuel tube

Clip

Align protrusio\ns.ilg r

Protrusion

Fuel injéctor Clip mounting groove

SEF927TW

® n
Clearance

—.-—Fl cam

\

Stopper Throttle drum  gepa10x

Injector Removal and Installation

Release fuel pressure to zero.

Remove fuel tube assemblies.

Expand and remove clips securing fuel injectors.

Extract fuel injectors straight from fuel tubes.

Be careful not to damage injector nozzles during removal.

Do not bump or drop fuel injectors.

Do not disassemble or adjust fuel injectors.

Install fuel injectors.

Carefully install O-rings, including the one used with the pres-

sure regulator.

Use bare hands to install O-rings. Do not wear gloves.

Apply a coat of engine oil (with a low viscosity of 5W-30,

etc.) to O-rings before installation.

e Do not use solvent to clean O-rings and other parts.

e Make sure that O-rings and other parts are clean and free
from foreign particles.

e Be careful not to damage O-rings with service tools or fin-
ger nails. Do not expand or twist O-rings. If stretched, do
not insert them into fuel tubes immediately after stretch-
ing.

e Always insert O-rings straight into fuel tubes. Do not tilt or
rotate them during installation.

6. Position clips in grooves on fuel injectors.

e Make sure that protrusions of fuel injectors are aligned
with cutouts of clips after installation.

7. Align protrusions of fuel tubes with those of fuel injectors. Insert
fuel injectors straight into fuel tubes.

8. After properly inserting fuel injectors, check to make sure that
fuel tube protrusions are engaged with those of fuel injectors,
and that flanges of fuel tubes are engaged with clips.

e Discard old clips; replace with new ones.

9. Tighten fuel tube assembly mounting nuts in two stages.

[0} Tightening torque N [th (kg-m, ft-Ib)
1st stage:
9.3-11.0(0.94-1.13,7-8)
2nd stage:
21-26(2.1-2.7,16 - 19)

10. Insert fuel hoses into fuel tubes so that ends of fuel hoses butt
up against fuel tubes; fasten with clamps, avoiding bulges.

CAUTION:

After properly connecting fuel tube assembly to injector and

fuel hose, check connections for fuel leakage.

e eepwNE

Fast Idle Cam (FIC) Inspection and Adjustment

1. Remove air duct on a throttle body.

2. Turn ignition switch “ON".

3. See “COOLAN TEMP/S” in “DATA MONITOR” mode with
CONSULT.

4. Start engine and warm it up.
When engine temperature is 80+5°C (176+9°F), make
sure there is clearance between FI cam and roller as
shown in the figure.

OR
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BASIC SERVICE PROCEDURE

Fast Idle Cam (FIC) Inspection and Adjustment
(Cont'd)

@ 1. Remove air duct on a throttle body. Gl
2. Turn ignition switch “ON”.
3. Check voltage between ECM terminal @) (Engine coolant
temperature sensor signal) and ground.
4. Start engine and warm it up.
When the voltage is between 1.10 to 1.36V, make sure
there is clearance between FI cam and roller as shown Ell
in the figure.

LG
Cl
FE
CL
T
AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment

PREPARATION

e Make sure that the following parts are in
good order.

(1) Battery

(2) Ignition system

(3) Engine oil and coolant levels

(4) Fuses

(5) ECM harness connector

(6) Vacuum hoses

(7) Air intake system
(Qil filler cap, oil level gauge, etc.)

MODELS WITH THREE WAY CATALYST
Overall inspection sequence

INSPECTION START

y

(8) Fuel pressure

(9) Engine compression

(120) Throttle valve

e On air conditioner equipped models, checks
should be carried out while the air condi-
tioner is “OFF".

e When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.

e Turn off headlamps, heater blower, rear win-
dow defogger.

e Keep front wheels pointed straight ahead.

Perform diagnostic test mode Il (Self-diagnostic results). NG‘ Repair or replace.
OK
y ‘V
Check & adjust ignition timing.
OK i
NG
y
Check & adjust idle
speed.
OK
y
NG‘ Check harnesses of OK‘ Check CO%. NG‘
"| heated oxygen sensor. " "
OK
Check function of heated NG
0Xygen Sensor.
4 \ 4 Check emission control
P Repair or replace har- parts and repair or
N replace if necessary.
ness(es). e Replace heated oxygen | NG P y
OK sensor. >
e Check function of
4 heated oxygen sensor.
INSPECTION END | OK
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio

H b
Adjustment (Cont’d)
@l
NE START
o’ l MA
Visually check the following:
e Air cleaner clogging
e Hoses and ducts for leaks EM
e Electrical connectors
e Gasket
e Throttle valve and throttle position sensor operations
SEF146U LG
E] y
\\\\\\\\H“II////// Start engine and warm it up until engine coolant temperature
\\\\ 4 % indicator points to the middle of gauge and ensure that engine
\\Q 5 /7 speed is below 1,000 rpm.
S 6 A FE
S S
= A B ,
E— 1 g Open engine hood and run engine at about 2,000 rpm for about CL
= = 2 minutes under no-load.
2o X
74 . N
x1000 r/min MT
y
SEF247F
Perform the diagnostic test mode Il (Self-diagnostic results).
\ l / OK lNG AT
~N e Repair or replace components as necessary.
TF
[ﬂ v y
Run engine at about 2,000 rpm for about 2 minutes under no- D
A N load.
/ ‘ \ Rev engine two or three times under no-load, then run engine for
about 1 minute at idle speed. EA
SAT652J
, 2
m 1. Select “IGNITION TIMING ADJ” in WORK SUPPORT
mode.
2. Touch “START".
BR
1. Stop engine and disconnect throttle position sensor
harness connector.
2. Start engine. ST
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load and RS
run engine at idle speed.
SEF248F
BT
B IGN TIMING ADJ B[] ,
IGNITION TIMING FEEDBACK Check ignition timing with a timing light. .
CONTROL WILL BE HELD BY .
TOUCHING START. 20°+2° BTDC
AFTER DOING SO, ADJUST OK NG
IGNITION TIMING WITH A l l EL
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION ®
SENSOR.
IDX
| START |
SEF546N
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

7
\ Adjust ignition timing to the specified value by turning dis-
< tributor after loosening bolts which secure distributor.

=\
% A{{ﬁ I20o BTDC
7/ TDC ==—=10° BTDC

20°+2° BTDC

Cj')
SMA189AA
IGN TIMING ADJ = 1. Select “IGNITION TIMING ADJ” in WORK SUP-
. u D PORT mode.
IGNITION TIMING FEEDBACK 2. Touch “START”.
CONTROL WILL BE HELD BY
TOUCHING START. _ ‘ N
AFTER DOING SO, ADJUST 1. Stop engine and disconnect throttle position
IGNITION TIMING WITH A sensor harness connector.
TIMING LIGHT BY TURNING 2. Start engine.
THE CAMSHAFT POSITION
SENSOR. I
[ START ] Check base idle speed.
SEF546N
D Read idle speed in “IGN TIMING ADJ” mode
View IACV-FICD l with CONSULT.
solenoid
@ Check idle speed.
65050 rpm
OK lNG
IACV-FICD ‘. Idle speed Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
solenoid valve == -adjusting load and run engine at idle speed.
— SCrew  SEF411X
(1] ,

Adjust base idle speed by turning idle speed adjusting

W screw.

s | <o = ﬁ @ 65050 rpm
MODE LngL '—'%*g t l ENTER >
o ,

= h* k"
SEroLs) Touch “Bac

1. Stop engine and connect throttle position sen-
sor harness connector.
2. Start engine.

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-
load and run engine at idle speed.

v
©

4

SEF602K
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BASIC SERVICE PROCEDURE
Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
¥ MONITOR  ¥r NOFAIL []
© @l
CMPS*RPM (POS) 700rpm
Check target idle speed. WA
Read idle speed in “DATA MONITOR” EM
mode with CONSULT.
OR
| RECORD Check idle speed. LG
SEF412X
Data link connector for CONSULT
(connect CHK and IGN terminals 700£50 rpm
with a suitable harness.) Data link OK NG
connector 4
~ for CONSULT Check IACV-AAC valve and replace if neces- FE

A — @L

Check IACV-AAC valve harness and repair if

\ CHK necessary.
\ T
SEF413X l
Check ECM function* by substituting another AT
 MONITOR % NOFAIL |:| known good ECM.
CMPSeRPM (POS)  2000rpm
M/R F/C MNT RICH * ECM may be the TF
cause of a
problem, but this is
rarely the case. ED
y y
Set the diagnostic test mode Il (heated oxy-
gen sensor monitor).
| RECORD | FA
SEF052U l
Run engine at about 2,000 rpm for about 2 RA
l minutes under no-load.
~ - , BR
Check heated oxygen sensor signal.
1. See “M/R FIC MNT” in “DATA
MONITOR” mode. ST
e g 2. Maintaining engine at 2,000 rpm
/ \ under no-load (engine is warmed
‘ up sufficiently), check that the BS
monitor fluctuates between “LEAN”
and “RICH” more than 5 times dur-
SAT652]

ing 10 seconds.

1 cycle: RICH — LEAN - RICH |NG BT
2 cycles: RICH - LEAN - RICH ——————>®
~ LEAN - RICH

OR
Make sure that malfunction indicator HA
lamp goes on and off more than 5
times during 10 seconds at 2,000
- EL
lOK
INSPECTION END DX
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BASIC SERVICE PROCEDURE

Heated oxygen sensor
harness connector

€©

MEFO031DB

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©)

o l

Check heated oxygen sensor harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

3. Disconnect heated oxygen sensor harness con-
nector and connect terminal for heated oxygen
sensor to ground with a jumper wire.

4. Check for continuity between terminal @ of
ECM harness connector and ground metal on
vehicle body. Refer to wiring diagram.

Continuity exists ... OK
Continuity does not exist ... NG

OK NG

Repair harness.

y

Connect ECM harness connector to ECM.

y

1. Select “ENG COOLANT TEMP” in
“ACTIVE TEST” mode.
2. Set “COOLANT TEMP” at 20°C (68°F).

@ e Disconnect engine coolant temperature
sensor harness connector.
e Connect a resistor (2.5 kQ) between ter-
minals of engine coolant temperature
sensor harness connector.

y

Start engine and warm it up until engine coolant
temperature indicator points to the middle of gauge.
(Be careful to start engine after setting “COOLANT
TEMP” or installing a 2.5 kQ resistor.)

4

Rev engine two or three times under no-load then

run engine at idle speed.

®
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

Gl
®
i MA
Check “CO"%.
Idle CO: 1.0 - 2.0% with engine runs smoothly. EM
After checking “CO"%
1. Touch “BACK”".
LG

1. Disconnect the resistor from terminals of engine
coolant temperature sensor harness connector.

2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature sen-

sor. [5E
NG OK

y

Replace heated oxygen sensor, set the diagnostic test mode Il CL
(heated oxygen sensor monitor) and make sure that malfunction
indicator lamp goes on and off more than 5 times during 10 sec-

onds. (2,000 rpm, no-load) MT
NG OK
AT
y v ®
Connect heated oxygen sensor harness connector to heated TE

0Xygen sensor.

4 PD
Check fuel pressure regulator. Refer to Ec-37.
! FA
Check mass air flow sensor and its circuit. Refer to EC-99.
[ RA
Check injector and its circuit. Refer to FEc-154.
Clean or replace if necessary. BR
y
Check engine coolant temperature sensor and its circuit. Refer ST
to EC-108,
! RS
Check ECM function* by substituting another known-good
ECM.
BT
*: ECM may be the cause of a problem, but
this is rarely the case. HA
EL
IDX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM has an on board diagnostic system, which detects malfunctions related to engine sensors or actua-
tors. Self-diagnosis items are listed in “DIAGNOSTIC TROUBLE CODE INDEX”,

The malfunction indicator lamp (MIL) on the instrument panel lights up when a malfunction is detected, or when
the ECM enters fail-safe mode (Refer to EC-70.).

Diagnostic Trouble Code (DTC)

HOW TO CONFIRM MALFUNCTION ITEMS
Malfunction items can be confirmed by the following methods.

@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self- Diagnhos-
tic Results) indicates the DTC. Examples: 11, 21 etc.
2. CONSULT displays the malfunctioning component or system in “SELF DIAGNOSTIC RESULTS”
mode.
[ J

Output of a DTC indicates a malfunction. However, Mode |l does not indicate whether the malfunc-
tion is still occurring or has occurred in the past and has returned to normal.

CONSULT can identify malfunction status as shown below. Therefore, using CONSULT (if available)
is recommended.

A sample of CONSULT display is shown at left. The malfunction is
B SELF-DIAG RESULTS Il [ displayed in SELF-DIAGNOSTIC RESULTS mode of CONSULT.
Time data indicates how many times the vehicle was driven after
the last detection of a malfunction.

If the malfunction is being detected currently, the time data will be
“0".

FAILURE DETECTED TIME
CAMSHAFT POSISEN O

| ERASE || PRINT |

SEF854T

HOW TO ERASE DTC
The DTC can be erased from the back-up memory in the ECM by the following methods.

Selecting “ERASE” in the SELF- DIAG RESULTS” mode with CONSULT

Changing the diagnostic test mode from Diagnostic Test Mode Il to Mode | by connecting the data link
connector for CONSULT terminals. (Refer to J)
e If the battery terminal is disconnected, the DTC will be lost within 24 hours.
e FErasing the DTC, using CONSULT is easier and quicker than connecting the data link connector
for CONSULT terminals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Trouble Code (DTC) (Cont'd)
How to erase DTC (With CONSULT)

If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least G
5 seconds and then turn it “ON” (engine stopped) again.
2. Turn CONSULT “ON” and touch “ENGINE".
3. Touch “SELF-DIAG RESULTS". MA
4. Touch “ERASE”. (The DTC in the ECM will be erased.)

EM

How to erase DTC (With CONSULT)

LG

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least 5 seconds
and then turn it “ON” (engine stopped) again.

[l seLecTsYsTEM | |[ln  seiecToiaGmMoDE [ B SELF-DIAG RESULTS Bl []

| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME =
| AT il | | SELF-DIAG RESULTS | COOLANTTEMPSEN 0

| | |::> | DATA MONITOR | |:> CL
| | | ACTIVE TEST |

| | | FUNCTION TEST | T
| |

m
| | ECM PART NUMBER | ERASE || PRINT |

2. Turn CONSULT “ON” and touch “ENGINE®. 3. Touch “SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTC in the AT
ECM will be erased.)

SEF054U

TF
@ How to erase DTC (Without CONSULT)

1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least PD
5 seconds and then turn it “ON” again.

2. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM (RHD
model only) or connecting the data link connector for CONSULT terminals. (See @.) FA

RA
BR
ST
RS
BT
FA

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

~ ~ (Or see m..)

should go off.

ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following four functions.

Diagnostic Test Mode |

Malfunction Indicator Lamp (MIL)

\ l / The malfunction indicator lamp is located on the instrument panel.
~ / 1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
checking the blown lamp.
e If the malfunction indicator lamp does not light up, see the
WARNING LAMPS in the

ET section.

/ ' \ 2. When the engine is started, the malfunction indicator lamp

SATE52] If the lamp remains on, the on board diagnostic system has
detected an engine system malfunction.

1. BULB CHECK . This function checks the bulb for damage (blown, open circuit, etc.) of

the malfunction indicator lamp.

If the MIL does not come on, check MIL circuit and ECM test mode

selector. (See next page.)

2. MALFUNCTION . This is a usual driving condition. When a malfunction is detected, the
WARNING MIL will light up to inform the driver that a malfunction has been
detected.

Diagnostic Test Mode Il

3. SELF-DIAGNOSTIC . This function allows DTCs to be read.
RESULTS

4. HEATED OXYGEN . This function allows the fuel mixture condition (lean or rich), monitored
SENSOR MONITOR by heated oxygen sensor, to be read.

MIL Flashing without DTC

If the ECM is in Diagnostic Test Mode II, the MIL may flash when the engine is running. In this case, check
ECM test mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page.
How to switch the diagnostic test (function) modes and details of the above functions are described later. (See

page @.)
. Diagnostic Diagnostic
Condition Test Mode | Test Mode Il
Engine
stopped SELF-DIAGNOSTIC
. . BULB CHECK RESULTS
Ignition switch %
in “ON” posi- Vy
tion Engine
c running MALFUNGCTION | HEATED OXYGEN
SENSOR MONI-
\ WARNING
Al TOR
)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

Turn ignition switch “ON”. (Do not
start engine.)

€y

Y
A

Diagnostic Test Mode | — BULB CHECK.
Refer to previous page.
MIL should come on.

NG

HOW TO SWITCH DIAGNOSTIC TEST MODES

> Check MIL cir-
cuit.

(See Ec-181. )

NG

[ oK

A

OK

S0\

Data link connector for CONSULT

(Connect CHK and IGN terminals with a suit-
able harness.)

MIL should go off.

NG

Y

Y

Y

Repair harness
or connectors.

Gl

Start engine:

Diagnostic Test

Mode |

— MALFUNC-
TION
WARNING.
Refer to pre-
vious page.

Y

OK

y

Wait at least 2 seconds.

A

Check MIL circuit and data link connector
for CONSULT circuit. (See

OK

Y

Check ECM

fail-
(Z'eéa&m)

OK

NG

y

Repair harness
or connectors.

OK

Data link connector for CONSULT
(Disconnect the suitable harness between
CHK and IGN terminals.)

v

DIAGNOSTIC TEST MODE II
— SELF-DIAGNOSTIC RESULTS

catalyst only

For models with three way

Y

Start engine:

Y

Gl
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OXYGEN
SENSOR
MONITOR

MA

EM

LG

FEE

CL

T

AT

TR

PD

[FA

RA

BR

ST

RS

BT

FA

EL



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

Data link connector for CONSULT
(Connect CHK and IGN terminals with a suitable

harness.)
v

Wait at least 2 seconds.

o nnoooo 000
l 0000 ,.-:' ’

Data link connector for CONSULT
(Disconnect the suitable harness between CHK
and IGN terminals.)

e Switching the modes is not possible when the
engine is running.

e When ignition switch is turned off during
diagnosis, power to ECM will drop after approx.
5 seconds.
The diagnosis will automatically return to Diag-
nostic Test Mode |.

*1: If the suitable harness is disconnected at this time, the
diagnostic trouble code will be erased from the backup
memory in the ECM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE I—BULB CHECK
In this mode, the MALFUNCTION INDICATOR LAMP on the instrument _psanel should sta% ON. If it remains @

OFF, check the bulb. (See the WARNING LAMPS AND CHIME in the . Or see EC-181l)
DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING MA
MALFUNCTION .
INDICATOR LAMP Condition
ON When the malfunction is detected (Refer to EC-22.) or the ECM’s CPU is malfunctioning. EM
OFF No malfunction
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC LG
RESULTS).
DIAGNOSTIC TEST MODE [I—SELF-DIAGNOSTIC RESULTS m
In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDICA-
TOR LAMP as shown below. BE
Example: Diagnostic trouble code No. 12 and code No. 43
06 0.3 06 0.3
o T _ CL
OFF ( MT
f )
09 03 2.1 06 0.9 2.1 AT
M C i
Code No. 12 Code No. 43 Unit: second
SEF212NA
TF
Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates the
number of single digits. For example, the malfunction indicator lamp blinks 4 times for about 5 seconds (0.6 ED
sec x 8 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC
“43" and refers to the malfunction of the throttle position sensor.
In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC EA
“55" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE INDEX, refer to page EC-22.)
How to erase diagnostic test mode Il (Self-diagnostic results) RA
The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode
is changed from Diagnostic Test Mode Il to Diagnostic Test Mode |. (Refer to “HOW TO SWITCH DIAGNOS-
TIC TEST MODES".) BR
e If the battery terminal is disconnected, the diagnostic trouble code will be lost from the backup
memory within 24 hours.
e Be careful not to erase the stored memory before starting trouble diagnoses. ST
DIAGNOSTIC TEST MODE [I—HEATED OXYGEN SENSOR MONITOR
In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or rich) RS
which is monitored by the heated oxygen sensor.
MALFUNCTION INDICATOR LAMP | Fuel mixture condition in the exhaust gas Alr fuel ratio feedback control BT
ON Lean
- Closed loop control
OFE Rich H:HA
*Remains ON or OFF Any condition Open loop control
*: Maintains conditions just before switching to open loop. EL
To check the heated oxygen sensor function, start engine in the Diagnostic Test Mode Il and warm it up until
engine coolant temperature indicator points to the middle of the gauge. 1B

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Then make sure that the
MALFUNCTION INDICATOR LAMP comes ON more than 5 times every 10 seconds when measured at 2,000
rpm under no-load.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Fuel pump fuse CONSULT

Data link CONSULT INSPECTION PROCEDURE

connector H H H
for GONSULT 1. Turn off ignition switch.

2. Connect “CONSULT” to data link connector for CONSULT.
% \ (Data link connector for CONSULT is located behind the fuse
‘ box cover.)
00 O
Sl

SEF407X

3. Turn on ignition switch.

4. Touch “START".
NISSAN

CONSULT

wyy
START

| SUB MODE

SBR455D

5. Touch “ENGINE”".

m SELECT_SYSTEM
ENGI NE

EF895K

6. Perform each diagnostic test mode according to each service
procedure.
For further information, see the CONSULT Operation Manual.

[l seectomemone [

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| FUNCTION TEST

|
|
|
|
| AcTIVE TEST |
|
| EcM PART NUMBER |

S

EF288S
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION

CONSULT (Contd)

Diagnostic test mode

Function

Work support

A technician can adjust some devices faster
and more accurately by following indications
on CONSULT.

Self-diagnostic results

Self-diagnostic results can be read and
erased quickly.

Data monitor

Input/Output data in the ECM can be read.

Active test

CONSULT drives some actuators apart from
the ECM’s and also shifts some parameters in
a specified range.

Function test

Conducted by CONSULT instead of a techni-
cian to determine whether each system is
“OK” or “NG”.

ECM part number

ECM part number can be read.

WORK SUPPORT MODE

WORK ITEM

CONDITION

USAGE

THRTL POS SEN ADJ

CHECK THE THROTTLE POSITION SENSOR SIGNAL.
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS.

e IGN SW “ON”

e ENG NOT RUNNING

e ACC PEDAL NOT PRESSED

When adjusting throttle position
sensor initial position

IGNITION TIMING ADJ

e IGNITION TIMING FEEDBACK CONTROL WILL BE
HELD BY TOUCHING “START". AFTER DOING SO,
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY
TURNING THE CRANKSHAFT POSITION SENSOR.

When adjusting initial ignition
timing

IACV-AAC VALVE ADJ

SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER
THE FOLLOWING CONDITIONS.

e ENGINE WARMED UP

e NO-LOAD

FUEL PRESSURE RELEASE

e FUEL PUMP WILL STOP BY TOUCHING “START”"
DURING IDLING.
CRANK A FEW TIMES AFTER ENGINE STALLS.

When releasing fuel pressure
from fuel line
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ENGINE CONTROL COMPONENT PARTS/SYSTEMS APPLICATION

EC-54

DIAGNOSTIC TEST MODE
Item WORK SEI\JLg-sDTllAcG- DATA ACTIVE FUNCTION
SUPPORT RESULTS MONITOR TEST TEST
Camshaft position sensor X
Mass air flow sensor X
S(Trgine coolant temperature sen- X X X
Heated oxygen sensor
" Vehicle speed sensor
E Throttle position sensor X
; E Knock sensor
% Z | Ignition switch (start signal) X X
8 Closed throttle position switch X X
§ Air conditioner switch X
6‘ PNP switch X X
E Power steering oil pressure
% switch X X
O
% Battery voltage
% Ambient air temperature switch
u Injectors X X X
5 Power transistor (Ignition timing) X X (Ignnit;(l))n sig- X X X
% IACV-AAC valve X X X
© Air conditioner relay
Fuel pump relay X X X
X: Applicable



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE
RegardinE items detected in “SELF-DIAG RESULTS” mode, refer to “DIAGNOSTIC TROUBLE CODE

INDEX”,

DATA MONITOR MODE

CONSULT (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CMPSIRPM Indicates the engine speed computed

(POS) [rpm]

from the POS signal (1° signal) of the
camshaft position sensor.

MAS AIR/FL SE [V]

The signal voltage of the mass air flow
sensor is displayed.

e When the engine is stopped, a certain
value is indicated.

COOLAN TEMP/S
[°C] or [°F]

The engine coolant temperature (deter-
mined by the signal voltage of the engine
coolant temperature sensor) is displayed.

e When the engine coolant temperature
sensor is open or short-circuited, ECM

enters fail-safe mode. The engine coolant

temperature determined by the ECM is
displayed.

02 SEN [V] The signal voltage of the heated oxygen |e Models with three way catalyst only
sensor is displayed.
M/R F/IC MNT Display of heated oxygen sensor signal | e After turning ON the ignition switch,

[RICH/LEAN]

during air-fuel ratio feedback control:
RICH ... means the mixture became
“rich”, and control is being affected
toward a leaner mixture.

LEAN ... means the mixture became
“lean”, and control is being affected
toward a rich mixture.

“RICH” is displayed until air-fuel mixture
ratio feedback control begins.
e When the air-fuel ratio feedback is

clamped, the value just before the clamp-

ing is displayed continuously.
e Models with three way catalyst only

VHCL SPEED SE
[km/h] or [mph]

The vehicle speed computed from the
vehicle speed sensor signal is displayed.

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

The throttle position sensor signal volt-
age is displayed.

START SIGNAL

Indicates [ON/OFF] condition from the

e After starting the engine, [OFF] is dis-

[ON/OFF] starter signal. played regardless of the starter signal.
CLSD THL/POSI Indicates [ON/OFF] condition from the
[ON/OFF] throttle position sensor signal.
AIR COND SIG Indicates [ON/OFF] condition of the air
[ON/OFF] conditioner switch as determined by the
air conditioner signal.
P/N POSI SW Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

O 0000000 O OO 00

[ON/OFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signal is indi-
cated.

INJ PULSE [msec]

Indicates the actual fuel injection pulse
width compensated by ECM according to
the input signals.

e When the engine is stopped, a certain
computed value is indicated.

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.

e When the engine is stopped, a certain
value is indicated.

IACV-AAC/V [%]

OO0 0O000O0O O O O OO0

Indicates the idle air control valve (AAC
valve) control value computed by ECM
according to the input signals.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

AIF ALPHA [%]

cated.

e The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-

e When the engine is stopped, a certain
value is indicated.

e This data also includes the data for the
air-fuel ratio learning control.

AIR COND RLY

The air conditioner relay control condition

OO0

[ON/OFF] (determined by ECM according to the
input signal) is indicated.
FUEL PUMP RLY e Indicates the fuel pump relay control con-
[ON/OFF] dition determined by ECM according to
the input signals.
VOLTAGE e Voltage measured by the voltage probe.
(V]
PULSE e Pulse width, frequency or duty cycle e Only “#" is displayed if item is unable to

[msec] or [Hz] or [%]

measured by the pulse probe.

be measured.

e Figures with “#"s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

Engine: Return to the original trouble
condition

Change the amount of fuel injection
using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Fuel injectors
Heated oxygen sensor

IACV-AACIV
OPENING °

Engine: After warming up, idle the
engine.

Change the IACV-AAC valve opening
percent using CONSULT.

Engine speed changes according to the
opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP °

Engine: Return to the original trouble
condition

Change the engine coolant
temperature using CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Harness and connector
Engine coolant temperature sensor
Fuel injectors

IGNITION TIMING .

Engine: Return to the original trouble
condition

Timing light: Set

Retard the ignition timing using
CONSULT.

If trouble symptom disappears, see
CHECK ITEM.

Adjust ignition timing (by moving
camshaft position sensor)

POWER BALANCE

Engine: After warming up, idle the
engine.

A/C switch “OFF”

Shift lever “N”

Cut off each injector signal one at a
time using CONSULT.

Engine runs rough or dies.

Harness and connector
Compression

Injectors

Ignition coil with power transistor
Spark plugs

FUEL PUMP RELAY |°®

Ignition switch: ON (Engine stopped)
Turn the fuel pump relay “ON” and
“OFF” using CONSULT and listen to
operating sound.

Fuel pump relay makes the operating
sound.

Harness and connector
Fuel pump relay

SELF-LEARNING °
CONT

In this test, the coefficient of self- learning control mixture ratio returns to the original coefficient by touching “CLEAR” on the

screen.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MODE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON
SELF-DIAG (Engine stopped) S
RESULTS e Displays the results of on board Objective system
diagnostic system.
e Ignition switch: ON e Harness and connector
(Engine stopped) Throttle valve: OFF e Throttle position sensor (Closed
e Throttle position sensor circuit is | opened throttle position)
CLOSED THROTTLE tested when throttle is opened and e Throttle position sensor (Closed
POSI closed fully. (“IDLE POSITION" is throttle position) adjustment
the test item name for the vehicles | Throttle valve: oN e Throttle linkage
in which idle is selected by throttle | closed e Verify operation in DATA
position sensor.) MONITOR mode.
e Harness and connector
e Ignition switch: ON Range (Throttle e Throttle position sensor
Engi Throttl iti
THROTTLE POSI (Engine stopped) o valve fully opened | More than ° .rotte position sensor
e Throttle position sensor circuit is adjustment
SEN CKT . — Throttle valve | 3.0V .
tested when throttle is opened and fully closed) e Throttle linkage
closed fully. Y e Verify operation in DATA
MONITOR mode.
e Ignition switch: ON Out of N/P
. H d t
PARK/NEUT POSI (Engine stopped) positions OFF ° P;r}:e;:itig connector
SW CKT e PNP switch circuit is tested when ° Link di
shift lever is manipulated. In N/P positions | ON o Linkage adjustment

FUEL PUMP
CIRCUIT

e Ignition switch: ON
(Engine stopped)

e Fuel pump circuit is tested by
checking the pulsation in fuel
pressure when fuel tube is
pinched.

the fuel feed hose.

There is pressure pulsation on

e Harness and connector
e Fuel pump

e Fuel pump relay

e Fuel filter clogging

e Fuel level

START SIGNAL
CIRCUIT

Ignition switch: ON — START
Start signal circuit is tested when
engine is started by operating the
starter. Battery voltage and water
temperature before cranking, and
average battery voltage, mass air
flow sensor output voltage and
cranking speed during cranking
are displayed.

Start signal: OFF — ON

e Harness and connector
e Ignition switch
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PWI/ST SIGNAL
CIRCUIT

e Ignition switch: ON
(Engine running)

e Power steering oil pressure switch
circuit is tested when steering
wheel is rotated fully and then set
to a straight line running position.

Locked position ON

Neutral position OFF

e Harness and connector
e Power steering oil pressure switch
e Power steering oil pump

VEHICLE SPEED
SEN CKT

Vehicle speed sensor circuit is
tested when vehicle is running at
a speed of 10 km/h (6 MPH) or
higher.

Vehicle speed sensor input
signal is greater than 4 km/h
(2 MPH)

e Harness and connector
e Vehicle speed sensor
e Speedometer

IGN TIMING ADJ

After warming up, idle the engine.
Ignition timing is checked by read-
ing ignition timing with a timing
light and checking whether it
agrees with specifications.

The timing light indicates the
same value on the screen.

e Adjust ignition timing (by moving
camshaft position sensor or dis-
tributor)

e Camshaft position sensor drive
mechanism

MIXTURE RATIO
TEST

Air-fuel ratio feedback circuit
(injection system, ignition system,
vacuum system, etc.) is tested by
examining the heated oxygen sen-
sor output at 2,000 rpm under
non-loaded state.

Heated oxygen sensor
COUNT: More than 5 times
during 10 seconds

e INJECTION SYS (Injector, fuel
pressure regulator, harness or
connector)

o IGNITION SYS (Spark plug, igni-
tion coil, power transistor harness
or connector)

e VACUUM SYS (Intake air leaks)

e Heated oxygen sensor circuit

e Heated oxygen sensor operation

e Fuel pressure high or low

e Mass air flow sensor

POWER BALANCE

After warming up, idle the engine.
Injector operation of each cylinder
is stopped one after another, and
resultant change in engine rotation
is examined to evaluate combus-
tion of each cylinder. (This is only
displayed for models where a
sequential multiport fuel injection
system is used.)

Difference in engine speed is
greater than 25 rpm before
and after cutting off the injec-
tor of each cylinder.

e Injector circuit (Injector, harness or
connector)

e Ignition circuit (Spark plug, ignition
coil, power transistor harness or
connector)

e Compression

e Valve timing

IACV-AACIV
SYSTEM

After warming up, idle the engine.
IACV-AAC valve system is tested
by detecting change in engine
speed when IACV-AAC valve
opening is changed to 0%, 20%
and 80%.

Difference in engine speed is
greater than 150 rpm between
when valve opening is at 80%
and at 20%.

e Harness and connector

o IACV-AAC valve

e Air passage restriction between air
inlet and IACV-AAC valve

e IAS (ldle adjusting screw) adjust-
ment
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CONSULT (Contd)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
mode.
1. “AUTO TRIG” (Automatic trigger):

e The malfunction will be identified on the CONSULT screen in real time.

In other words, malfunction item will be displayed at the moment the malfunction is detected by ECM.
DATA MONITOR can be performed continuously until a malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. “MANU TRIG” (Manual trigger):

e Malfunction item will not be displayed automatically on CONSULT screen even though a malfunction
is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. “AUTO TRIG”

e While trying to detect the DTC by performing the “DTC CONFIRMATION PROCEDURE”", be sure to
select to “DATA MONITOR (AUTO TRIG)” mode. You can confirm the malfunction at the moment it is
detected.

e While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the “DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found
the malfunction item will be displayed. (Refer to Gl sectior, “Incident Simulation Tests” in “HOW TO
PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT".)

2. “MANU TRIG"

e If the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU
TRIG". By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized for
further diagnosis, such as a comparison with the value for the normal operating condition.

[l seect monmor mem | [ [y seT Recompinaconp | [ 1 seT RecompiNG conD |

ECM INPUT SIGNALS avto TRiG | RE BRG] vanu TRIG
MAIN SIGNALS IEEES [ one Tive | wiospeep | EENERDE

SELECTION FROM MENU

I |
I | | |
I | | | |
I . | |
I | | |

I |

seTTNG || START

“SETTING” “AUTO TRIG” “MANU TRIG”
A malfunction can be A malfunction can not be
displayed on “DATA displayed on “DATA
MONITOR?” screen MONITOR” screen
automatically if detected. automatically even if
detected.

SEF529Q
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TROUBLE DIAGNOSIS — Introduction

Sensors

Actuators

MEF036D

SEF233G

SEF234G

KEY POINTS
WHAT ... Vehicle & engine m
WHEN ... Date, Frequencies
WHERE..... Road conditions
HOW ... Operating condition

Weather conditions,
Symptoms

odel

S,

SEF907L

Introduction

The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, etc. The ECM
accepts input signals from sensors and instantly drives actuators.
It is essential that both input and output signals are proper and
stable. At the same time, it is important that there are no problems
such as vacuum leaks, fouled spark plugs, or other problems with
the engine.

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
replacement of good parts.

A visual check only may not find the cause of the problems. A road
test with CONSULT or a circuit tester connected should be per-
formed. Follow the “Work Flow” on .

Before undertaking actual checks, take just a few minutes to talk
with a customer who approaches with a driveability complaint. The
customer can supply good information about such problems, espe-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like the
example on next page should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle.

Diagnostic Worksheet

There are many operating conditions that lead to the malfunctions
of engine components. A good knowledge of such conditions can
make troubleshooting faster and more accurate.

In general, each customer may feel differently about a given prob-
lem. It is important to fully understand the symptoms or conditions
for a customer complaint.

Utilize a diagnostic worksheet like the one on next page in order to
organize all the information for troubleshooting.

EC-60



TROUBLE DIAGNOSIS — Introduction

WORKSHEET SAMPLE

Diagnostic Worksheet (Cont'd)

Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Fuel and fuel filler ca O Vehicle ran out of fuel causing misfire.
P [ Fuel filler cap was left off or incorrectly screwed on.
O Impossible to start O No combustion O Partial combustion
O] Startabil O Partial combustion affected by throttle position
ty O Partial combustion NOT affected by throttle position
[0 Possible but hard to start [ Others [ ]
O 1dlin O No fast idle O Unstable O High idle O Low idle
9 O Others [ ]
Symptoms
O Stumble O Surge 0 Knock O Lack of power
O Driveability O Intake backfire O Exhaust backfire
[ Others [ ]
[ At the time of start 0 While idling
O Engine stall O While accelerating O While decelerating
O Just after stopping O While loading
Incident occurrence O Just after delivery O Recently
O In the morning O At night O In the daytime
Frequency O All the time O Under certain conditions [0 Sometimes
Weather conditions O Not affected
Weather O Fine O Raining O Snowing O Others [ ]
Temperature O Hot 0O Warm O Cool O Cold O Humid °F
O Cold O During warm-up 0 After warm-up
Engine conditions Engine speed L 1 | , l 1 | | |
0 2,000 4,000 6,000 8,000 rpm
Road conditions O In town O In suburbs O Highway O Off road (up/down)
O Not affected
O At starting O While idling O At racing
0 While accelerating 0 While cruising
Driving conditions [0 While decelerating O While turning (RH/LH)
Vehicle speed | IS NN NN N SO N SR T S N S |
10 20 30 40 50 60 MPH
Malfunction indicator lamp O Turned on O Not turned on
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TROUBLE DIAGNOSIS — Work Flow

Work Flow
CHECK IN
CHECK INCIDENT CONDITIONS. e STEP |
Listen to customer complaints. (Get symptoms.)
CHECK DTC.
Check and print out (write down) Diagnostic Trouble Code (DTC). Then clear.  [rrrrrrrrmsmsmssssssseseeeee STEP Il
If DTC is not available even if MIL lights up, check ECM fail-safe. (Refer to @.)
Also check related service bulletins for information.
Symptoms collected No symptoms, except MIL
lights up, or
DTC exists at STEP II.
Verify the symptom by driving in the condition the cus- *1
tomer deSCI’IbEd ............................................................................................ STEP I”
Normal Code Malfunction Code
(at STEP 1I) (at STEP 11)
Y Y -
INCIDENT INFORMATION e i STEP IV
Verify the DTC by performing the “DTC CONFIRMATION PROCEDURE".
.| Choose the appropriate action. T STEP V
Malfunction Code (at STEP Il or IV) J,Normal Code (at both STEP Il and V)
BASIC INSPECTION
:‘SYMPTOM BASIS (at STEP | or IlI)
Perform inspections accord-
ing to Symptom Matrix
Chart.
v v
TROUBLE DIAGNOSIS FOR DTC XX. STEP VI
REPAIR/REPLACE
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTIONand | S
DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). TEP VI
Then, erase the unnecessary (already fixed) DTCs in ECM.
¢OK
CHECK OUT

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT” in

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE
DIAGNOSIS FOR POWER SUPPLY, EC-84)
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TROUBLE DIAGNOSIS — Work Flow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET", EC-60.

STEP Il

Before confirming the concern, check and write down (print out using CONSULT) the Diagnostic Trouble Code
(DTC), then erase the code. (Refer to EC-46.) The DTC can be used when duplicating the incident at STEP Il &
V.

Study the relationship between the cause, specified by DTC, and the symptom described by the customer. (The
“Symptom Matrix Chart” will be useful. See page EC-71.)

Also check related service bulletins for information.

STEP llI

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET” is useful to verify the incident. Connect CONSULT to the vehicle in DATA
MONITOR (AUTO TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to m.)

If the malfunction code is detected, skip STEP IV and perform STEP V.

STEP IV

Try to detect the Diagnostic Trouble Code by driving in (or performing) the “DTC CONFIRMATION PROCEDURE".
Check and read the DTC by using CONSULT.

During the DTC verification, be sure to connect CONSULT to the vehicle in DATA MONITOR (AUTO TRIG) mode
and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to m.)

In case the “DTC CONFIRMATION PROCEDURE” is not available, perform the “OVERALL FUNCTION CHECK”
instead. The DTC cannot be displayed by this check, however, this simplified “check” is an effective alternative.
The “NG” result of the “OVERALL FUNCTION CHECK” is the same as the DTC detection.

STEP V

Take the appropriate action based on the results of STEP | through IV.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC XX.

If the normal code is indicated, proceed to the BASIC INSPECTION on next page. Then perform inspections
according to the Symptom Matrix Chart. (Refer to EC-71.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect

the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.

Gently shake the related connectors, components or wiring harness with CONSULT set in “DATA MONITOR

(AUTO TRIG)” mode.

Check the voltage of the related ECM terminals or monitor the output data from the related sensors with CON-

SULT. Refer to @, Ec-71.

The “DIAGNOSTIC PROCEDURE” in EC section contains a description based on open circuit inspection. A short

circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
(“HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection”).

Repair or replace the malfunction parts.

STEP VI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s initial complaint.

Perform the “DTC CONFIRMATION PROCEDURE” and confirm the normal code (Diagnostic trouble code No. 55)
is detected. If the incident is still detected in the final check, perform STEP VI by using a different method from the
previous one.

Before returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) DTC in ECM. (Refer

to EC-46.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical

loads applied;
e Headlamp switch is OFF,
Air conditioner switch is OFF,

[ ]
e Rear window defogger switch is OFF,
[ J

Steering wheel is in the straight-ahead position, etc.

BEFORE STARTING

1. Check service records for any recent
repairs that may indicate a related
problem, or the current need for sched-
uled maintenance.

2. Open engine hood and check the fol-
lowing:

e Harness connectors for improper con-
nections

e Vacuum hoses for splits, kinks, or
improper connections

e Wiring for improper connections,
pinches, or cuts

E ,

ﬁ
=
SEF142|
B
£
SEF146U
B ® A
Clearance
—.—Fl cam

e

Throttle drum

SEF410X

CHECK FI CAM.

Warm up engine to normal operating tem-
perature and make sure there is clearance
between FI cam and roller (pin).

NG

Check FI cam. Refer to

OK

:

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT” to the data link con-
nector for CONSULT and select “ENGINE”
from the menu. Refer to

/ Fuel pump fuse
Data link

connector
for CONSULT

D) ,

Perform the diagnostic test mode Il (Self-

diagnostic results).

NG

Y

Go to corresponding
“TROUBLE DIAGNOSIS”.

® |
S~ N
/1N

P
<«
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont'd)

®

)

1. Select “IGNITION TIMING ADJ”
in WORK SUPPORT mode.

2. Touch “START".
Stop engine and disconnect
throttle position sensor harness

® "
connector.

2. Start engine.

Timing
tight

».

=i

SEF284G.

:

Rev engine (2,000 - 3,000 rpm) 2 or 3
times under no-load and run engine at idle
speed.

CHECK BASE IDLE SPEED.
When disconnecting throttle position sen-
sor harness connector, does engine run at

Y

650+50 rpm?
OK lOK

go to II
,

For M/T models,

,
Check ignition timing with a timing light. »| Adjust ignition timing by
turning camshaft position
20°+2° BTDC sensor.
OK
,
NG

Adjust base idle speed by
turning idle speed adjust-
ing screw.

DISCONNECT

Throttle position
switch connector

[Q]

SEF436Q

CHECK CLOSED THROTTLE POSITION

SWITCH IDLE POSITION. (A/T models)

e Warm engine up to normal operating
temperature.

e Check FI cam. Refer to procedure

e Always check ignition timing and
base idle before performing the fol-
lowings.

1. Disconnect throttle position sensor har-
ness connector and closed throttle
position switch harness connector.

2. Rev engine (2,000 to 3,000 rpm) 2 or 3
times under no-load and then run
engine at idle speed.

3. Check continuity between closed
throttle position switch connector termi-
nals ® and ® under following condi-
tions.

e Raise engine speed to 2,000 rpm.
e Lower engine speed as gradually as
possible.

Engine speed at the point closed

throttle position “OFF” (No continuity)

- “ON” (Continuity exists.):

700450 rpm (“P” or “N” position)

NG

Y

lOK

EC-65

ADJUST TPS IDLE POSI-
TION.

1. Adjust continuity signal
by rotating throttle posi-
tion sensor body as fol-
low.

2. Check continuity

between closed throttle

position switch connec-

tor terminals ® and ®
under following condi-
tions.

e Raise engine speed
to 2,000 rpm.

e Lower engine speed
as gradually as pos-
sible.

Engine speed at the
point closed throttle
position “OFF” (No con-
tinuity) - “ON” (Conti-
nuity exists.):

700450 rpm (“P” or “N”
position)

MA

EM

LG

FEE

CL

T

AT
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PD
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RA
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ST
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TROUBLE DIAGNOSIS — Basic Inspection
Basic Inspection (Cont'd)

o

Reconnect throttle position sensor har-
ness connector and closed throttle posi- RESET IDLE POSITION
) tion switch harness connector. MEMORY.
H @ 1. Disconnect throttle posi-
tion sensor harness
connector.

2. Warm up engine to nor-
mal operating tempera-
ture.

SEF864V

3. Select “CLSD
THL/POSI” in
“DATA MONI-

* %% ADJMONITOR 3 * % TOR” mode

(Manual trigger)

THRTL POS SEN 0.52v with CONSULT,

========== MONITOR =z==z======= then stop

engine.
CMPS<RPM (POS) Orpm 4. Reconnect throttle posi-
tion sensor harness
connector.
5. Start engine and wait

SEF852V for a few seconds.

B THRTL POS SEN ADJE [

6. Turn ignition switch

ll CONNECT “OFF” and wait at least
W Cf(g\ H 5 seconds.

iy 7. Repeat steps 5.
[ Ecm lo[connecTor]| and 6. until

“CLSD THL/
POSI” in “DATA
MONITOR”

34
mode with CON-
= L EN

= Repeat steps 5.
and 6. 10 times.

SEF415X
o )
CHECK THROTTLE POSITION SENSOR | NG| Adjust output voltage to
IDLE POSITION. (M/T models) 0.5V by rotating throttle
1. Stop engine and then turn ignition position sensor body.
switch “ON”".

2. Perform “THRTL POS SEN
ADJ” in “WORK SUPPORT”
mode.

3. Check output voltage of throttle
position sensor.

Voltage: 0.35 - 0.65V
OR
@ 2. Reconnect throttle position sen-
sor harness connector.

3. Check voltage between ECM
terminal G) and ground with
voltmeter.

Voltage: 0.35 - 0.65V

¢0K
®

<
<
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TROUBLE DIAGNOSIS — Basic Inspection

!
=

SEF864V

Basic Inspection (Cont'd)
®

I

RESET IDLE POSITION

MEMORY.

1. Disconnect throttle posi-
tion sensor sub-harness
connector.

2. Warm up engine to nor-
mal operating tempera-

ture.
3. Select “CLSD
THL/POSI” in
“DATA MONI-
TOR” mode

(Manual trigger)
with CONSULT,
then stop
engine.

4. Reconnect throttle posi-
tion sensor sub-harness
connector.

5. Start engine and wait
for a few seconds.

6. Turn ignition switch
“OFF” and wait at least
5 seconds.

7. 2 Repeat steps 5.

and 6. until

“CLSD THL/

POSI” in “DATA

MONITOR”

mode with CON-

SULT changes

to “ON".

Repeat steps 5.

and 6. 10 times.

®

y

Rev engine (2,000 to 3,000 rpm) 2 or 3
times under no-load and run engine at idle

speed.
I

CHECK TARGET IDLE SPEED.
Read the engine idle speed in
“DATA MONITOR” mode with

NG

CONSULT.
700£50 rpm
OR
@ Check idle speed.
700£50 rpm
OK OK

With Without
three three way
way catalyst
catalyst v

® ®

EC-67

Adjust idle speed. Refer to
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TROUBLE DIAGNOSIS — Basic Inspection

Data link connector for CONSULT
(connect CHK and IGN terminals
with a suitable harness.)

/)
)

Data link
connector
for CONSULT

o)

CHK
SEF413X
L
. v MONITOR s NO FAIL |:|
CMPSeRPM (POS)  2000rpm
M/R F/C MNT RICH
| RECORD |
SEF052U
|
\ /
SAT652)

Basic Inspection (Cont'd)

With three way
catalyst

Set the diagnostic test mode Il (Oxygen

sensor monitor).

Run engine at about 2,000 rpm for about
2 minutes under no-load.

,

Check oxygen sensor signal.
1. See “M/R F/C MNT” in “DATA
MONITOR” mode.

2. Maintaining engine at 2,000
rpm under no-load (engine is
warmed up to normal operating
temperature), check that the
monitor fluctuates between
“LEAN” and “RICH” more than
5 times during 10 seconds.

1 cycle: RICH - LEAN -
RICH

2 cycles: RICH - LEAN -
RICH - LEAN -
RICH
OR

NG

Check oxygen sensor and

Y

Make sure that malfunction indica-
tor lamp goes on and off more
than 5 times during 10 seconds at
2,000 rpm.

®

OK
Without

the circuit.
Refer to

OK

<

three way
catalyst

Check “CO"%.

NG

Connect oxygen sensor

\ 4

Idle CO: Less than 2.0%
(Without three way catalyst)
Less than 0.1%
(With three way catalyst)

OK

EC-68

harness connector to oxy-
gen sensor (Models with
three way catalyst only).

y

Check fuel pressure regu-
lator. Refer to

:

Check mass air flow sen-
sor and its circuit. Refer to

.

Check injector and its cir-
cuit. Refer to
Clean or replace if neces-

sary.
v

)




TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont'd)

P T @l

Check engine coolant tem-

perature sensor and its A
circuit. Refer to
y EM

Check ECM function* by
substituting another known
good ECM. LG

*. ECM may be the cause of m

a problem, but this is rarely

v the case. e
After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.
Erase the stored memory in ECM. CL
Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION” (EC-486).
OK T
y
INSPECTION END
AT
TF
PD
FA
RA
BR
ST
RS
BT
HA
EL
IDX
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following malfunctions are detected due to the open or short cir-

cuit.

When the ECM enters the ECM fail-safe mode listed in the last column below, the MIL illuminates.

DTC No. Dﬁfrztsed Engine operating condition in fail-safe mode
Mass air
12 flow sensor | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
circuit
13 Engine cool- | Engine coolant temperature will be determined by ECM based on the time after turning ignition switch
ant tempera- | “ON” or “START".
ture sensor | CONSULT displays the engine coolant temperature decided by ECM.
circuit
- Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is turned ON or START 40°C (104°F)
More than 4 minutes after ignition START 80°C (176°F)
40 - 80°C (104 - 176°F)
Except as shown above (Depends on the time)
43 Throttle Throttle position will be determined based on the amount of mass air flow and the engine speed.
position sen- | Therefore, acceleration will be poor.
sor circuit
Driving condition
When engine is idling Normal
When accelerating Poor acceleration
Unable to ECM ECM fail-safe activating condition
access Diag- The computing function of the ECM was judged to be malfunctioning.
nostic Test When the fail-safe system activates, i.e. if the ECM detects a malfunction condition in the CPU of
Mode I ECM, the MALFUNCTION INDICATOR LAMP on the instrument panel lights to warn the driver.

However, it is not possible to access ECM and DTC cannot be confirmed.

Engine control with ECM fail-safe

When the fail-safe system is operating, fuel injection, ignition timing, fuel pump operation and IACV-
AAC valve operation are controlled under certain limitations.

ECM fail-safe operation

Engine speed Engine speed will not rise more than 3,000 rpm.

Fuel injection Simultaneous multiport fuel injection system

Ignition timing Ignition timing is fixed at the preset value.

Fuel pump relay is “ON” when engine is running and “OFF” when engine

Fuel pump stalls.

IACV-AAC valve Full open

Replace ECM, if ECM fail-safe condition is confirmed.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart

SYMPTOM
5
z
~ 5 I VA
< = =
I < @ -
o = o z w
o o u 2ld|=|0
X o T < Elo|lx
a oY c|lEl1Q< EM
= Elo| O w | w s = | T
< | =2 g 4| o o | O
ad | E al|sS|2|=
<| |Z|&|x o 21323
0 ) CZ) 8 = OlF18 21a Reference page
] Zz Fla |l 2| E xlo ol Z L@
x olulz|alz|z|E|E|l|lo|2
= x)o % S35 |<|w| g V]
1Ll 2( = ZIT|E|R 2215 9): z
S1218|0 OQlm| g |w LICIHG|n|O
L |Z|10]0 |2 Cly |2 w|w ha1
0| = a5 2| o = [a) o
hlolz o|o|® 21> 0| <
©) El|u| 2| Z|5|1Cul|lm|alzlo
Z2|lwlk &) b 0|9
£z | x Ol2 T |pls(Zz||ln|ld|lC|O
ol£lE|l|x| |9z |x|w|Ww|F|lx|x
Tielals12|e|3|2|8]8(8(8|%|5|%
T|g|z|6|S|T|z|C|o|O|d|0|a|o]|D FE
Warranty Symptom Code AA [AB |AC |AD | AE | AF |[AG [AH [ AJ |AK | AL |AM |HA | 1P | 1X
Fuel Fuel pump circuit e|le e |[ODle e | O @) @) EC-165
Fuel pressure regulator system oo |0 |[O|e|O|e|e|O ° EC-37 CL
£ - —
g Injector circuit e|e |0 |[Ofe oo ° EC-159
> Evaporative emission system OlOIO|IO|e|O|O|OIO O EC-34
S | Air Positive crankcase ventilation system Ololo|lO|le|O|O|O]0O OO0 EC-36 MT
§ Incorrect idle speed adjustment OO Ol0|0|0O O Ec-a0
© IACV-AAC valve circuit oo |0 (O|e (e e |0]|e O O EC-146
=) IACV-FICD solenoid valve circuit olololololo|lolo]lO O EC-173 AT
o |lgnition Incorrect ignition timing adjustment O|lO|e|e| e o |0 ° Ec-ad
@ Ignition circuit oo o0 e o |0 ° Ec-110
@
Main power supply and ground circuit e|le |0 (OO OO OO O Ec-84 TE
Air conditioner circuit olololololo|lolo]lO O O HA section
ECM Camshaft position sensor circuit oo o0 |e OO O EC-92
Mass air flow sensor circuit oo 0|00 e | O O Ec-99 BD
£ Heated oxygen sensor circuit e e |(O|e e | O ° EC-136, 141
% Engine coolant temperature sensorcircuit | @ | @ (@ |O| o | o | ® |O|O ° Ec-106
@ Throttle position sensor circuit o |0 o oo 0o ° EcC.12¢ EA
= Incorrect throttle position sensor adjust- e | O O|le|O|O]| e O Ec-64
§ ment
© Vehicle speed sensor circuit OO O O Ec-131 RA
o ECM OlO0|0|0]|0|0O o100 EC-70
w Start signal circuit O Ec-163
Park/Neutral position switch circuit O O O O EC-151 BR
Power steering oil pressure switch circuit O OO EC-169
® ; High Possibility Item (continued on next page)

QO; Low Possibility Item

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM
T
S Q
— o) T
T g W
- [ o m
8 O L_',J E % = | QO
x o o < = o ©
o) 21z|09 wlE|e|E|g
b 2|99 Jla|2la|0O
SYSTEM < Tk |a AR
— Engine mechanical & other 0 o) g 8 w Q OfF g 2|0 Reference page
w FI O I e = z|H|C|5|5
o olw|lz|elz|Z2|g|ler|=]|0O|=2
E clalf|Z|5|9|85|%|m Q
a2 S| T|E|R 2|2 =2 z
o O|2 | Y|l N w e |e
n|g|Z2|0 g2 & |l |lw| w2 x
n|9|z wialz|lol<|2]2 Q| <
) el lw ]| >SI2|ld|la|a|z|O|x
S| Z|E|lz|xlTlo|lzlS|l|luw|lw|d|a|lx
Zlela|s|2|8|3|2|8|5|8|9 k|58
T|G|z|s|S|T|z|o|n|o|d|B|a|B]|0
Warranty Symptom Code AA | AB|AC|AD | AE | AF |AG|AH| AJ |AK| AL |[AM |HA | 1P | 1X
Fuel Fuel tank L)
Fuel piping e e (OO | e OO0 O
Vapor lock O
Valve deposit O|lO[O]|O|O O10 @)
Poor fuel (Heavy weight gasoline, Low .
octane) OlO0|010]|0O OO0 O
Air Air duct OO O 0|0 O
Air cleaner Ol e ° e | O O
Air leakage from air duct
(Mass air flow sensor — throttle body) Ol0|0|0|0 0|00 O
Throttle body, Throttle wire Ole]| e Ole|e|O|O O EE sectior]
Air leakage from intake manifold/
Collector/Gasket O|®]|O0|O|O * 0|0 ° B
Cranking Battery 0|00 O |10 o o @)
Alternator circuit OO0 O OO O O O | El_section
Starter circuit [}
Flywheel [J —
Engine Cylinder head e | O|e|O|O e | O O
Cylinder head gasket O|lO0[O]O|0O e | O e OO
Cylinder block O|O|O|O| e OO0 o0
Piston O|O[O[O]O Ol e Ole
Piston ring O|O|O[O | e ® | O Ole
Connecting rod e  O|0O[O]0O |10 @)
Bearing e | e |Ofe | O Ol e @)
Crankshaft O|O[O[O]O 10 @)
Valve Timing chain e O|e|O|e 10 @)
mechanism | Camshaft e | O|O|O|0O Ol0O O
Intake valve Ole|e OO e | O O10
Exhaust valve e | O|e|O|e e | O Ole -
Exhaust Exhaust manifold/Tube/Muffler/Gasket O|le|e|e | e e | O [J
Three way catalyst O|le|[O[O]| e OO0 @)
Lubrication [ Oil pan/Qil strainer/Oil pump/Oil filter/Oll
gallery e O|O|e|o OAN®; Ole
Oil level (Low)/Filthy oil O|0|0]|0]|0O Ol0 ol10
Cooling Radiator/Hose/Radiator filler cap OlO0O10|10|0O OO0 e O
Thermostat OlO|O|O|O|O|®|O[O]|®]|O o
Water pump e | O|0O|O|0O OO0 e O
Water gallery |00 |0|0O o110 o110
Cooling fan O|O|O|OC|e|O|e|O[O]|®]|O @)
Coolant level (low)/Contaminated coolant | QO | O[O | O | O O|0O O|0O

® ; High Possibility Iltem
QO; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

e Specification data are reference values.
e Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations.

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification  [E]y]
data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data cal-
culated by the ECM according to the signals input from the camshaft position sensor and other ignition timing related

sSensors.

e If the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air

flow sensor, first check to see if the fuel pump control circuit is normal.

MA

LG

MONITOR ITEM CONDITION SPECIFICATION
e Tachometer: Connect Almost the same speed as the CON-
CMPSIRPM (POS) e Run engine and compare tachometer indication with the CONSULT value. SULT value.
° /E.”gi”eﬁner ""a"_':";? }‘gFF" Idle 0.9- 1.8V FE
MAS AIR/EL SE e Air conditioner switch: *C
e Shift lever: Neutral position 2500 18-23V
e No-load ' rpm e e @L
COOLAN TEMP/S e Engine: After warming up More than 70°C (158°F)
02 SEN 0-0.3V<« 06-1.0vV MT
e Engine: After warming up Maintaining engine speed at 2,000 rpm LEAN < RICH
M/R F/IC MNTR Changes more than 5 times
during 10 seconds. AT
. s . Almost the same speed as
VHCL SPEED SE e Turn drive wheels and compare speedometer indication with the CONSULT value the CONSULT value
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V TF
iti itch: Throttle valve: fully closed 0.35 - 0.65V
THRTL POS SEN ° Ignltlpn switch: ON
(Engine stopped) Throttle valve: fully opened Approx. 4.0V
START SIGNAL e Ignition switch: ON — START — ON OFF — ON — OFF P@
iti itch: Throttle valve: Idle position ON
CLSD THL/POSI ° Ignltlf)n switch: ON
(Engine stopped) Throttle valve: Slightly open OFF EA
@ dle th Air conditioner switch: “OFF” OFF
e Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: “ON” ON
(Compressor operates.) RA
Shift lever: Neutral position ON
P/N POSI SW e Ignition switch: ON
Except above OFF R
) ) ) Steering wheel in neutral position OFE
PW/ST SIGNAL e Engine: After warming up, idle the (forward direction)
engine
The steering wheel is turned ON Sil§
e Ignition switch: ON Below 23°C (73°F) OFF
AMB TEMP SW e Compare ambient temperature with
the following. Above 23°C (73°F) ON RS
BT
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 25 - 3.3 msec
INJ PULSE ° A|r.cond|t|oner switch: .QFF
e Shift lever: Neutral position
o No-load 2,000 rpm 2.4 - 3.2 msec.
Idle 20° BTDC
IGN TIMING ditto
2,000 rpm More than 18° BTDC
Idle Approx. 30%
IACV-AACIV ditto
2,000 rpm —
A/F ALPHA e Engine: After warming up Maintaining engine speed at 2,000 rpm | 75 - 125%
AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON
e Ignition switch is turned to ON (Operates for 5 seconds)
e Engine running and cranking ON
FUEL PUMP RLY e When engine is stopped (Stops in 1 second)
Except as shown above OFF
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor

Mode @l
The following are the major sensor reference graphs in “DATA MONITOR” mode.
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.) MA

THRTL POS SEN, CLSD THL/POSI

Below is the data for “THRTL POS SEN” and “CLSD THL/POSI” when depressing the accelerator pedal with El
the ignition switch “ON”.

The signal of “THRTL POS SEN” should rise gradually without any intermittent drop or rise after “CLSD THL/
POSI” is changed from “ON” to “OFF".

CLSD THL/POSI -00"02 THRTL POS SEN -00"09
10:22 +02"69 10:22 x0.1V +02"69
OFF ON 0 13 26 38 51
| | | | | i
Full { > : 4
Release ’
........ FE
Full GL
Depress
ser7sat| (VT
CMPSIRPM (POS), MAS AIR/FL SE, THRTL POS SEN, O2 SEN, INJ PULSE
Below is the data for “CMPSIRPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “O2 SEN” and “INJ PULSE” AT
when revving engine quickly up to 4,800 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary. TE
WM <t -
owvo
o
23 PD
0 —
= -
£ * “CMPS*RPM (POS)” should increase gradually EA
=, . -
588 while depressing the accelerator pedal and
8 = | should decrease gradually after releasing
s ) the pedal without any intermittent drop or rise. RA
o o
3:) T . [ S —
a g
38 3 BR
ST
885 ]
o
?% RS
o0 —f
o
> | .7 BT
& . * “MAS AIR/FL SE” should increase when
> .
o e depressing the accelerator pedal and should
P R e decrease at the moment “THRTL POS SEN” is HA
£ =] closed (accelerator pedal is released).
<
0q
Iy
g0 L EL
SEF598PB
IDX
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode (Cont'd)

-00"06

THRTL POS SEN

-00"06
+04"67

02 SEN
09:25

-00"06
+04"67

INJ PULSE
09:25

+04'67

x0.1V

09:25

X0.01V
128

MSEC
10

51

26 38

13

256

192

64

20

15

F
¢ “THRTL POS SEN” should increase while
depressing the accelerator pedel and should
decrease while releasing it.
A
* “O2 SEN” may increase immediately after

; depressing the accelerator pedel and may
- decrease after releasing the pedal.

* “INJ PULSE” should increase when depressing
the accelerator pedal and should decrease

o ap— when the pedal is released.

SEF259QA
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

PREPARATION Gl
1. ECM is located behind the instrument lower panel.

MA

EM

_/
ECM (ECCS control module)

\/ Ie

SEF071U

2. Remove ECM harness protector. m

/ @/[ FEE

=
CL

ECM harness protector

T

MEF140D

3. Perform all voltage measurements with the connectors con- AT
nected. Extend tester probe as shown to perform tests easily.

TR
[ PD
ZThin wire \ FA
Tester probe MEC486B
RA
ECM HARNESS CONNECTOR TERMINAL LAYOUT
BR

—
N
w
~
©

TO[t[i2[f3[telts] () [23lpeTzs oeloroe o303 Ba[asladl3s
51678 [16]17[18[19]20[21[22| "= [36[37|38]30]40]41]42[4344]45]26]47]48 ST

RS
E HS. BT
SEF416X
HA
EL
DX
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECM ground) with a voltmeter.

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
NO. COLOR 'TEM CONDITION (DC voltage)
BATTERY VOLTAGE
(11 - 14V)
N
|Engine is running.| (Warm-up condition) A0
20
Idle speed 0
1 W/G Injector No. 3 B
2 W/R Injector No. 2 SEF204T
3 W/B Injector No. 4 BATTERY VOLTAGE
5 WiIL Injector No. 1 (11 - 14V)
M
|Engine is running. 40
201!..:
Engine speed is 2,000 rpm. ol... I
SEF205T
4 |Engine is running. |
B/P ECM ground Engine ground
8 Idle speed
|Engine is running. |
10 - 13V
Idle speed
|Engine is running.|
6 GIY IACV-AAC valve
Steering wheel is being turned. 5. 10V
Air conditioner is operating. )
Rear window defogger switch is “ON”.
Lighting switch is “ON".
Power supply — —— = BATTERY VOLTAGE
7 GY/L (Back-up) |Ign|t|on switch “OFF | (11 - 14v)
Power supply for — — BATTERY VOLTAGE
9 W ECM |Ign|t|on switch “ON (11 - 14v)
|Engine is running.|
[Ignition switch “OFF"|
0-1
For a few seconds after turning ignition
ECM relay (Self-
1 L/B v ( switch “OFF”

shutoff)

[Ignition switch “OFF”|

A few seconds passed after turning ignition
switch “OFF”

BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
ITEM CONDITION
NO. COLOR (DC voltage)
Approximately 0.3V
(V)
— - 41
|Eng|ne is running. 5
Idle speed 0
. .20 ms
-' “SEFO058U
12 L Ignition signal -
Approximately 0.7V
(V)
|Engine is running.
Engine speed is 2,000 rpm.
'SEF059U
Igniti itch “ON” .
| gnition switc Approximately 1.5V
Malfunction indi-
13 OR/B — :
cator lamp |Engine is running.| BATTERY VOLTAGE
Idle speed (11 - 14v)
|Ignition switch “ON”
For 5 seconds after turning ignition switch
“ON” Approximately 1V
14 Y Fuel pump relay | [Engine is running. |
|Ignition switch “ON” BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 -14V)
|Ignition switch “OFF"| ov
15 B/L Ignition switch — -
|Ign|t|0n switch “ON” BATTERY VOLTAGE
(11 - 14V)
Engine is running.
16 W Current return | | BATTERY VOLTAGE

Idle speed

(11 - 14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
NO. COLOR 'TEM CONDITION (DC voltage)
Approximately 0.7V
V)
|Engine is running. 150
Idle speed ol
120 M
Tachometer i lSE.FOGOU
18 w (Models with -
tachometer) Approximately 1.6V
VM
[Engine s running. IR
Engine speed is 2,000 rpm. 0
20 ms L]
SEF061U
Approximately 13V
MN——————
Eroine | _ 40} 1.l
| ngine is runnlng.| 20 ol
Idle speed 0
"SEF188T
19 L/R Ignition check -
Approximately 13V
MNr————————"—"—
_ § 400 ... o g
|Engme IS running. 20 [ (G- -l LT
Engine speed is 2,000 rpm. Y
SEF189T
[Engine is running. |
Approximately OV
20 VIR Heated oxygen Engine speed is below 3,000 rpm.
sensor heater |Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,000 rpm. (11 - 14v)
|Engine is running.|
_ - Both air conditioner switch and blower Approximately 1V
23 G/R A'lr conditioner switch are “ON". (Compressor operates.)
relay —— -
|Engine is running. | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V)
|Engine is running.| (Warm-up condition)
0.9 -1.8V
o4 L Mass air flow sen- ldle speed
sor |Engine is running.| (Warm-up condition)
1.8-2.3V

Engine speed is 2,500 rpm.

EC-80



TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
ITEM CONDITION
NO. COLOR (DC voltage)
|Engine is running.|
e Idle speed
e Ambient air temperature is above 23°C ov
(73°F)
e Air conditioner is operating
|Engine is running. |
Ambient air tem- e Idle speed BATTERY VOLTAGE
25 BR/W perature switch e Ambient air temperature is below 23°C (11- 14V)
(73°F)
e Air conditioner is operating
|Engine is running.|
e Idle speed )
e Ambient air temperature is below 23°C Approximately 5V
(73°F)
e Air conditioner is not operating
Throttle position — —
26 G/B Sensor power sup- |Ign|t|on switch "ON Approximately 5V
ply
Engine coolant Approximately O - 4.8V
27 LG/R temperature sen- |Engine is running.| Output voltage varies with
sor engine coolant temperature.
|Ignition switch “ON”
ov
30 IR Park/neutral posi- Park or Neutral position
tion (PNP) switch | [ignition switch “ON”
Approximately 5V
Except the above gear position
Approximately 2.5V
M
10} -
[Engine is running. | (Warm-up condition) 5|
oH .2
Idle speed R
Camshaft position SEF066U
31 W sensor (POS) (1° A ety 2.5V
signal) pproximately 2.
Mr—————
10
|Engine is running.| (Warm-up condition) 5l
. . ol
Engine speed is 2,000 rpm. :
SEF067U
32 GIY |Engine is running. | Approximately 0.1V
Data link connec-
33 GIR Idle speed Approximately 4 - 6V
tor for CONSULT Connect CONSULT and select DATA
44 L MONITOR mode. Approximately OV
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
ITEM CONDITION
NO. COLOR (DC voltage)
|Ignition switch “ON”| (Warm-up condition)
0.35 - 0.65V
a4 G Throttle position Accelerator pedal released
sensor |Ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
|Engine is running.|
35 B ECM ground Engine ground
Idle speed
|Engine is running.| (Warm-up condition)
36 B/G Sensors’ ground 0.001 - 0.02v
Idle speed
Igniti itch “ON” .
| gnition swite Approximately OV
39 R Start signal — -
|Ign|t|on switch “START"| BATTERY VOLTAGE
(11 - 14V)
|Engine is running.|
40 R Heated oxygen _ o _ 0 - Approximately 1.0V
sensor After warming up sufficiently and engine (periodically change)
speed is 2,000 rpm
|Engine is running.|
Lighting switch and rear window defogger | APProximately OV
switch “OFF”.
41 Y Load switch —— -
|Eng|ne is runnlng.|
BATTERY VOLTAGE
Lighting switch or rear window defogger (11 - 14V)
switch is “ON".
Varies from 0 to 5V
|Ignition switch “ON”
Vehicle speed
42 wiL sensor Jack up all wheels and run engine at idle in
1st position.
SEF068U
|Engine is running.|
oV
i i Steering wheel is being turned.
43 SB Power steering oil ¢} g

pressure switch

|Engine is running.|

Steering wheel is not being turned.

Approximately 5V
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TERMINAL WIRE DATA
NO. COLOR 'TEM CONDITION (DC voltage) @l
Approximately 0.4V
M WA
Engine is running. | (Warm-up condition) Bl lpeto et
| | 0 SR A = 1
Idle speed
i
220 mMs s
1 LG
Camshaft position SEF064U
45 OR sensor (REF) -
(180° signal) Approximately 0.4V
V)
10f-- FE
|Engine is running.| (Warm-up condition) 5 1
Engine speed is 2,000 rpm. 0 N L
serossu VT
|Engine is running. |
_ - Both air conditioner switch and blower fan | APProximately OV AT
46 Y Alr.tcohndltloner switch are “ON”. (Compressor operates.)
switc —— :
|Engine is running. | BATTERY VOLTAGE TE
Air conditioner switch is “OFF”". (11 - 14v)
|Engine is running.|
47 w Knock sensor 2.0-3.0V PD
Idle speed
|Engine is running. |
48 B ECM ground Engine ground EA
Idle speed
RA
BR
ST
RS
BT
A
EL
IDX
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
BATTERY VOLTAGE
7 GYI/L Power supply (Back-up) |Ignition switch “OFF"| (11 - 14V) OLTAG
9 w Power supply for ECM |Ignition switch “ON” Z’TT;FS; VOLTAGE
|Engine is running.|
|Ignition switch “OFF"|
0-1Vv
For a few seconds after turning ignition switch
11 L/B ECM relay (Self-shutoff) “OFF”
[Ignition switch “OFF”
BATTERY VOLTAGE
A few seconds passed after turning ignition (11 - 14V)
switch “OFF”
|Ignition switch “OFF"| ov
15 B/L Ignition switch BATTERY VOLTAGE
|Ign|t|on switch “ON (11 - 14v)
Engine is running.
16 w Current return | | BATTERY VOLTAGE

Idle speed

(11 - 14V)

EC-84



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d)
FOR LHD MODELS @l
EC-MAIN-01 -
? Refer to EL—POWER. Bl
% [% g 10A
34
! ' > : M/T models for LG
w/B GY/L . the Middle East
QM : Except MW
IZ/B €TD ® ® ) I - I]I‘lgrt\eg%gble line
II“_EI-] I I = : Non-detectable

We G GY/L GY/L GY/L line for DTC FE

W/B % $[| <5[] 2 @B CL

L LT T G €27
L/B W B/W MT

HEt | |
OFF ~@- B/W =»To EC-IGN/SG

Accﬁ GY/L L/B W AT
B/L GY/L L/B W TE
PD
FA

'_l RA

B/L GY/L L/B W W -
=l [wal [ e el
IGN BATT SSOFF VB VB
SW ECM gT
RS
Refer to last
=F (Foldout pgge) page BT
1]3]5 5]7 €59
6l2]4] W 3[6] BR "’ BR
HA
EL
S pe— |
1[2]3[a][o[to[i 112131415 E| 23p425]e6]27]28/eoB0[31 3233343 v
5[6[7]8] [6/17l18100[2t]22| ! [36[37[38/30/a0]a14ela3laalaslasiarias] | W | M B

HEC655
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-02
m=mm : Detectable line
for DTC
== : Non-detectable
line for DTC
ECM
GND GND GND GND
-C -C -E -E
B B B/P B/P
o o
| |
B B B B{P
o e
1 1

10[11[12[13[14]15 E]asaaimzham 30[31[32[33[34[35 \%
17

18]19[20]21]22 36[37/38]39]40(41]42]43|4445]46[47]48] | W

HEC656
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
FOR RHD MODELS
EC-MAIN-03
<{A>: A/T models
o {M>: M/T models
Refer to EL-POWER.
| 304 ] {oA *1% 2P %110
*2- - - 5K 10A
% (o] ¢ X3 B> 4K D 1A
W/B GY/L - x4 B> 3K D 12A
| %5 (B @), D
B *6- - CAD: -,@r@
I_._I@ o ® ® - ?eteBtT:gble line
or
B YL oL oL N detectan
1
I el 31
s ECM
W/B ? |] |] RELAY
E ?
[ I L
L/B W B/L
ST | IGNITION
SWITCH l |
OFFAC'E ION GY/L L/B W
S 5 o 36
B/L GY/L L/B W
| | | | B/L <To EC-IGN/SG
GY/L L/B W
B/L B 24t -{[10
oL 1 23- 2
2] GY/L L/B W
B/L I
B/L GY/L L/B W W
] [val [ 1 (el
IGN BATT SSOFF VB VB
SW ECM
m_@ Fng?S tg last) page
oldout page
1[3][5]| M20 5[7] €53 [1[2[3[4[56]<__—=I6[7]8][9]i0] €5
6[2]4] w 3[6] BR  [11[12[13]14]15]16[17]18[19[20[21[22[23]24] W @,
™85 €109
1[2[3[cl4[5]6]7] €D “e5 €109
8|ol10]11]12]13[1415[16] W

112]3T4][o]10[14]12]13]14]15 E]

23|24]|25|26|27]28/29(30|31/32|33 14]35

5[6[7]8] [16]17]18]19]20]21[22

[ Z E5D
36[37/38]39]40]41]42]43]44]45]46[47[48] | W H.S.
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)
EC-MAIN-04
mmm : Detectable line
for DTC
== : Non-detectable
line for DTC
ECM
GND GND GND GND
-C -C -E -E
B B B/P B/P
o o

L : o
o e
1 1

| p— |
o[1o[11[12[13[14[15 @ 23[24]25[26[27[28]29[30[31[32[33[34[% iyo)
36]37(38]39]40[41142|43]44]45|46147]48] | W

R|3

16]17]18[19]20]21[22)

HEC658
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

CONNECT (Cont’d)
% E} INSPECTION START cl

[_Ecm__|o]connecTon]
5 , VA

N
Start engine. © CHECK POWER SUP-
Is engine running? PLY-I.

1. Turn ignition switch EM
Yes “ON".
Q @5 ) 2. Check voltage between
,'( .% & = ECM terminal @ and
ground with CONSULT LG
or tester.

Y

SEF417X

\oltage: Battery volt-

E] CONNECT age
W Ej] If NG, check the following.

e Harness connectors

— &), (RHD mod-
[ Ecm |o]connecToR]| els only) EE
= e Harness for open or

short between ECM and
ignition switch
If NG, repair harness or CL

& g .

SEF418X Go to “CHECK GROUND

T

CIRCUIT” on next page.

B , AT

CHECK POWER SUPPLY-II. NG Check the following.

1. Stop engine. e Harness connectors

2. Check voltage between ECM terminal D, (RHD mod- TE
@ and ground with CONSULT or els

tester. , (RHD, A/T

\oltage: Battery voltage models

EDD, (RHD, M/T PD
OK models)

_/
ECM (ECCS control module) e Harness connectors

\ / , (LHD mod- EA)

SEF071U e 10A fuse

Y

e Harness for open or

short between ECM and
CONNECT batte ry R A
HS. e If NG, repair harness or

r—=n connectors.
[ Ecm [o[connEcToRr]| BR
9, 16 4 OK
CHECK POWER SUPPLY-III. » Go to “CHECK GROUND
ﬁ 1. Turn ignition switch “ON” and then turn CIRCUIT” on next page. ST
% “OFF".
’( 2. Check voltage between ECM terminals
R ©®, ® and ground with CONSULT or
@)FF @@ D © 1 tester. RS
= Voltage: Case-1: Battery voltage does
SEF419X After turning ignition switch “OFF”, not exist.
battery voltage will exist for a few Case-2: Battery voltage exists
seconds, then drop to approximately for more than a few BT
oVv. seconds.
NG
HA
Case-2
Case-1 »| Go to “CHECK ECM
RELAY” on next page.
v EL

®
(Go to next page.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Tt

T.S.

DISCONNECT

2 @&

—amm— | 2]

3]

3 | Ot —

oK<
)

SEF420X

Main Power Supply and Ground Circuit

SEC202B

(Cont’d)
Cf
CHECK HARNESS CONTINUITY NG> Check the following.
BETWEEN ECM RELAY AND ECM. e Harness connectors
1. Disconnect ECM harness connector. GO} (RHD mod-
2. Disconnect ECM relay. els)
3. Check harness continuity between ECM G, (RHD, AIT
terminals @ , @ and ECM relay termi- models)
nal @ . EWD), (RHD, M/T
Refer to wiring diagram. models)
Continuity should exist. e Harness connectors
If OK, check harness for short to (s,
ground and short to power. e Harness for open or
short between ECM and
OK ECM relay
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
D) ,
CHECK VOLTAGE BETWEEN ECM NG; Check the following.
RELAY AND GROUND. | e Harness for open or
Check voltage between terminals @ , ® short between ECM relay
and ground with CONSULT or tester. and fuse
Voltage: Battery voltage If NG, repair harness or
connectors.
OK
y
CHECK OUTPUT SIGNAL CIRCUIT. NGt Check the following.
Check harness continuity between ECM e Harness connectors
terminal @ and relay terminal @ . GO} (RHD mod-
Refer to wiring diagram. els)
Continuity should exist. EwD), (RHD, A/T
If OK, check harness for short to ground models)
and short to power. EwD), (RHD, M/T
models)
OK e Harness connectors
s,
e Harness for open or
short between ECM and
ECM relay
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
,
NG

CHECK ECM RELAY.
1. Apply 12V direct current between relay
terminals @ and @ .
2. Check continuity between relay termi-
nals ® and @.
12V (@ - @) applied:
Continuity exists.
No voltage applied:

No continuity
lOK

(Go to next page.)

EC-90
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont'd)
@l
CHECK GROUND CIRCUIT. NG= Repair open circuit, short MIA
1. Turn ignition switch “OFF". to ground or short to power
2. Loosen and retighten engine ground in harness or connectors.
screws. EM

3. Disconnect ECM harness connector.

4. Check harness continuity between ECM
terminals @, ® , @&, @ and engine
ground. LC
Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to
ground and short to power.

lOK -

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. CL

:

INSPECTION END MT

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”

(DTC 11)

Light emitting
diode

Photo diode

Rotor head

Sealed cover

Wave
forming circuit Rotor plate
SEF613B
180° signal slit for No. 1 cylinder
1° signal slit

Rotor plate

180° signal slit

SEF853B

Camshatft Position Sensor (CMPS)
COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the ECM. It
monitors engine speed and piston position. These input signals to
the ECM are used to control fuel injection, ignition timing and other
functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° signal and 4 slits
for a 180° signal. The wave-forming circuit consists of Light Emit-
ting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo diode.
The LED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly, except distributor cap.
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TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”
(DTC 11)

Camshaft Position Sensor (CMPS) (Cont'd)
ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @& (ECM ground) with a voltmeter. @]

TER-
WIRE DATA
MINAL ITEM NDITION
NO COLOR co © (DC voltage) MA
Approximately 2.5V
EM
M
11| SEERRCRRCRTRR
|Engine is running.| (Warm-up condition) 5 | oy i LC
Idle speed LT
31 W Camshaft position sensor SEF066U BE
(POS) (1° signal) Approximately 2.5V
Mr—————
[Engine is running. | (Warm-up condition) 5l i
. . Y RRASREEE
Engine speed is 2,000 rpm. MT
AT
SEF067U
Approximately 0.4V
TF
MN————
10} - om i
|Engine is running.| (Warm-up condition) 5 PD
Idle speed 0
FA
Camshaft position sensor SEF064U RA
45 | OR L
(REF) (180° signal) Approximately 0.4V
N BR
10f -5t
[Engine is running. | (Warm-up condition) 5 l II | | “ 1 . I |
Engine speed is 2,000 rpm. 0 ST
20 ms...oo
' RS
SEF065U
BT
HA
EL
IDX

EC-93



TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”

(DTC 11)

Camshaft Position Sensor (CMPS) (Cont'd)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
L Check Items
Troub’\II% Code Malfunction is detected when .... (Possible Cause)
11 e Either 1° or 180° signal is not sent to ECM for the first | @ Harness or connectors
few seconds during engine cranking. (The camshaft position sensor circuit is open or
........................................................................................... shorted.)
) ) ) ) e Camshaft position sensor
e Either 1° or 180° signal is not sent to ECM during e Starter motor (Refer to EL sectiod.
engine running. e Starting system circuit (Refer to m.)
........................................................................................... PY Dead (Weak) battery
e Either 1° or 180° signal is not in the normal pattern
during engine running.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR ¥ No FalL [] PROCEDURE
CMPS*RPM(REF) 700rpm Before performing the following procedure, confirm that bat-
tery voltage is more than 10V.
1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 2 seconds at idle
speed.
(If engine does not run, turn ignition switch to “START” for
RECORD | at least 2 seconds.)
SEF190P OR

®

speed.

Start engine and run it for at least 2 seconds at idle

(If engine does not run, turn ignition switch to “START” for
at least 2 seconds.)

2)

Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON".

3) Perform

“Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

EC-94



TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN’
(DTC 11)

Camshaft Position Sensor (CMPS) (Cont'd)

FOR LHD MODELS
EC-CMPS-01 Gl

QD> : M/T models for MA
the Middle East
10A Refer to EL-POWER. @: Except@
mmm : Detectable line EM
¥ for DTC
GY/L == : Non-detectable
| line for DTC LG
T—1
ll__;:" ll’g—ll 51 DISTRIBUTOR
I] (CAMSHAFT FE
? SENSOR)
2 7
L3 A -
g [ENgES ] :
I I OR W B
L/B W {\/ T N MT
i -
[ T 1
L/B W i i AT
l | |
([ ] i [
[ | TF
[ [ JOINT
! ! CONNECTOR-1
! | PD
| Je—TC—1T - —e
FA
o
| I
L/B W W OR W BA
o e el @8] (=1 I I
SSOFF VB VB REF  POS B B B
ECM I_l BR
®
4 1
@D @D ST
M Refer to last R@
page
< X 5(7 (Foldout page) .
[ATt[1T1[1]1] eY a12[3]4][5]6) GY 36| BR’ BR
M5 E10D BT
HA
—1
112[3]4][9]10[11]12[13[14[15 E] 23[24]25]26]27]26]29[30[31]32]33[34]35 EL
5|6]7(8] [16]17[18[1920[21]22| ! [36|37]38[30]40[41[42[43]a4|45]46]47]48] | W h.s
DX

HEC659
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TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”

(DTC 11)

FOR RHD MODELS

BATTERY
g 10A

|
GY/L

1

Camshaft Position Sensor (CMPS) (Cont'd)

Refer to EL-POWER.

GY/L GY/L

5u

El:*i

KA24DE
{A>: A/T models
<M>: M/T models
*1---CA> 4K MDD 11A
¥2---CA> 3K <M 12A
*3- - (B> @), > : €
*4---CA>: - <M : MDD
mmm : Detectable line
for DTC
== : Non-detectable
line for DTC
DISTRIBUTOR
(CAMSHAFT
POSITION
SENSOR)

s ENg eIy
I OR W B
L/B L’ \A
Mgl - - r__F
o | |
L/B | |
| | [
| |
| |
| |
L/B [ | JOINT
If : I CONNECTOR-1
L/B N . !
" o—{L (i B8 ——
L/B OR W
[l @5l =1 I I
SSOFF REF POS B B
ECM ‘ l
E5D
% 1
=A
5{7] ( < Refer to last page
3[/6] BR --.ﬂE@GY [1]4]11]1]41]1] oY (Foldout page) .
CRETY
1[2[3[4]5 6[7[8]9[10] €53 “8D E0d
11[12[13[1415]16[17]18[19]2021[22[23l24] W
—1
1[2[3[4] (o101 1]1243]14]15 B 2356 7128[2a]30[31 32333435, W
5[6]7[8]]16]17]18]19]20]21]22 36/373839]40]41]42]4344]45]46]47]48] | W H.S.
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TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”

(DTC 11)

(LHD models)

(LHD models)
(RHD models)

4 SEF421X

Camshaft Position Sensor (CMPS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

ST

/ N

S SN
Air cleaner

6 "/ & \<

| —

/§

Camshaft position sensor
& power transistor //

harness connector SEF215P

A€ D@

<]
56

® o

SEF129S

CHECK STARTING SYSTEM. No R Check starting system.
Does the engine turn over? ”| (Refer to El_section.)
(Does the starter motor operate?)
Yes
v
CHECK POWER SUPPLY. NG‘ Check the following.
1. Disconnect camshaft position sensor "| @ Harness connectors
harness connector. (vs), (LHD models)
2. Turn ignition switch “ON". e Harness connectors
3. Check voltage between terminal ® and GO} (RHD mod-
ground with CONSULT or tester. els)
Voltage: Battery voltage Ew), (RHD, AIT
OK models)
G, (RHD, M/T
models)

e Harness for open or short
between camshaft posi-
tion sensor and ECM

e Harness for open or short
between camshaft posi-
tion sensor and ECM
relay

If NG, repair harness or

connectors.

A 4
CHECK GROUND CIRCUIT. NG‘ Repair open circuit, short to
1. Disconnect camshaft position sensor | ground or short to power in
harness connector. harness or connectors.
2. Check harness continuity between termi-
nal ® and engine ground.
Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short.
lOK
CHECK INPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector.

3. Check harness continuity between termi-
nal @ and ECM terminals G) (1°
signal), terminal @ and ECM terminals
@ (180° signal).

Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to ground

and short to power.

Y

¢0K
®

(Go to next page.)
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Repair open circuit, short to
ground or short to power in
harness or connectors.
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(DTC 11)

TROUBLE DIAGNOSIS FOR “CAMSHAFT POSI SEN”

Camshaft Position Sensor (CMPS) (Cont'd)

®

)

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
screws.
3. Remove joint connector or (F53).
4. Check the following.
e Continuity between joint connector ter-
minal @ and ground
e Joint connector
(Refer to “HARNESS LAYOUT” in El
sectiorl.)
Continuity should exist.
If OK, check harness for short to ground
and short to power. Then reconnect joint

NG

.| Repair open circuit, short to

connector.
lOK

| ground or short to power in

harness or connectors.

CHECK COMPONENT
(Camshaft position sensor).
Refer to “COMPONENT INSPECTION”

NG

.| Replace camshaft position

below.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

ECM  |O[ CONNECTOR|

31

45

[ S

SEF447X

AEC148A

COMPONENT INSPECTION

Camshaft position sensor
1. Start engine.

| sensor.

2. Check voltage between ECM terminals 3D, @ and ground with

DC range.

Condition Terminals

Voltage

@ and ground

Approximately 0.4V*

Engine running at idle

@® and ground

Approximately 2.5V*

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by

oscilloscope.)

If NG, replace distributor assembly with camshaft position sen-

Sor.

3. Visually check signal plate for damage or dust.
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

W~ N\ Mass Air Flow Sensor (MAFS)

jhote 2% | COMPONENT DESCRIPTION Gl
The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric MA
current from the ECM. The temperature of the hot wire is controlled

by the ECM a certain amount. The heat generated by the hot wire

is reduced as the intake air flows around it. The more air, the EM
greater the heat loss.

Therefore, the ECM must supply more electric current to the hot

Mass air flow
sensor harness

connector serazzx|  wire as air flow increases. This maintains the temperature of the hot 0
wire. The ECM detects the air flow by means of this current change.
CONSULT REFERENCE VALUE IN DATA MONITOR MODE m
Remarks: Specification data are reference values. EE
MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 0.9 - 1.8V @L
e Air conditioner switch: “OFF”
MAS AIR/FL SE e Shift lever: Neutral position
o No-load 2,500 rpm 1.8 - 2.3V
T

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @G (ECM ground) with a voltmeter. AT

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage) TF
NO.
|Engine is running.| (Warm-up condition)
0.9 - 1.8V PD
_ Idle speed
24 L Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.8-2.3V FA
Engine speed is 2,500 rpm.
; Engine is running.| (Warm-up condition)
36 B/G Mass air flow sensor | | 0.001 - 0.02V BA
ground Idle speed
BR
ON BOARD DIAGNOSIS LOGIC
Diagnostic Check Items o
Trouble Malfunction is detected when ... .
(Possible Cause)
Code No.
RS
12 An excessively high or low voltage from the sensor is | ® Harness or connectors
° *y 9 9 (The sensor circuit is open or shorted.)
sent to ECM. .
e Mass air flow sensor BT
*: When this malfunction is detected, the ECM enters fail-safe mode.
Engine operating condition in fail-safe mode Engine speed will not rise more than 2,400 rpm due to the fuel cut. FA
EL
IDX
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

s MONITOR % NOFAIL []

CMPS*RPM (REF) 700rpm
MAS AIR FL/SE 1.5V
RECORD

SEF423X

Mass Air Flow Sensor (MAFS) (Cont'd)
DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE
1) Turn ignition switch “ON”, and wait at least 6 seconds.
2) Select “DATA MONITOR” mode with CONSULT.

3)

Start engine and wait at least 3 seconds.
OR

® 3

Turn ignition switch “ON”, and wait at least 6 seconds.
Start engine and wait at least 3 seconds.

Turn ignition switch “OFF”, wait at least 5 seconds and
then turn “ON".

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-100



TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

Mass Air Flow Sensor (MAFS) (Cont'd)

FOR LHD MODELS
EC-MAFS-01 Gl

BATTERY {A>: A/T models WA
Refer to EL—POWER. MW : M/T models for the Middle East
g 10A &M : Except > EM
D : With three way catalyst
GY./L XC>: Without three way catalyst
mmm : Detectable line for DTC LG
?_I = : Non-detectable line for DTC
GY/L GY/L W
&1 ECM =1
MASS AIR
% FLOW SENSOR FE
®9 : €D
2] @D : <©

L/B [N/ Yy Y CL
L B W/
L/B A= |{ MT
I 1 I
|
N W ’— = B/C mm() B/G = To EC-ECTS
| |
'l s/6 B
A & TF
| |
| |
1 B ED
L CONNECTOR
': ‘— — ﬁE _1
I B
L/B W W L B/G W/R B RA
SSOFF VB VB QA+ GND AFMV B BB SENS [ (TRANS-
B SN L
(
J=_ 1 MODULE)
H=H| RS
@ _[X 517 MFoltous page)”2°
[ATeATe[11] ey (@l2]3® 6y (A[2[3[9 BR 3]/6] BR’ BR
M2 E0D BT
L =l Ie]
25]26 30(3132]33
3435[3637[36[39]40[41[42 HA
43]44{45) 1 46]47(48 H.S.
1]2[3[4][9]10]11 121314]15Eaaaim 27]28[29[30[31[32[33[34|35 \vi] =
5]6]7]8] [16[17[18[19]20[21]22] L [36]37|38]39|40]41]42]43|44]45]46]47]48| | W h.s
DX

HEC661
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

Mass Air Flow Sensor (MAFS) (Cont'd)

FOR RHD A/T MODELS

EC-MAFS-02

Refer to EL-POWER.

10A - ?eteg%gble line
or
¥ == : Non-detectable
GY/L line for DTC
1
GY/L GY/L W
I|__;l=|1 1 ECM =1
3 ol clEy 455 son
e o
LI
Jo b BN
I I L B
L/B W @ 4= I{
| |
Kt -- 1371
4 fl e
L/B W H B
I I : } @mmmm 5/C m@=— B/G pTo EC-ECTS
H B
5 W : I' B/G @
11 : :
(L2t L._J il
L/B W A B
| I g JOINT
® L @—]— CONNECTOR-1
|
1 t | -
| : |
L/B W W L B/G I I—I B
o1 [Fel 2] _I=sl B B B 2] TCM
SSOFF VB VB QA+ GND 1 J SENS | (TRANS-
B =0 |t
€51
= = = MODULE)
1 2 Refer to last page
5|7 = €53 (Foldout page) .
3l6] BR (@@[2[3® 6y [1[t[1[1[1[1] GY
“8d E10d
1 I —] |

in
2[3[4[5l< —>e[7]8[9]i0] €5 29/26/27128(2913031 13233} | 77
14[15[16[17[18[19]20[21[22[23[24] W 34]35(36(37(38]39]40]41]42

43]44|25] —— |46147]48 H.S

—
-
[ s
n
—
w

1]2[3]4 91011121314]15@2324!?6&»1 29]30[34]32[33[34[35 ‘E@g

5]6]7]8]116/17]18[19[20[1]22 36]37[38[39[40]41]42[43]44] 45] 46 ] 47]48 W

HEC662
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”

(DTC 12)
Mass Air Flow Sensor (MAFS) (Cont'd)
FOR RHD M/T MODELS
EC-MAFS-03 .
MA

10a |Refer to EL-POWER. €T : With three way catalyst
<&C>: Without three way catalyst EM
|
GY/L mmm : Detectable line for DTC
| == . Non-detectable line for DTC LG
T—1
GY/L GY/L W
ﬁh] &1 =1
Py MASS AIR
% o FLOW SENSOR FE
ED: &
2 L . K>
Jo ok [ 2T L G
I I f L B‘ W/R
L/B W 1= I MT
@ -- @0 1l
” N B
L/B W N AT
| I il ® B/G <»To EC-ECTS
N R
I | B/G
L/B W N N TF
-- 1k JOINT
el = A & CoNNecTOR-1 EED
L/B W i Eb)
| t FA
.ﬁ
|
L/B W W L B/G W/R I—l BA
el [FEl Pal [Esl IE=8l B B B
SSOFF VB VB QA+ GND AFMV 1 J
A XD |ECM ) BR
1 1
ST
[11H2] Refer to last page RS
517 X < (Foldout page)'.) g
36] BR (@[2[3 6y (@J2[3][9 BR [AT111]1][1]1] &Y
™M E10D BT
1[2[3[4]5<_ _——=]6[7]8]9]10] €59
11[12[13|14[15]16]1716[19]2021[22[23l2d] W HA
—n _ EL
1[2]3T4][o]10[11[1213]14]15 El 23[24]25]26]27]28]29]30]31[32[33[34]35) Ve
5[6[7(8] [s6l17[18]1920[21]22| L [36[37/38[30l40l41l42l43[ada5|a6l47]a6| | W | MY
DX
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

Mass Air Flow Sensor (MAFS) (Cont'd)

(LD mogers) | PIAGNOSTIC PROCEDURE
(RHD models) INSPECTION START
NN
,
) CHECK POWER SUPPLY. NGt Check the following.
\ \ 1. Disconnect mass air flow sensor har- e Harness connectors
A ness connector. (), (LHD mod-
(LHD models) | | 2. Tumn ignition switch “ON". els)
RHD model 3. Check voltage between terminal @ and e Harness connectors
( models) ground with CONSULT or tester. GO} (RHD mod-
SEF421X Voltage: Battery voltage els)
@D, (& (RHD, AIT
OK models)
@D, (B (RHD, MIT
models)

e Harness for open or
short between mass air
flow sensor and ECM

e Harness for open or
short between mass air
flow sensor and ECM
relay

Mass air flow If NG, repair harness or
sensor harness connectors.
1
connector SEFa22X
y
— CHECK GROUND CIRCUIT. NGt Repair open circuit, short
Ls) C‘i@ . & 1. Turn ignition switch “OFF”. to ground or short to power
T.S. Eé:)] i 2. Disconnect ECM harness connector. in harness or connectors.
= 3. Check harness continuity between ter-
3 minal @ and ECM terminal G9.
Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
v OK
D O
- A\ 4
SEFO79Y] | cHECK INPUT SIGNAL CIRCUIT. NG | Repair open circuit, short
Check harness continuity between termi- to ground or short to power
nal @ and ECM terminal @. in harness or connectors.
Refer to wiring diagram.

Continuity should exist.
If OK, check harness for short to ground
and short to power.

OK
y
CHECK SHIELD CIRCUIT. NG, Repair open circuit, short
1. Turn ignition switch “OFF". to ground or short to power
2. Loosen and retighten engine ground in harness or connectors.
screws.

3. Remove joint connector or (F3).
4. Check the following.
e Continuity between joint connector
terminal @ and ground
e Joint connector
Refer to “HARNESS LAYOUT” in EL

Continuity should exist.

If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.

vOK

(Go to next page.)
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN”
(DTC 12)

Mass Air Flow Sensor (MAFS) (Cont'd)
®

l Gl

CHECK COMPONENT NG‘ Replace mass air flow sen-
(Mass air flow sensor). sor. MA
Refer to “COMPONENT INSPECTION”
below.
OK EM
y
Disconnect and reconnect harness con- LG

nectors in the circuits. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage and
check the connection of ECM harness [5E
connector. Reconnect ECM harness con-
nector and retest.

GL
INSPECTION END MT
AT
TF
PD
FA
COMPONENT INSPECTION BIA
—_ Mass air flow sensor
L_Ecm__[ofconnector]] . B 1. Turn ignition switch “ON”. BR
24 2. Start engine and warm it up sufficiently.
3. Check voltage between ECM terminal @ and ground.
Conditions Voltage V ST
A ) Ignition switch “ON” (Engine stopped. Less than 1.0
@@ [! g Wit (Eng _r.Jp) .
(@ & Idle (Engine is warmed-up sufficiently.) 09-18
T SEF424x 2,500 rpm 18-23
Idle to about 4,000 rpm* 0.9 - 1.8 to Approx. 4.0 BT
*: Check for linear voltage rise in response to increase to about 4,000 rpm in engine
speed.
. _ A
4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.
EL
IDX
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TROUBLE DIAGNOSIS FOR “COOLANT TEMP SEN”

(DTC 13)

Terminal
Sensor
Gasket/
SEF594K
20+
18:
&F
g ar Acceptable
1.0F
5 08f
w0
£ 04t
0.2f
0.1 ! L . . s L
-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140) (176)(212)
ture °C (°F
Temperature °C (°F) SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature Sensor (ECTS)

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the engine
coolant temperature. The sensor modifies a voltage signal from the
ECM. The modified signal returns to the ECM as the engine cool-
ant temperature input. The sensor uses a thermistor which is sen-
sitive to the change in temperature. The electrical resistance of the
thermistor decreases as temperature increases.

<Reference data>

Engine coolant tempera- Voltage* Resistance
ture Vv KO
°C (°F)
-10 (14) 4.4 7.0-11.4
20 (68) 3.5 21-29
50 (122) 2.2 0.68 - 1.00
90 (194) 1.0 0.236 - 0.260

*: These data are reference values and are measured between ECM terminal
@ (Engine coolant temperature sensor) and ECM terminal G® (ECM
ground).

Diagnostic Check Items
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
13 e An excessively high or low voltage from the sensor is | e Harness or connectors

sent to ECM.*

(The sensor circuit is open or shorted.)
e Engine coolant temperature sensor

*. When this malfunction is detected, the ECM enters fail-safe mode.

Engine operating condition in fail-safe mode

Engine coolant temperature decided

Condition (CONSULT DISPLAY)

Engine coolant temperature will be determined

Just as ignition switch is turned ON or START

40°C (104°F)

by ECM based on the time after turning igni-
tion switch “ON” or “START".

More than 4 minutes after ignition START 80°C (176°F)

CONSULT displays the engine coolant tem-
perature decided by ECM.

40 - 80°C (140 - 176°F)

Except as shown above (Depends on the time)

¥ NOFaIL []

Orpm
25°C

v¢ MONITOR

CMPSRPM (POS)
COOLAN TEMP/S

RECORD

SEF759T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Turn ignition switch “ON”.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 5 seconds and
3) Perform “Diagnostic Test Mode I
results)” with ECM.

OR
® 2
2)
then turn “ON”,
EC-106
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TROUBLE DIAGNOSIS FOR “COOLANT TEMP SEN”

(DTC 13) KA24DE
Engine Coolant Temperature Sensor (ECTS)
(Cont’d)
@l
EC-ECTS-01
MA
ENGINE COOLANT EM
N gE“gERATUHE <{D>: LHD models
W ®D : <D {B>: RHD models LG
| D : < <{A>: A/T models
Ll%'_l "_—j.l—_“ mmm . Detectable line
LG/R B/G for DTC
== : NONn-detectable
line for DTC
FE
CL
f ; €59
B B
F oan q -
—r
OxA> B8 =m(Omeesssx| () AT
TF
PD
LG/R B/G B FA
W G_NAD ECM SGENNDS (;?QE%N RA
32 : L CONTROL
ED: B MODULE) BR
M7ZD : <A>
ST
X 1[2[3[4[6<__—>I6[7][8][9]10] €5 RS
@2 ey’ 6y 11]12[13)14[15]16[17]18[19]20[21[2223]24] W
BT
[ L = =1
(2627 30(31]32]3:
34[35]36[37|38[30]40[41[42 A
43[44]45] —— [4647]48 H.S.
— EL
1[2]3T4][o]10[11[12[13[14]15 El 23[p4]25]26]27]28]29]3031]32]33[34]35) 1)
5[6]7]8][16117]18]19]20[21[22 36/37|3839]40]41]42]43|44]45]46]47]48] | W * W H.S
DX

HEC663
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TROUBLE DIAGNOSIS FOR “COOLANT TEMP SEN”

(DTC 13)

Engine coolant //

temperature sensor
harness connector

AN

SEF083U

Engine Coolant Temperature Sensor (ECTS)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISCONNECT

=

Gz

@
@

!

SEF645R

!
CHECK POWER SUPPLY. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF". " tors.
2. Disconnect engine coolant temperature
sensor harness connector.
3. Turn ignition switch “ON”.
4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage:
Approximately 5V
OK
y
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "| e Harness for open or
2. Check harness continuity between ter- short between ECM and
minal @ and engine ground. engine coolant tempera-
Refer to wiring diagram. ture sensor
Continuity should exist. If NG, repair open circuit,
If OK, check harness for short to short to ground or short to
ground and short to power. power in harness or con-
nectors.
OK
y
NG

CHECK COMPONENT

(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION” on
next page.

Y

OK

y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

y

INSPECTION END

EC-108

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR “COOLANT TEMP SEN”

(DTC 13) KA24DE
Engine Coolant Temperature Sensor (ECTS)
N (Cont'd)
COMPONENT INSPECTION Gl
Engine coolant temperature sensor
Check resistance as shown in the figure. MA
B EM
SEF152P L@
sor <Reference data> m
1§E Temperature °C (°F) Resistance kQ
ar Acceptable -
% il 20 (68) 21-29 EE
€ 1ol 50 (122) 0.68 - 1.00
? 0 90 (194) 0.236 - 0.260
& oaf CL
gf L If NG, replace engine coolant temperature sensor.
-20 0 20 40 60 80 100
(-4) (32) (68)(104)(140) (176)(212) MT
Temperature °C (°F) SEF012P
AT
TF
PD
FA
RA
BR
ST
RS
BT
HA
EL
IDX
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”

(DTC 21)

-~ harness connector

@ Zignition coil \\\,

B

BN
Camshaft position sensor
& power transistor //
harness connector SEF215pP

Ignition Signal

COMPONENT DESCRIPTION

Ignition coil & power transistor (Built into distributor)

The ignition signal from the ECM is sent to and amplified by the
power transistor. The power transistor turns on and off the ignition
coil primary circuit. This on-off operation induces the proper high

voltage in the coil secondary circuit.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
e Engine: After warming up Idle 20° BTDC
IGN TIMING ° Alrlcondmoner switch: .Cl)FF
e Shift lever: Neutral position .
e No-load 2,000 rpm More than 18° BTDC

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

Approximately 0.3V
|Engine iS running.
Idle speed
SEF058U
12 L Ignition signal

|Engine is running.|

Engine speed is 2,000 rpm.

Approximately 0.7V

SEF059U
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)

TER-
WIRE DATA
M’Ll\(l)AL COLOR ITEM CONDITION (DC voltage) @]H
Approximately 13V MA
V)
- - - 40 P
|Engine is running. 20l i EM
Idle speed Ll G R
Tooms | L0
T SerissT
19 L/R Ignition check m
Approximately 13V
e
_ i A0L. .o EE
|Engine is running. | NETHEN IR
Engine speed is 2,000 rpm. 057
' S:EF:189T
T
ON BOARD DIAGNOSIS LOGIC AT
Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)
21 e The ignition signal in the primary circuit is not sent to | @ Harness or connectors TF
ECM during engine cranking or running. (The ignition primary circuit is open or shorted.)
e Power transistor unit
e Resistor PD
e Camshaft position sensor
e Camshalft position sensor circuit
FA
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR % NO FAIL [] PROCEDURE RA
CMPS*RPM(REF) 700rpm Note: e If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, -
always turn ignition switch “OFF” and wait at least 5 BR
seconds before conducting the next test.
e If both DTC 21 and DTC 11 are displayed, perform T
TROUBLE DIAGNOSIS FOR DTC 11 first. (See EC-92) S
1) Turn ignition switch “ON”.
RECORD J 2) Select “DATA MONITOR” mode with CONSULT. BS
SEF190P 3) Start engine and wait at least 2 seconds. (If engine does
not run, turn ignition switch to “START” for at least 5
seconds.)
OR BT

@ 1) Turn ignition switch “ON”".

2) Start engine and wait at least 2 seconds. (If engine does HA
not run, turn ignition switch to “START” for at least 5 sec-
onds.)

3) Turn ignition switch “OFF”, wait at least 5 seconds and EL
then turn “ON".

4) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. D
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)

FOR LHD MODELS
EC-IGN/SG-01

BATTERY ]
? | Refer to
[9]
'] 1 <M¥>: M/T models for
W/B GY/L — the Middle East
: Excep
QW : E t
Ww/B mmm : Detectable line
e ® ‘—'I for DTC
11D ) l I == : Non-detectable
W/B GY/L GY/L GY/L line for DTC
£ 61 =31 ecm
Sn & n|RELAY
% 3 o e ®
[l By &2 ®
L/B W B/W
7 | IGNITION
SWITCH I I I —_
OFF;(?C_ﬁ L/B W B/W WA> Next page
,—l—|,—l—|
(L2]) B
B/L L/B W
i I
B/L L/B W W
=l 111 el [H&l
IGN SSOFF vB vB
SW ECM
Refer to last page
2] (Foldout page) .
1]3]5 5]7
6l2[4] W 3[6] BR ' BR )

1[2[3[4][S]10]i1 121314115E| 232425[26]27]28[29]30B1[32[33[34[35 Ay
5]6]7]8]|16[17]18]19[20[21]22] L [36[37|38[39]40]41|42[43]44]45]46]47]48] | W

HEC664
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)
EC-IGN/SG-02

@l
Preceding —
page @ B/W ﬁ - ?eteg%gble line MA
B/W or
== : Non-detectable
2al line for DTC EM
B/L
| LG
B/L
[wal
' T |conoenseR =
@ ég’i‘ETION DISTRIBUTOR
POWER @, CL
TRANSISTOR
P "
5]

= :
L/B L B/P AT

L/B
TF
i1
RESISTOR
PD
I I I I L/R EA

SPARK PLUG I l I
L/R

f

]

e
|

—

L
B/P B B
[FE]l 2l | A
ICGKN IGN !
ECM
= =3 R
M0D) (M08
ST
F————————————— e —— - Refer to last page
, | (Foldout page) . BS
= @D X X @D |
[1]2] | A23[4[E[® 6 @B GY ! CHNETY
b e e o o o o e e e e - - - - - |_|-—|_|
1]2]3[4][9]10[11]12]13]14]15 EI 23[24]25[26]27]28]29]30[31]32[33]34[35 @
5]6]7|8]]16/17]18[19]20[21[22 36|37|38]39]40]41|42]43]44]4546]47]48 W EL
IDX

HEC665
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)

FOR RHD MODELS
EC-IGN/SG-03

BATTERY
f | Refer to EL-POWER.
% 30A 10A
9] 34
$ ! {A>: A/T models
W/B GY/L - <{M>: M/T models
I I ®1---CA> 2P <MD 11D
¥ - (A 4K <M 11A
"o ® ® x3--- (B 3K <M 12A
rﬁ@ | | | x4 (B> E@0H, <D : @D
w/B |G_Y,/_L| GY/L GY/L x5 (A @8D , < : (MDD
[L] [?l P ECM mmm : Detectable line
W/B % |] U RELAY for DTC
Q = : Non-detectable
[l =] & line for DTC
L/B W B/L
ST | IGNITION
SWITCH I I I —_
OFF;gEﬁ /B W B/L W8> Next page
,—l—ll—l—|
IL2]) )
B/L LiB i
‘ L/B W
B/L
e 3¢5 L0
1= L/B W
B/L I
B/L L/B W W
=l [l o1 Imel
IGN SSOFF VB VB
SW ECM
Refer to last page
A=A (Foldout page)? 9
1[3[5| ™20 [5]7] €53 [1]2][3[4]5<— _—I6[7]8]9]10] €5
6l2[4] W 3[6] BR  [11[1213[1415[16] 17 e[ 19021 [22[23le4] W CS)
™8> €109
1[2]3[c/4]5]6]7] E5D uey €109
slofto[ta[12[13[14[15[16] W

1]2]3]4][9]10[11][12]13[14[15 E| 2324252627 eseal3031[3233[34[3%] | €5 D) |TR
5|6]7]8][16]17]18]19]2021]22 36[37(38]39]40]41]42]43]44|45]46]47]48 W

HECG666
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)
EC-IGN/SG-04

@l
. -— {A>: A/T models MA
5232“1"941' B/L ﬁ <{M>: M/T models
B/L ®1---CA> 6L <M 10C
€109 : <A, €D : <M EM
: Detectab '
Ve @ @ o — geregigme e
= : Non-detectabl
@ lci)ﬂe (faor?CD?C © L@
(FS59)
B/L
[wal
[] CONDENSER FE
ég'i‘ETION DISTRIBUTOR
% POWER €3 €9 L
TRANSISTOR
) .
Lﬁ i L B/P AT

L/B TE
/;2\ &
RESISTOR
é 20

IH

L/R FA
SPARK PLUG L!H ! I I
'_l_| I_l_l B/P B B RA
[19] [12] |
IGN IGN o
CK ECM . B ! | BR
€50
ST

;- ___________________ 1l Refer to last page
113[5 53 | X X | (Foldout page) . RS
6l2]4] w r@]2[3]4[5]® 6y (@]B GY !

. ! B E
1[2[3[CT[4[5]6]7] EED CEDN Y BT
s|ol1o[11]12[13[14[1516] W

HA
1
1[2[3[4][S]10[41[12[13[14[15 EI 23[242s]e6]27]e8]e9[30[31]32[33[34[35 i)
5]6]7]8] |16]17]18[19[20[21]22] L [36[37]38[39]40]41]42|43]44]45]46(47[48] [ w H.s. EL
IDX

HEC667
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”

(DTC 21)

Ignition coil\\\\
@ i harness connector

AW

St
Camshaft position sensor
& power transistor //
harness connector

/]

Distr‘i\Fm

Air cleaner
\/

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

&

SEF215P
€
1)
2 &
SEF172S

v

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

Yes

—» ® (Go to next page.)

lOK

(Go to next page.)

EC-116

No
!

CHECK POWER SUPPLY. NG; Check the following.

1. Turn ignition switch “OFF”. | o ECM relay

2. Disconnect ignition coil harness con- (Refer to “Main Power
nector. Supply and Ground

3. Turn ignition switch “ON”". Circuit”, @.)

4. Check voltage between terminal @ and e Harness connector
ground with CONSULT or tester. EwD), (LHD mod-
Voltage: Battery voltage els)

e Harness connector

OK D), (RHD mod-
els)
G, (RHD, M/IT
models)
ED. (& (RHD, AIT
models)

e Harness for open or
short between ignition
coil and ignition switch

If NG, repair harness or

connectors.

y

CHECK GROUND CIRCUIT. NGt Repair open circuit, short

1. Turn ignition switch “OFF". to ground or short to power

2. Disconnect power transistor harness in harness or connectors.
connector.

3. Check harness continuity between ter-
minal @ and engine ground.

Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
y
CHECK OUTPUT SIGNAL CIRCUIT. NGt Repair open circuit, short
1. Disconnect ECM harness connector. to ground or short to power
2. Check harness continuity between ECM in harness or connectors.
terminal @ and power transistor har-
ness connector terminal @ .
Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
OK
y
CHECK COMPONENTS NGt Replace malfunctioning
(Ignition coil, power transistor). component(s).
Refer to “COMPONENT INSPECTION”,
EC-118




TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”
(DTC 21)

Ignition Signal (Cont’d)

®

l Gl

Disconnect and reconnect harness con-
nectors in the circuit. Then retest. MA

Trouble is not fixed.

y EM
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con- L@
nector and retest.

INSPECTION END

FE
GL
T
®
g l AT
NG . T
CHECK INPUT SIGNAL CIRCUIT. »| Repair open circuit, short
1. Stop engine. to ground or short to power TE
2. Disconnect ignition coil harness con- in harness or connectors.
nector.
. Strip tape covering resistor. PD

. Disconnect ECM harness connector.

. Check harness continuity between igni-
tion coil harness connector terminal EA
and resistor terminal @) , resistor termi-

3
4. Disconnect resistor harness connector.
5
6

nal @ and ECM terminal @.
Refer to wiring diagram.
Continuity should exist. RA
If OK, check harness for short to
ground and short to power.

¢0K BR
NG .
CHECK COMPONENT »| Replace resistor.
(Resistor). ST
Refer to “COMPONENT INSPECTION” on
next page.
OK RS

y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest. BT

Trouble is not fixed.

y

Check ECM pin terminals for damage and HA
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest. EL

'

INSPECTION END IDX
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TROUBLE DIAGNOSIS FOR “IGN SIGNAL-PRIMARY”

(DTC 21)

DISCONNECT

b

8|7

SEF173T

L=

SEF752R

SEF151U

Ignition Signal (Cont’d)

COMPONENT INSPECTION

Ignition coll

1. Disconnect ignition coil harness connector.

2. Remove distributor cap.
3. Check resistance as shown in the figure.

Terminal Resistance [at 25°C (77°F)]
@ - Approximately 1Q
-©® Approximately 20 kQ

If NG, replace distributor assembly.
Power transistor
1. Disconnect camshaft position sensor & power transistor har-

ness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals @ and

.

Terminals Resistance Result
Except 0Q OK
® and
0Q NG

If NG, replace distributor assembly.

Resistor

1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @) .
Resistance: Approximately 2.2 k Q [at 25°C (77°F)]
If NG, replace resistor.
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TROUBLE DIAGNOSIS FOR “OVER HEAT” (DTC 28)

ON BOARD DIAGNOSIS LOGIC

If the cooling fan or another component in the cooling system malfunctions, the engine coolant temperature

Overheat

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Diagnostic trouble L Check Items
code No. Malfunction is detected when ... (Possible Cause)
28 e Engine coolant temperature reaches an abnormally e Cooling fan
high temperature. e Radiator hose

e Radiator
e Radiator cap
e Water pump
e Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, EC-121.

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in MA section |

(“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.
e Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing_coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section

|(“Anti-freeze Coolant Mixture Ratio”, “R|EECOMMENDED FLUIDS AND LUBRICANTS"). |

e After refilling coolant, run engine to ensure that no water-flow noise is emitted.

MAX

MIN

AEC640

OVERALL FUNCTION CHECK

WARNING:

Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

the radiator.

Wrap a thick cloth around cap. Carefully remove the cap by

turning it a quarter turn to allow built-up pressure to escape.

Then turn the cap all the way off.

1. Check the coolant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

If the coolant level in the reservoir tank and/or radiator is below
the proper range, skip the following step and go to “DIAGNOS-

TIC PROCEDURE” on next page.

2. Confirm whether customer filled the coolant or not. If customer
filled the coolant, go to “DIAGNOSTIC PROCEDURE” on next

page.

EC-119
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TROUBLE DIAGNOSIS FOR “OVER HEAT” (DTC 28)

Overheat (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

157 kPa (1.57 bar, 1.6 kg/cm 2, 23 psi)

CHECK COOLING SYSTEM FOR LEAK. NG‘ Check the following for
Apply pressure to the cooling system with 71 leak.

a tester, and check if the pressure drops. e Hose

Testing pressure: e Radiator

e Water pum
Refer t0 |.C. seciion

(“Water Pump”).

Pressure should not drop.
CAUTION:

Higher than the specified pressure
may cause radiator damage.

B lOK

CHECK RADIATOR CAP.
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.78 - 0.98 bar, 0.8 - 1.0
kg/cm? | 11 - 14 psi)

lOK

CHECK THERMOSTAT.
1. Check valve seating condition at nor-
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
76.5°C (170°F) [standard]
Valve lift:
More than 10 mm/90°C
(0.39 in/194°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For detalils, refer to (“Thermo-
stat”).

NG Replace radiator cap.

NG

Replace thermostat.

\4

SLC755AA

SLC343

¢OK

Check engine coolant temperature sen-
sor. Refer to “COMPONENT
INSPECTION?”, .

¢0K

If the cause cannot be isolated, go to
“MAIN 12 CAUSES OF OVERHEATING”
on next page.

INSPECTION END

NG‘ Replace engine coolant

- temperature sensor.

Perform FINAL CHECK by the following procedure after repair

is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instrument
panel. If the reading shows an abnormally high temperature,
another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust
systems for leaks by listening for noise or visually inspecting the
components.

3. Allow engine to cool and visually check for oil and coolant leaks.
Then, perform “OVERALL FUNCTION CHECK”.
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TROUBLE DIAGNOSIS FOR “OVER HEAT” (DTC 28)

Overheat (Cont'd)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 e Blocked radiator e Visual No blocking —
e Blocked condenser
e Blocked radiator grille
e Blocked bumper
2 e Coolant mixture e Coolant tester 50 - 50% coolant mixture |See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS" in MA sectiorl.
3 e Coolant level e Visual Coolant up to MAX level |See “Changing Engine
in reservoir tank and Coolant”, “ENGINE MAIN-
radiator filler neck TENANCE” in MA section,
4 e Radiator cap e Pressure tester 78 - 98 kPa See “System Check”,
(0.78 - 0.98 bar, 0.8 - 1.0 |“ENGINE COOLING SYS-
kg/lem?, 11 - 14 psi) TEM” in L.C_section.
59 - 98 kPa
(0.59 - 0.98 bar, 0.6 - 1.0
kg/cm?, 9 - 14 psi) (Limit)
ON*2 5 e Coolant leaks e Visual No leaks See “System Check”,
“ENGINE COOLING SYS-
TEM” in LC sectior.
ON*2 6 e Thermostat e Touch the upper and Both hoses should be hot. | See “Thermostat” and
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section.
ON*1 7 e Cooling fan e Visual Operating See “Cooling Fan”,
“ENGINE COOLING SYS-
TEM” in LC_section.
OFF 8 e Combustion gas leak e Color checker chemical | Negative —
tester 4 gas analyzer
ON*3 9 e Coolant temperature e Visual Gauge less than 3/4 —
gauge when driving
e Coolant overflow to res- | e Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE MAIN-
TENANCE” in MA secfior.
OFF*4 10 e Coolant return from res- | e Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA sectior.
OFF 11 e Cylinder head e Straight gauge feeler 0.1 mm (0.004 in) Maxi- | See “Inspection”, “CYLIN-
gauge mum distortion (warping) |DER HEAD” in EM sec!
tior.
12 e Cylinder block and pis- |e Visual No scuffing on cylinder See “Inspection”, “CYLIN-

tons

walls or piston

DER BLOCK” in
fiod.

*1: Engine running at idle.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and then let idle for 10 minutes.

*4: After 60 minutes of cool down time.
For more information, refer to “OVERHEATING CAUSE ANALYSIS” in LC_sectiod.

EC-121
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TROUBLE DIAGNOSIS FOR “KNOCK SEN” (DTC 34)

PIEZO-ELEMENT

Knock Sensor (KS)

The knock sensor is attached to the cylinder block. It senses engine
knocking using a piezoelectric element. A knocking vibration from
the cylinder block is sensed as vibrational pressure. This pressure
is converted into a voltage signal and sent to the ECM.

Terminal
SEF598K
Diagnostic .
L Check items
Trouble Code Malfunction is detected when .... .
NoO (Possible cause)

34

e An excessively low or high voltage from the knock

sensor is entered to ECM.

e Harness or connectors
(The knock sensor circuit is open or shorted.)
e Knock sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON” and select “DATA MONITOR”

mode with CONSULT.
2) Start engine and run it for at least 5 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait for at least 5 seconds and
then “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.
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TROUBLE DIAGNOSIS FOR “KNOCK SEN” (DTC 34)

Knock Sensor (KS) (Cont'd)

EC-KS-01
{D>: LHD models MA
o {B>: RHD models
@32 : 1 <D: @D, <®: €10
KNK €D: <& x2- - <D: @, <®: €D EM
a7 . .
L%I_l _— ?gﬁeg%gble line C

== : Non-detectable

W
line for DTC
| o
| |
A B
i i FE
I: .
CL
W
2} -3
[l
T JOINT WY
:F ?_ ] €53 : <’ AT
| | B
A B TE
| |
A &
D
= PD
5
A
2] KNOCK M
SENSOR B B B
w2 : <L |_| RA
€12 : <B> () 1
T Iy
= O: w0 : < BR
B: ED: <
ST
S - i RS
[A[L[AIL[I[1] &Y * 6y B' B ’
BT
— FA
112]3]4 91011121314[15@2324»1»“/»& 30[31]32[33[34]35
5(6[7(8] [16lt7i1811920[2t(22| ! [3e[37[38iaala0latianlazlaalslasiarias] | w > w | A gL
(D)4

HECG669
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TROUBLE DIAGNOSIS FOR “KNOCK SEN” (DTC 34)

(LHD models)

(LHD models)
(RHD models)

SEF421X

Knock Sensor (KS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

A\ 4

Loosen and retighten engine ground
screws.

l

CHECK INPUT SIGNAL CIRCUIT-1. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF”. "1 tors.
2. Disconnect ECM harness connector and

knock sensor sub-harness connector.

3. Check harness continuity between knock
sensor sub-harness connector terminal
@ and ECM terminal @.

Refer to wiring diagram.
Continuity should exist.

lOK

& DISCONNECT
T.S.
@ Y

SEF431X

CHECK INPUT SIGNAL CIRCUIT-2. NG | Check the following.
1. Check harness continuity between termi- "| e Harness continuity
nal @ and engine ground. between knock sensor
Continuity should exist. sub-harness connector
It is necessary to use an ohmmeter and knock sensor
which can measure more than 10 M Q. If NG, repair harness or
connectors.
OK e Knock sensor (Refer to
“COMPONENT INSPEC-
TION".)
If NG, replace knock sen-
sor.
4
NG

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
screws.
3. Remove joint connector or (F53).
4. Check the following.
e Continuity between joint connector
terminal @ and ground
e Joint connector
Refer to “HARNESS LAYOUT” in ELl

Continuity should exist.

If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.

\4

OK

A\ 4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

lTroubIe is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connector.
Reconnect ECM harness connector and

retest.

INSPECTION END

EC-124

Repair open circuit, short
to ground or short to power
in harness or connectors.




TROUBLE DIAGNOSIS FOR “KNOCK SEN” (DTC 34)

4€ &

02T

[Q]

SEF546P

Knock Sensor (KS) (Cont'd)
COMPONENT INSPECTION

Knock sensor Gl
e It is necessary to use an ohmmeter which can measure more
than 10 MQ. MA
1. Disconnect knock sensor harness connector.
2. Check resistance between terminal 2 and ground at 25°C
(77°F). EM
Resistance: 500 - 620 k Q
CAUTION:
Discard any knock sensor which has been dropped or under- LC

gone shocks; use a new one.

FE
CL
T
AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL
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TROUBLE DIAGNOSIS FOR “THROTTLE POSI SEN”

(DTC 43)

Throttle Position Sensor

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms
the throttle position into output voltage, and emits the voltage sig-
nal to the ECM. In addition, the sensor detects the opening and
closing speed of the throttle valve and feeds the voltage signal to

the ECM.

Idle position of the throttle valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This one controls

engine operation such as fuel cut.

Throttle position sensor

Supply voltage:
4.5

0.5
0

Output voltage between terminals

No. 2 and 3 (V)

0 90
Throttie valve opening angle (deg.)

5V (Applied between terminals No. 1 and 3)

SEF520Q

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

THRTL POS SEN

e Ignition switch: ON
(Engine stopped)

Throttle valve: fully closed

0.35 - 0.65V

Throttle valve: fully opened

Approximately 4V

CLSD THL/POSI*

e Ignition switch: ON
(Engine stopped)

Throttle valve: Idle position

ON

Throttle valve: Slightly open

OFF

*A/T models only

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
26 G/B Throttle position sensor |Ignition switch “ON” Approximately 5V
power supply
|Ignition switch “ON"| (Warm-up condition)
0.35 - 0.65V
” G Throttle position sensor Accelerator pedal released
signal [Ignition switch “ON”
Approximately 4V
Accelerator pedal fully depressed
|Engine is running.| (Warm-up condition)
36 B/G Sensors’ ground 0.001 - 0.02v
Idle speed
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TROUBLE DIAGNOSIS FOR “THROTTLE POSI SEN”
(DTC 43)

Throttle Position Sensor (Cont’'d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Gl
Trouble Malfunction is detected when ... Chepk ltems
Code No. (Possible Cause)
43 e An excessively low or high voltage from the sensor is | e Harness or connectors WA
sent to ECM.* (The sensor circuit is open or shorted.)
e Throttle position sensor EM
*: When this malfunction is detected, the ECM enters fail-safe mode.
LG
Engine operating condition in fail-safe mode Condition Driving condition
Throttle position will be determined based on the When engine is idling Normal
amount of mass air flow and the engine speed. - -
Therefore, acceleration will be poor. When accelerating Poor acceleration
FE
GL
T
OVERALL FUNCTION CHECK AT
% MONITOR % NoFalL [ Use this procedure to check the overall function of the throttle
THRTL POS SEN 0.48Y position sensor circuit. During this check, a DTC might not be con-
' firmed. TF
1) Start engine and warm it up to normal operating tempera-
ture.
2) Turn ignition switch “OFF” and wait at least 5 seconds. [PD
3) Turn ignition switch “ON".
m 4) Select “THRTL POS SEN” in “DATA MONITOR” mode
RECORD | with CONSULT. FA
SEF770T 5) Read “THRTL POS SEN” signal and check the following:
e The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V. RA
# MONITOR ¢ NOFALL L] e The voltage when accelerator pedal fully depressed is
approximately 4V.
THRTL POS SEN 4.05V OR BR
@ 1) Start engine and warm it up to normal operating tempera-
ture.
2) Turn ignition switch “OFF” and wait at least 5 seconds. ST
3) Turn ignition switch “ON".
4) Check the voltage between ECM terminals 3) and ()
iy (ground) and check the following: RS
| RECORD | '

e The voltage when accelerator pedal fully released is
approximately 0.35 - 0.65V.

e The voltage when accelerator pedal fully depressed is BT
approximately 4V.

A€ Gy A

[ Ecm |o]connecToR]|

34 35 (ground)

™

2 &

SEF771T

EL

SEF427X

EC-127



TROUBLE DIAGNOSIS FOR “THROTTLE POSI SEN”

(DTC 43)
Throttle Position Sensor (Cont’'d)
EC-TPS-01
POSITTON <O>: LHD models
“*“ SE}OR<D <{B>: RHD models
M30D) : <{A>: A/T models
2] 3 )
L'J L'_I LL'_]_I € : B> =mm ;. Detectable line
for DTC
== : Non-detectable

line for DTC

D . D
—-

= I =
-

0O I OO
B

38

{

'@'I @6
. @
7g

o

t
£
00

@
N
[sy)
@
N
@

-z
@
;
@)

JOINT
CONNECTOR

3D : <>
B3 : B>

ot o —

@— B/G <pTo EC-ECTS

/\

g
Y

G B/G BBI_A B
el B4l (@l ‘Jl el Tom
J=_ —

(TRANS-
NS | MISSION

M3D : CONTROL
@:% < @D : <L MODULE)
<B: D : B 7D
<>
N2
<> @30 653 ARk ED > B2 €12
[1]4]4]1]4]1] eY * &Y \4]5]6/ GY’ GY ]2[3 BR’ BR

1[2[3[4][5|< _—6[7][8]9]10] €59
11]12[13(1415{16]17]18[19[20[21]22[23]24] W

—
1]2]3]4][9]10[11]12]13]14[15 |E| 23]24[25
5]6]7]8] |16]17]18[19[0[21[22] L] [36[37[38

HECG668
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TROUBLE DIAGNOSIS FOR “THROTTLE POSI SEN”
(DTC 43)

Throttle Position Sensor (Cont’'d)

(LHD models) DIAGNOSTIC PROCEDURE

(RHD models) INSPECTION START c
N
y MA
ADJUST THROTTLE POSITION SEN-
K \ SOR.
/X Perform BASIC INSPECTION, EC-64. EM

(LHD models)
(RHD models) y

OK

SEF421X| | CHECK SHIELD CIRCUIT. NG‘ Repair open circuit, short LG
1. Turn ignition switch “OFF". "| to ground or short to power
2. Loosen and retighten engine ground in harness or connectors.
screws.

3. Remove joint connector or (F53).
4. Check the following.

e Continuity between joint connector EE
terminal @ and ground
e Joint connector

(Refer to “HARNESS LAYOUT” in Ed @L
)
Continuity should exist.
If OK, check harness for short to MT

ground and short to power. Then recon-

nect joint connector.

AE R a AT
N/

K7 CHECK POWER SUPPLY. NG> Check the following. TE
1. Disconnect throttle position sensor sub- e Harness connectors
harness connector. @iz, (LHD mod-
2. Turn ignition switch “ON”. els)
3. Check voltage between terminal @ and G} (RHD mod- PD
ground with CONSULT or tester. els)
D & Voltage: Approximately 5V e Harness for open or
= short between throttle EA
OK position sensor and ECM
SEF450X If NG, repair harness or
connectors. BA
y

NG

CHECK GROUND CIRCUIT. > Check the following. R
1. Turn ignition switch “OFF". e Harness connectors
2. Check harness continuity between @2, (LHD mod-
throttle position sensor sub-harness els) ST
connector terminal @ and engine 3D, (RHD mod-
ground. els)
Refer to Wiring diagram. e Harness connectors
Continuity should exist. GDY (RHD A/T RS
If OK, check harness for short to models)
ground and short to power. e Harness for open or
short between throttle BT
OK position sensor and ECM
If NG, repair open circuit,
short to ground or short to
power in harness or con- HA
nectors.
® EL
(Go to next page.)
IDX

EC-129



TROUBLE DIAGNOSIS FOR “THROTTLE POSI SEN”

(DTC 43) KA24DE
Throttle Position Sensor (Cont’'d)
Cl)
NG .
CHECK INPUT SIGNAL CIRCUIT. »| Check the following.
1. Disconnect ECM harness connector. e Harness connectors
2. Check harness continuity between ECM (M225), (M304) (LHD mod-
terminal G and throttle position s@ensor g - (
sub-harness connector terminal @ .
Refer to wiring diagram. D, (RHD mod-
Continuity should exist. els)
If OK, check harness for short to e Harness for open or
ground and short to power. short between throttle
position sensor and ECM
OK If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
y
NG "
CHECK COMPONENT »| Replace throttle position
(Throttle position sensor). sensor. To adjust it, per-
Refer to “COMPONENT INSPECTION” E(%ASIC INSPECTION,
below. .

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector.

Reconnect ECM harness connector and

retest.

INSPECTION END

&

A

DISCONNECT

€&

Su

'3
6

2
5

(N,

&

b-harness

1

B

Sensor

(3l2=
4/
i
B

Throttle positionhg!
sensor harness

connector
NN\ Y/ /)
N\ Throttle position

>
\\sensor sub-harness_

connector SEF429X

COMPONENT INSPECTION
Throttle position sensor

1. Start engine and warm it up to normal operating temperature.

Turn ignition switch “OFF”.

2.

3. Disconnect throttle position sensor harness connector.

4. Make sure that resistance between terminals @ and @
changes when opening throttle valve manually.
It is also possible to inspect using the sub-harness connector

(6-pins).

Throttle valve conditions

Resistance at 25°C (77°F)

Completely closed

Approximately 0.6 kQ

Partially open

0.6 - 4.0 kQ

Completely open

Approximately 4 kQ

If NG, replace throttle position sensor.

To adjust throttle
INSPECTION?”,

position

EC-130

sensor, perform “BASIC



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS)

COMPONENT DESCRIPTION Gl

The vehicle speed sensor is installed in the transmission. It con-

«—~— Vehicle speed sensor tains a pulse generator which provides a vehicle speed signal to the MA
TR sz speedometer. The speedometer then sends a signal to the ECM.

(@ EM

—

.% =
) “Front—"
(—_—)

OW SEF089U LG
ECM TERMINALS AND REFERENCE VALUE m
Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

TER-

WIRE DATA [5E
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Varies from 0 to 5V CL
(V) ool Dol
|Engine is running. 150 T
42 WiL Vehicle speed sensor Jack up all wheels and run engine at idle in 0
1st position. R R RHE
200 ms- -0 AT
SEF06BU  |[I°

PD

[FA

RA

BR

ST

RS

BT

FA

EL

EC-131



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS) (Cont'd)

WITH TACHOMETER MODELS

{(A>: A/T models
{M>: M/T models
IGNITION SWITCH - RHD A/T models
BATTERY ON or START .
- I Refer to B> Except G
7.5A 10A EL-POWER. *1-- @D 13R B> 4B
§ g x2-- -G 12R {NB> 4A
: : *3- - GD: (8D , W (B
R/G W/B *4---@O: E10) , NB>: E0D
..M7 mmm : Detectable line
I_._r Gay ~ 77T L._I for DTC
R/G W/B — Non—-detectable
FLT line for DTC
=1 [371
COMBINATION
UNIFIED METER CONTROL UNIT (WITH SPEEDOMETER AND ODO/TRIP METER) | METER

FPC CONNECTOR

IL3]) I32]) ILZ]) |25])
B W/L W R
I_LI (ND ’_L‘ ’_L‘ I_LI
—————————— ———————————— ---
G2 T
B W/L
I W R
O~ 2
W/L
3] W A
=
ch
O=E- L|—' (Gi) ‘—|—‘
| W R
® W/L ’J
|| [zal [ =]
B B vsp ECM VEHICLE
i 4 @ O
D @D =B @
1[2][3[4]5]6][7][8]9]10[11] (N2
12[13[14]15[16]17[18]19[20[21[22[23[24] BR ”(.‘3532052 éggg) .?age
r— —_——— - |
| M2ERYENEE[7] D  EEEpEEp/NwEkwe] @ | CRETY
! 8[9]1011 |1211314[15 18_ W 27[28[20[30]31[32]|33[34[35] BR ! ’
112[3[A\ 0 €3 1[2[3[4]5]< _—>]6]7][8][9]10] €5D
\5]6[7|8/ B GY 11]12]13]14]15[16]17]18]19[20[21]22[23[24] W
| p—
1[2]3]4 9101112131415@2324 26[27]28]29[30[31[32[33[34|35
56|78 [16[17[18[19]20[21[22| L [36|37[38|39]40]41]42|43]44|45]46]47]48] | W * W H.s.
HEC670
EC-132



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS) (Cont'd)
FOR WITHOUT TACHOMETER MODELS

EC-VSS-02 <l

IGNITION SWITCH MA
BATTERY ON or START

7 BA I 10A Refer to EL-POWER. <:>: LHD models Bl
g g {B>: RHD models
1 T mmm : Detectable line
R/G W/B for DTC LC
= : Non-detectable

""""" " line for DTC

R/G W/B
Bl [EAl
FE
COMBINATION
UNIFIED METER CONTROL UNIT (WITH ODO/TRIP METER) METER
CL
23] 28] 24] BZ] T
B W/L W R
- AT
BB g ----nneeeee- f'@ L
B wiL " H TF
O~Em a5 @
[4B]} === {[4A]|
w/L PD
n®
WL él FA
<|)-®-| T ey
W R
® W/L RA
| I &2l [l =
B B vsP ECM VEHICLE BR
L L < SPEED
= = SENSOR
59 E5D: B> €223 ST
Refer to last page RS
B EIREE = EE ) 7 ) o [ £ 2 ) (Foldout page) .
12[13[14]1516[17]18[19j20[21[22[23]24] BR 30[31[32]33]34[35/36]37[38]39{40| BR @, BT
AR[IB[N @3 ~ @3 [1[2[3[4[5l<_ _—6[7][8]9]i0] €5 HA
\&]6[7]8/ B GY 11[12[13[14]15[16]17]18]19[20[21[2[23[24] W
— EL
1]2]3]a]T9]10[11]12]13[14]15 El 23[24]25[26]27]28]2930[31]32]33[34]35
5/6]7]8] [16]17]18]19]20[21]22] L [36|37[38[30]40]41]42|43]44|45]46]47]48] | W * W hs
DX

HEC671
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B VEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h (Bmph) OR
MORE WITHIN 15 sec.

| NEXT

L START

MEF559D

Vehicle Speed Sensor (VSS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

\Y

¢ MONITOR

P/N POSI SW

HCL SPEED SE
OFF

¥ NO FAIL D
20km/h

RECORD

SEF941N

CHECK OVERALL FUNCTION.
1. Lift up the vehicle.
2. Start engine.
3. Perform “VEHICLE SPEED SEN
CKT” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

. Start engine.
. Read “VHCL SPEED SE” signal
in “DATA MONITOR” mode with
CONSULT.
The vehicle speed on CON-
SULT should be able to
exceed 10 km/h (6 MPH) when
rotating wheels with suitable
gear position.
OR

Ty
w N

—

€
(

ECM  [o] conNECTOR]|

42

j

A

SEF430X

. Turn ignition switch “ON”".

. Rotate drive wheel by hand.

. Check voltage between ECM
terminal @ and ground.
Voltage should vary between
approx . 0 - 5V.

NG

y

INSPECTION END

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector
and combination meter harness con-
nector.

3. Check harness continuity between ECM
terminal @ and combination meter ter-
minal G (with tachometer) @ (without
tachometer).

Refer to wiring diagram.
Continuity should exist.

If OK, check harness for short to
ground and short to power.

NG

Y

Check the following.

e Harness connectors
GO} (RHD mod-
els only)

e Harness connectors
Q.

e Harness for open or
short between ECM and
combination meter

If NG, repair open circuit,

short to ground or short to

power in harness or con-
nectors.

OK

y

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

NG

Y

OK

A\ 4

®

(Go to next page.)

EC-134

Check the following.

e Harness for open or
short between combina-
tion meter and vehicle
speed sensor
Refer to wiring diagram.

If NG, repair harness or

connectors.

e Vehicle speed sensor
and its circuit
(Refer to m.)




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS) (Cont'd)
®

l @

Disconnect and reconnect harness con-
nectors in the circuit. Then retest. MA

Trouble is not fixed.
: EM
Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con- LG
nector and retest.

y

INSPECTION END

FEE

CL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Louver

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Mixture ratio

Rich <«=—— |deal ratic —— Lean

SEF288D

Heated Oxygen Sensor (HO2S)
— Models with Three Way Catalyst —

COMPONENT DESCRIPTION

The heated oxygen sensor is placed into the front exhaust mani-
fold. It detects the amount of oxygen in the exhaust gas compared
to the outside air. The heated oxygen sensor has a closed-end tube
made of ceramic zirconia. The zirconia generates voltage from
approximately 1V in richer conditions to OV in leaner conditions.
The heated oxygen sensor signal is sent to the ECM. The ECM
adjusts the injection pulse duration to achieve the ideal air-fuel
ratio. The ideal air-fuel ratio occurs near the radical change from 1V

to OV.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

02 SEN

e Engine: After warming up

Maintaining engine speed at 2,000 rpm

0-0.3V <« 06 - 1.0V

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @G (ECM ground) with a voltmeter.

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC voltage)

NO.

|Engine is running.|
0 - Approximately 1.0V
19 LR Heated oxygen sensor After warming up to normal operating tempera- | (periodically change)
ture and engine speed is 2,000 rpm.

EC-136



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor (HO2S)
— Models with Three Way Catalyst — (Cont’d)

EC-H02S-01 @

§ 30A Refer to EL-POWER. MA
T @ —_— ?eteg%gble line
or
W/B - = : Non-detectable EM
I line for DTC
W/8B €D G
5
Ww/B
|
’Z/B
1]
[1] oE
IGNITION
ST | SWITCH
OFF \o-( CL
ACC | ON
=
B/L MT
FIJ?I_| HEATED
OXYGEN AT
@D
q
l O "
= Y/R R
1> ggmgcmn—i
hk PD
1o G -
’ f FA
Y/R R RA
Bol (ol 1
02H 02s B B B
ECM ‘J 1 BR
L1
M208) (M207) ST
Refer to last page Fﬁ@
(Foldout page) .
<> 3D W
[AT2[1]1[1]1] oY B @’ BT
HA
1011121314]15@2324!7. 7leePapopB1 R334 5 iy)
17]18]19[o0]21[e2| ! [36[37[38[30]40a1[42la3[44]a5]e6la7[48] | W EL
DX

HEC672
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor (HO2S)
— Models with Three Way Catalyst — (Cont’d)

EC-H025-02

Refer to
% 30A |EL-POWER.

o] <{A>: A/T models
] <{M>: M/T models
W/B #1---CA> 2P (M 11D
€)) *¥2---CA>: E109 , <M>: E0D
3B @D, I B
W/B
,—l—| mmm : Detectable line
[1] for DTC
== : Non-detectable
IGNITION line for DTC
ST | SWITCH
OFF “@—
ACC ON
3
B/L
5 &2
(&@=9)
B/L
| 3|
[3] HEATED
OXYGEN
SENSOR
68 e
= Y/R R
ik
| | JOINT
| | CONNECTOR-1
]
| ]
Jo—F—1

Y/R R

Bol  [@ol 1

02H 02S B B B
ECM aJ 1
1 1

Sl

Refer to last page
(Foldout page) .

Wi < 112]3[C[4]5]6]7] €D
W al2]3® 8  [1]1]1]1]1]1] ey 8[o[10]11]12[13[14]15]16] W
@D €D

4] [STio[A[12[13[14[15] EI paERel PRl BBA 32 R3RAE| | 5D ‘ﬁmg

8] 16[17]18]19]20]24]22 36]37|38]39]40[41[42]43]44]45]46]47[48] | W

HEC673
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

‘Models with three way catalyst

|>_,_('r - I"
/4‘1 Front heated oxygen sensor v
harness connector | |

I
2 \) l Front heated
‘ Q\—

[ oxygen sensor

ol
el

SEF404X

Heated Oxygen Sensor (HO2S)

— Models with Three Way Catalyst — (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

,

B MIXTURE RATIO TEST B

ACCELERATE TO 2000
RPM AND HOLD THEN
TOUCH START.

1800

[ NexT ]

2000 2200 M
START ']

SEF815L

CHECK HEATED OXYGEN SENSOR
CIRCUIT.
1. Start engine and warm it up to normal
operating temperature.
2. Perform “MIXTURE RATIO
TEST” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

Y

Make sure that “M/R F/C MNT”
in “DATA MONITOR” mode indi-
cates “RICH” and “LEAN”" peri-
odically more than 5 times dur-
ing 10 seconds at 2,000 rpm.
OR

2.

w MONITOR ¢ NOFAIL D

CMPSeRPM (POS)
M/R F/C MNT

2000rpm
RICH

RECORD |

SEF052U

. Stop engine and set ECM Diag-
nostic Test Mode Il (Heated oxy-
gen sensor monitor).

3. Restart engine and run it at
about 2,000 rpm for about 2
minutes under no-load.

4. Keep engine speed at 2,000

rpm and make sure that the

malfunction indicator lamp on
the instrument panel comes on
more than 5 times during each

10 seconds.

N/

~

/TN

SAT652J

¢NG

(Go to next page.)
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INSPECTION END

MA

EM

LG

FEE
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Ve

(LHD models)

(LHD models)
(RHD models)

Heated Oxygen Sensor (HO2S)

— Models with Three Way Catalyst — (Cont’d)

®

|

SEF421X

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
screws.
3. Remove joint connector (M3L).
4. Check the following.
e Continuity between joint connector
terminal @ and ground
e Joint connector
Refer to “HARNESS LAYOUT” in EL
)
Continuity should exist.
If OK, check harness for short to
ground and short to power. Then recon-
nect joint connector.

NG

OK

y

Repair open circuit, short
to ground or short to power
in harness or connectors.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect heated oxygen sensor har-
ness connector and ECM harness con-
nector.

3. Check harness continuity between ECM
terminal @ and heated oxygen sensor
harness connector terminal @ .
Continuity should exist.

4. Check harness continuity between ECM
terminal @ and ground.

Refer to wiring diagram.
Continuity should not exist.

If OK, check harness for short to
ground and short to power.

NG

OK

y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

'Trouble is not fixed.

Repair open circuit, short
to ground or short to power
in harness or connectors.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

NG

OK

y

INSPECTION END

EC-140

Replace heated oxygen
sensor.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Heated Oxygen Sensor Heater

— Models with Three Way Catalyst —

Engine speed

Y

The ECM performs ON/OFF control of the heated
oxygen sensor heater corresponding to the engine

speed.

ECM

Heated
oxygen

Y

sensor
heater

OPERATION
Engine speed rpm Heated oxygen sensor heater
Above 3,000 OFF
Below 3,000 ON

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @G (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC voltage)
NO.
[Engine is running. |
Approximately OV
20 VIR Heated oxygen sensor Engine speed is below 3,000 rpm.
heater [Engine is running.| BATTERY VOLTAGE
Engine speed is above 3,000 rpm. (11 - 14v)

EC-141
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor Heater
— Models with Three Way Catalyst — (Cont’d)

EC-HO025-01

§ 30A Refer to EL-POWER.
? @ mmm : Detectable line
for DTC
W/B —
== : Non-detectable
| line for DTC
Ww/B
(C5))
W/B
W/B
Il
IGNITION
ST | swITCH
OFF “e-
ACC ON
[EJ
B/L
=1
HEATED
OXYGEN
M23D
l [LL]) [L2])
= Y/R R
1 JOINT
fF14 CONNECTOR-1
Hl
t1® (5N 11} B
Y/R R
B A
O2H 02s ? B B
ECM .J
1
M208) (M207)
Refer to last page
(Foldout page) .
< > ™3D 2 @3D
W [ATtI2]11]1] eY B i)

10

=
2
=

17

11]12[13[14[15 B 23[24]25]26
18[19]20]21]22)

31[32[33[34]% iy
3637]38[39[40[41[42]43]44]45]46[47]48] | W

HEC672
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Heated Oxygen Sensor Heater
— Models with Three Way Catalyst — (Cont’d)

EC-143

EC-H02S-02
Refer to
30A |EL-POWER.
@ <{A>: A/T models
] <{M>: M/T models
W/B ¥1---CB> 2P <MD 11D
%2 -Cay: @D, >: €@
Y *3: B> @D, D @
W/B
'—I—| mmm : Detectable line
[1] for DTC
== : Non—-detectable
IGNITION line for DTC
ST | SWITCH
OFF “@—
ACC ON
I
B/L
B/L
| 3 |
[3] HEATED
OXYGEN
SENSOR
(L) (L2])
= Y/R R
i
| | JOINT
| | CONNECTOR-1
!
L oy
’ ? G =
Y/R R
2ol [0l I I
02H 02s Eli B B
ECM .J
1
(E8) (7D
Refer to last page
(Foldout page) .
5|20 [z < 1[2[3[C[4]5[6]7] E5D
4] W a[2]3 B8  [4]1]1]1]1]1] ey 8[o[10]11]12[13[14]15]16] W
@D €D
—
3[4][S]10]11 121314]15E| aPaspele7leelaR03132E3RAs] | €51 TR
7 18] |16/17]18]19]20]21]22 36/37[38[39]40]41]4243]44| 4546]47]48 W

HEC673
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

'Models with three way catalyst
|

= T\, (" 1

s
Front heated oxygen senso v
harness connector | |

\) l Front heated
< Q\—

[ oxygen sensor

5

NG

A
O

Heated Oxygen Sensor Heater
— Models with Three Way Catalyst — (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A\ " I
'ﬁ @ ‘LA
N ” l'@"‘
SEF404X
€ @
| Ecwm HCONNECTOR"
| !
1D S
N SEF405X
o s
TS.
GHE
G
4
o Leal )
) SEF438X

\ 4
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1. Start engine. '
2. Check voltage between ECM terminal
@ and ground with CONSULT or tester
under the following conditions.
Voltage:
Engine speed is below 3,000 rpm
Approximately OV
Engine speed is above 3,000 rpm
Battery voltage
NG
B
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". "| @ Harness connectors
2. Disconnect heated oxygen sensor har- D), (RHD mod-
ness connector. els)
3. Turn ignition switch “ON". e Harness for open or short
4. Check voltage between terminal @ and between heated oxygen
ground with CONSULT or tester. sensor and fuse
Voltage: Battery voltage If NG, repair harness or
OK connectors.
CHECK GROUND CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF". "| e Harness for open or short
2. Disconnect ECM harness connector. between heated oxygen
3. Check harness continuity between sensor and ECM
heated oxygen sensor harness connec- If NG, repair open circuit,
tor terminal @ and ECM terminal @. short to ground or short to
Refer to wiring diagram. power in harness or con-
Continuity should exist. nectors.
If OK, check harness for short to ground
and short to power.
lOK
NG

CHECK COMPONENT

(Heated oxygen sensor heater).

Refer to “COMPONENT INSPECTION” on
next page.

OK

A\ 4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

A\ 4

INSPECTION END

EC-144

Y

Replace heated oxygen
sensor.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

0
TS.

DISCONNECT

&)

AN
74

[Q]

\

SEF446X

Heated Oxygen Sensor Heater
— Models with Three Way Catalyst — (Cont’d)

COMPONENT INSPECTION

Heated oxygen sensor heater

Check resistance between terminals @ and @ .

Resistance: 2.3 - 4.3 Q at 25°C (77°F)
Check continuity between terminals @ and @, ® and @ .
Continuity should not exist.
If NG, replace the heated oxygen sensor.
CAUTION:
Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface
such as a concrete floor; use a new one.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve

SYSTEM DESCRIPTION

— Engine speed
Camshaft position sensor

A4

. Amount of intake air
Mass air flow sensor

A4

Engine coolant temperature

Engine coolant temperature sensor

Y

- . Start signal
Ignition switch

Y

- Throttle position
Throttle position sensor

Y

IACV-AAC valve

\ 4

ECM

PNP switch Park or Neutral position

Y

. - ) Air conditioner operation
Air conditioner switch

Y

- - - Power steering load signal
Power steering oil pressure switch

Y

Battery voltage
Battery

A 4

X Vehicle speed
Vehicle speed sensor

A4

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through fine
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve
repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position sensor detects
the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and
engine load (air conditioner and power steering operation).

WY~ N COMPONENT DESCRIPTION

Throttle body IACV-ACC valve

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the
higher the idle speed.

et
IACV-AAC valve—
harness connector7/

SEF432X
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE @l

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION MA
e Engine: After warming up Idle 20 - 40%
e Air conditioner switch: “OFF”
IACV-AACIV e Shift lever: Neutral position EM
e No-load 2,000 rpm -
ECM TERMINALS AND REFERENCE VALUE LC

Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.| FE
10 - 13V
Idle speed
Engine is running.
6 | GIY |IACV-AAC valve [Engine is running.| CL
Steering wheel is being turned. 5. 10V
Air conditioner is operating. )
Rear window defogger switch is “ON". T
Lighting switch is “ON”.

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

IGNITION SWITCH
ON or START
l Refer to EL-POWER.
10A
|
B/w <{L>: LHD models
<{B>: RHD models
mmm : Detectable line
<|> for DTC
== : Non-detectable
line for DTC
B/w
-
@
B/W
P
@)
B/W
1) IACV-
AAC
é VALVE
1 <D
C & &
G/Y
G/Y
1l
ISC ECM
32 : <O
€sD: B>
X @& ED 1[2[3[4[6/< __>I6[7[8[9]10] €53
(1/2) BR’ BR 11]12[43[14]15]16]17]18]19]20[21]22]23[24] W
| —|

1]2[3][4][9]10]14]12[13[14]15 B 23]24]25[26[27]28]29]30[31]32

5]617]8] |16[17]18[19/20[21]22 36]37]38]39]40[41|42]43]44] 45

EC-148
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air
TSN Control (AAC) Valve (Cont'd)

howe 09 | DIAGNOSTIC PROCEDURE G
N
© N
INSPECTION START
Al IACV-AAC valve MA
CHECK OVERALL FUNCTION . OK‘ INSPECTION END EM
N4 1. Start engine and warm it up to normal '
g operating temperature.
IACVARD valve— 2. Perform “IACV-AAC/V SYSTEM" Lc
) SEF432X in “FUNCTION TEST” mode with
CONSULT.
OR
B 1ACV-AAC/V SYSTEM I 2. Perform “IACV-AAC/V OPEN-
ING” in “ACTIVE TEST” mode
LET ENGINE IDLE with CONSULT.
THEN 3. Check engine speed varies cor- FE
TOUCH START responding to IACV-AAC VALVE
(A/C SWeLIGHT SW OFF) opening percent.
OR
2. Check idle speed. GL
m 700£50 rpm
| If NG, adjust idle speed.
| NEXT ” START | 3. Stop engine and disconnect MT
MEF176E throttle position sensor sub-
A harness connector.
A 4. Restart engine and let it idle AT
B ACTIVETEST Il D after revving it to 2,000 - 3,000
IACV-AACV 23% rpm a few times.
OPENING 5. Check idle speed again. TE
==z======= MONITOR =zzz=zzzz==: 65050 rpm
CMPSsRPM(POS) 700rpm NG
MAS AIR/FL SE 1.57V
COOLAN TEMP/S 84°C Bl A4 PD
CHECK POWER SUPPLY. NG | check the following.
I 1. Stop engine. "| @ 10A fuse
|QU|| UP || DWN ”le 2. Disconnect IACV-AAC valve harness e Harness connectors FA
SEF433X connector. GD} (RHD models
3. Turn ignition switch “ON”. only)
4. Check voltage between IACV-AAC valve e Harness for open or short RA
\N&; harness connector terminal @ and between IACV-AAC valve
Z AN TN ground with CONSULT or tester. and fuse
Knock sensor | | ojiage: Battery volt If NG, repair h
sub-harness oltage: Battery voltage , repair harness or BR
connectors.
lOK
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Repair open circuit, short to ST
1. Turn ignition switch “OFF". | ground or short to power in
2. Disconnect ECM harness connector. harness or connectors.
3. Check harness continuity between ECM RS
terminal ® and IACV-AAC valve har-
ness connector terminal @ .
Refer to wiring diagram.
E] commeer Continuity should exist. BT
@i@ o ﬁ If OK, check harness for short to ground
TS. Eé}' i and short to power.
*OK [H]A
=
i ®
(Go to next page.) BL
D O IDX

SEF449X
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont'd)

®

l

CHECK COMPONENT NG | Replace IACV-AAC valve.
(IACV-AAC valve).
Refer to “COMPONENT INSPECTION”

below.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

A

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END

COMPONENT INSPECTION

Eﬁ} IACV-AAC valve

Disconnect IACV-AAC valve harness connector.
(ED e Check I_ACV—AAC valve resistance.
Resistance:
Approximately 10 Q at 25°C (77°F)

[Q]

SEF434X
e Check plunger for seizing or sticking.
€23 Gasket e Check for broken spring.
Q
h
{7
F435X
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M/T models
O/\/J PNP switch
/o

s

harness connector

7

A/T models
/
P/S fluid tank

PNP switc
connector

Dropping

Park/Neutral Position Switch
COMPONENT DESCRIPTION

When the gear position is in “P” (A/T models only) or “N”, park/
neutral position switch is “ON”. ECM detects the part/neutral posi-

tion when continuity with ground exists.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
Shift lever: “P” or “N” ON
P/N POSI SW e Ignition switch: ON
Except above OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @G (ECM ground) with a voltmeter.
TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Ignition switch “ON”|
Approximately OV
“P” or “N” position
30 Y/R Park/Neutral position
|Ignition switch “ON"|
Approximately 5V
Except the above gear position

EC-151
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MA
EM
LG
Cl
FE
CL
MT
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

FOR M/T MODELS

Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01

| 1 80

: LHD models
: RHD models

: Detectable line
for DTC

: Non-detectable

line for DTC

Y/R

(3E))

N ()

Y/R

Il

PARK/NEUTRAL
NEUTRAL| poSTTION (PNP)
e SWITCH
OTHER [(F22D)
(L2])
B
€09
B B B
1
o
i 1
Refer to last page
M (Foldout page) .
— @ (1]2[3]4) E® 1[2[3[4[6/<.___>{6[7]8][9[10] €5
GY \5]6|7[8/ GY B 11]12[13[14]15[16[17]18]19]20[21[22]23[24] W @’

112]3]|4|[9]10]11]12{13

29|30

31]32J33[34]|35

516|718/ 116/17]18]19]20

1415E|2324§m»h;m

21]22] L [3637[38]39]40]41

42143

44]45(46(47(48

EC-152
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont’d)

FOR A/T LHD MODELS
- EC-PNP/SW-02 <l

6SNIT18¥A8¥ITCH
or
l merer o "
g 10A :
ECM EM
; _
OR NEUT
I ) 16
OR Y/R

/" Te i;/‘ PARK/NEUTRAL
A K POSITION (PNP) Y/R

1
[ % [ 4 N SWITCH FE
2 ()
R ‘ﬁ.a 'N M233
= Y/R L
M M
L Y Y — B/Y =»To EL-START MT
Y Y/R B/Y i
ﬁ:“ l_ljj_l '—[?I—I PARK/NEUTRAL
” [l POSITION (PNP)
) 0 RELAY TE
LT G <
B B B/
I PD
® B/P =pTo EL-START
=mm : Detectable line EA
for DTC
— rilqn—dtfatect[_:.)?gle
ine ftor RA
o
] o
i 4
ST
RS
-3 FEe TG00t page) 029°
((12%%)] 5[7] €5
GY 3|6] BR @, BT
HA
1[2[3]4 91011121314[15@2324»5&»1& 30[31[32[33[34[35 ) BL
516|7]8] [16[17[18[19]20[21[22 36/37|38]39]40[41]42]43|44|45|46/47]48] | W
DX

HECG676
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont’d)

FOR A/T RHD MODELS
— EC-PNP/SW-03

IGNITION SWITCH
ON or START
l B ter 2
10A EL- ' ECM
i _ NEUT
OR
[E
L5 Y/R
OR
1
@— OR =pTo AT-NONDTC
]
W/B
Y/R
ch
=
RO i
SWITCH
';;5’

PARK/NEUTRAL

1) o [1|POSITION (PNP)
% 0 o /| RELAY
& &) = &2
B B B/P
-_— ?eteg%gble line I
or
| B/P =pTo EL-START
= : Non-detectable o A
line for DTC I
1
B B
4 L
Refer to last page
[12] (Foldout page)lfl g
5[7] €55 1[2[3[4[6<_ _>]6[7[8]9]i0] €Ed
3|6| BR GY 11[12[13[14[15[16[17[18]19]20f21[22f3e4] W ’

1[2[3[4 91011121314[15@2324?575?/;3 W0B1EE3RE4AF | EED TN
5[6[7]8] [16[17]16[19/202122| L [36]37[38[39]40]41]42|43[a[45]46147148] | W

HEC677
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MT modd/
/\/J PNP switch

/o

o
(9]

harness connector
7

Park/Neutral Position Switch (Cont’d)
DIAGNOSTIC PROCEDURE

M/T models

INSPECTION START

y

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”".

2.

Perform “PARK/NEUT POSI SW
CKT” in “FUNCTION TEST”
mode with CONSULT.

OR

OK

. Select “P/N POSI SW” in “DATA

MONITOR” mode with CON-
SULT.

. Check the “P/N POSI SW” sig-

nal under the following condi-

tions.

Neutral position: ON

Except above position: OFF
OR

. Check voltage between ECM

terminal G and ground with
CONSULT or tester under the
following conditions.
\oltage:
Neutral position
Approximately OV
Except above position
Approximately 5V

lNG

INSPECTION END

SEF098UA
B PARK/NEUT POSI SW CKT i
SHIFT
OUTOF N/ P-POSITION
THEN
TOUCH START
[NEXT ]| START |
SEF165U
% MONITOR % NO FALL []
P/N POSI SW ON
| RECORD J
SEF963N

[ Ecm [o]connecToR||

30

[V]
@ of

SEF436X

CHECK GROUND CIRCUIT.
1. Disconnect PNP switch harness connec-

tor.
2. Check

harness continuity between PNP

switch harness connector terminal Q)
and body ground.

Refer to wiring diagram.

Continuity should exist.

If OK, check harness for short to
ground and short to power.

NG

- Check the following.

"| e Harness connectors

&0,

e Harness for open or short
between PNP switch and
body ground

If NG, repair open circuit,

short to ground or short to

power in harness or con-
nectors.

¢OK
®

(Go to next page.)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Park/Neutral Position Switch (Cont’d)

®
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM harness connector. "| @ Harness connectors
2. Check harness continuity between ECM @B,
terminal and PNP switch harness e Harness connectors
connector terminal @ . EwD),
Refer to wiring diagram. e Harness connectors
Continuity should exist. W), (RHD models
If OK, check harness for short to only)
ground and short to power. e Harness for open or short
OK between ECM and neutral
position switch
If NG, repair open circuit,
short to ground or short to
power in harness or con-
nectors.
A 4
CHECK COMPONENT NG | Replace PNP switch.
(PNP switch). '
Refer to [MT secfior.

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

INSPECTION END
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A/T models
P/S fluid tank

PNP switch
connector

—

Dropping
resistor

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE
A/T models

INSPECTION START

Bl PARK/NEUT POSI SW CKT il

SHIFT
out oF N / P-PoSITION
THEN
TOUCH START

| NEXT || START

SEF165U

¥ MONITOR

P/N POSI SW ON

¥ NO FAIL D

RECORD

]

SEF963N

!

CHECK OVERALL FUNCTION. OK‘ INSPECTION END

1. Turn ignition switch “ON”. "
2. Perform “PARK/NEUT POSI SW

CKT” in “FUNCTION TEST”
mode with CONSULT.
OR
2. Select “P/N POSI SW” in “DATA
MONITOR” mode with CON-
SULT.

3. Check the “P/N POSI SW” sig-
nal under the following condi-
tions.

“P” or “N” position: ON
Except above position: OFF
OR
@ 2. Check voltage between ECM
terminal @ and ground with
CONSULT or tester under the
following conditions.
Voltage:
“P” or “N” position
Approximately OV
Except above position
Approximately 5V
lNG

CHECK POWER SUPPLY. NG | check the following.

1. Turn ignition switch “OFF". "| Fuse 10A

2. Disconnect Park/Neutral position relay e Harness connectors
harness connector. EwD, (LHD models)

3. Turn ignition switch “ON". ED, (RHD mod-

4. Select “P” or “N” position. els)

5. Check voltage between PNP relay har- e Harness for open or short
ness connector terminal @ and ground between fuse and PNP
with CONSULT or tester. relay
Voltage: Battery voltage If NG, repair harness or

connectors.
OK e Check component
(PNP switch)
(Refer to|A/T section])
A\ 4
NG

CHECK GROUND CIRCUIT.

1. Disconnect park/neutral position relay
harness connector.

2. Check harness continuity between park/
neutral position relay terminal @ , PNP
relay terminal @ and body ground.
Refer to wiring diagram.

Continuity should exist.
If OK, check harness for short to
ground and short to power.

Y

¢0K
®

(Go to next page.)

EC-157

Repair open circuit, short to
ground or short to power in
harness or connectors.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Park/Neutral Position Switch (Cont’d)

B - ®
/@/ PNP switch relay
%J O EREE |
,/)

CHECK PARK/NEUTRAL POSITION NG‘ Replace park/neutral posi-
RELAY. | tion relay.
1. Apply 12V direct current between relay
terminals @ and @ .
ia p _ 2. Check continuity between relay termi-
@xerezgiizi?gtank'& / nals % ang)® !
12V (© - @) applied:
f\“//\/ SEF443X Continuity exists.
No voltage applied:
No continuity

lOK

CHECK OUTPUT SIGNAL CIRCUIT NG | Check the following.

1. Disconnect ECM harness connector. "| @ Harness connectors

2. Check harness continuity between ECM (vws),
terminal and PNP relay terminal e Harness for open or short
®. between ECM and PNP
Refer to wiring diagram. relay
Continuity should exist. If NG, repair open circuit or
If OK, check harness for short to ground short to ground or short to
and short to power. power in harness or con-

lOK nectors.

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

v
INSPECTION END
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Injector
EC-INJECT-01
_ A
IGNITION SWITCH
ON or START <{O>: LHD models EM
1 Eﬁfggwég <B>: RHD models
10A ’
mmm : Detectable line
g for DTC LG
- === : Non-detectable

I line for DTC

B/L FE
) g5
B/L CL
¢ | -
@)
® ® ° At
] ] I |
B/L B/L B/L B/L e
l_'_l INJECTOR |_L| INJECTOR |_L| INJECTOR I_L"| INJECTOR
No.1 No.2 No.3
@ O |E|e o |E|e: o |E|@: o oD
M ® @ ® g ® @ a:®
W/L W/R W/G W/B
FA
W/L W/R W/G W/B RA
=1 =1 [l =1
INJ INJ INJ INJ BR
ECM
#1 #2 #3 #4 w2 <D
ED: B>
ST
RS
W GY GY ' GY GY
BT
4[5 —I6[7[8[910] €5 HA
14[15[16[17[18[19/20[21[22]23]24] W
T— EL
112]3[4][9]10]11]12 1314[15|EI.2324!7. 27 mij;glaaulaﬁ €E5D
5]6]7]8] [16]17|18]19]20[21[22| L |36[37|38[30]40[41]42]43]4445]46]47]48] | W * W H.S.
DX

HEC678
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Injector (Cont'd)

Nozzle

Terminal

O]
=

O-ring

needs.

SEF138X

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and G (ECM ground) with a voltmeter.

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The
ECM controls the injection pulse duration based on engine fuel

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
BATTERY VOLTAGE
(11 - 14V)
M——
|Engine is running.| (Warm-up condition) 401 .t
200 }..0.
Idle speed ol k. .o
20ms
1 WI/G Injector No. 3 —_— N
2 W/R Injector No. 2 SEF204T
3 wiB Injector No. 4 BATTERY VOLTAGE
5 W/L Injector No. 1 (11 - 14V)
M
|Engine is running. | 40} - frkn
P10 ) DR M
Engine speed is 2,000 rpm. ol....l:

SEF205T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

1

* % %k POWER BALANCE » * %
MONITOR

CMPS*RPM(POS)
MAS AIR/FL SE
IACV-AACHV

El(2]3][4]
L]

B ACTIVETEST Il

800rpm
1.58V
27%

m

TEST
START

SEF102U

Injector (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Click
Crrey
- Suitable tool
-
71 Click
Clie,
SEF730L

Injector harness

. (=
connector (No. 1) @<
N

SEF439X

4€ Qi

SEF440X

\ 4
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1. Start engine. "
2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with CON-
SULT.
3. Make sure that each circuit pro-
duces a momentary engine
speed drop.
OR
2. Listen to each injector operating
sound.
Clicking noise should be
heard.
NG
B

CHECK POWER SUPPLY. NG | check the following.

1. Stop engine. "| e Harness connectors

2. Disconnect injector harness connector. GO} (RHD models

3. Turn ignition switch “ON". only)

4. Check voltage between terminal @ and e Harness for open or short
ground with CONSULT or tester. between injector and igni-
Voltage: Battery voltage tion switch

If NG, repair harness or
OK connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair open circuit, short to

1. Turn ignition switch “OFF". | ground or short to power in

2. Disconnect ECM harness connector. harness or connectors.

3. Check harness continuity between termi-
nal @ and ECM terminals @, @, ®,
®.

Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to ground
and short to power.
lOK
NG

CHECK COMPONENT

(Injector).

Refer to “COMPONENT INSPECTION” on
next page.

.| Replace injector.

OK

A\ 4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

=

[Q]

SEF139X

Injector (Cont'd)
COMPONENT INSPECTION

Injector

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 14 - 15 Q at 20°C (68°F)
If NG, replace injector.
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Start Signal
@l
EC-S/SIG-01
<C>: LHD models WA
<{B>: RHD models
30a | Refer to EL-POWER. &L : RHD A/T models EM
g 9] QB> : Except GA
$ *x1--- @A 2P 11D
W/B x2- - @ : €D W : @ LG
L—— we &1 W —— *3- -G : @BD, W : (D
|!{E| -— ?eteg%gble line
or
[1] — an—d?tecs?gle
IGNITION ine for
on &7 | SWITCH FE
OFF\O—-O’T
L3 -
i T
7.5A
: AT
|
R
P@
%
P -
Q RA
&
[39]
ST BR
SW ECM
32 : <O
€D : B ST
RS
Refer to last page
(Foldout page) .
5| ¢20 1[2[3]4]5< —6[7]8]9]10] €59 BT
4] W 1[12l1314[1516]t71e[020lR1[eelo3ed] W CoN
' HA
3[4 91011121314[15@2324ih»wm~«)'ﬂiv{u«tlas 1) EL
718] [16[17]18]19]2021]22| L [36[37]38]30]40]41]42]43ad|a5la6la7]48] | W ' W H.s.
DX

HEC679
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B START SIGNAL cKT R

1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE

2. TOUCH START AND
START ENGINE
IMMEDIATELY

| next ||

START |

SEF191L

Start Signal (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”".
2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

OK

v MONITCR

START SIGNAL
CLSD THL/POSI
AIR COND SIG
P/N POSI SW

OFF
ON
OFF
ON

% NoFaL [

| RECORD

SEF153U

OR
1. Turn ignition switch “ON”".
2. Check “START SIGNAL” in
“DATA MONITOR” mode with
CONSULT.

IGN “ON” OFF

IGN “START” ON

[ Ecm  [o]connecToR||

39

il

SEF441X

OR
1. Turn ignition switch to “START”.
2. Check voltage between ECM
terminal G and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately OV

®

lNG

A 4

INSPECTION END

Check if 7.5A fuse is OK.

NG

Y

Replace 7.5A fuse.

OK

A\ 4

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector and
7.5A fuse.

3. Check harness continuity between ECM
terminal 3 and fuse block.
Continuity should exist.
Refer to wiring diagram.
If OK, check harness for short to ground
and short to power.

NG

Y

OK

A\ 4

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

A\ 4

INSPECTION END

EC-164

Check the following.

e Harness connectors
GD} (RHD models
only)

e Harness for open or short
between ECM and fuse
block

If NG, repair open circuit,

short to ground or short to

power in harness or con-
nectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Y

Fuel Pump
SYSTEM DESCRIPTION
Camshaft position sensor Engine speed
Ignition switch Start signal

ECM

A4

The ECM activates the fuel pump for several sec-
onds after the ignition switch is turned on to improve
engine startability. If the ECM receives a 180° sig-
nal from the camshaft position sensor, it knows that
the engine is rotating, and causes the pump to oper-
ate. If the 180° signal is not received when the igni-
tion switch is on, the engine stalls. The ECM stops
pump operation and prevents battery discharging,
thereby improving safety. The ECM does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

Fuel pump

SEF476P

Fuel

Y

pump
relay

Condition

Fuel pump operation

Ignition switch is turned to ON.

Operates for
5 seconds.

Engine running and cranking

Operates.

When engine is stopped

Stop

s in 1 second.

Except as shown above.

Stops.

COMPONENT DESCRIPTION

g% The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank).

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM CONDITION

SPECIFICATION

e Ignition switch is turned to ON (Operates for 5 seconds).

e Engine running and cranking ON
FUEL PUMP RLY e When engine is stopped (Stops in 1 second)
Except as shown above OFF

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Ignition switch “ON"|
For 5 seconds after turning ignition switch Approximately 1V
“ON”
14 Y Fuel pump relay |Engine is running.|
|Ignition switch “ON”| BATTERY VOLTAGE
5 seconds after turning ignition switch “ON” (11 - 14v)

EC-165

MA

EM

FE
CL
T
AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL
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Fuel Pump (Cont'd)
EC-F/PUMP-01

IGNITION SWITCH
ON or START
| POWER <{O>: LHD models
15A Refer to EL- : @A : RHD A/T models
(9] @B : Except @
B;w <&W: RHD M/T models
Fe_._ﬂ @D @, @B @ M/T models for the Middle East
|Bed]) ) &M : Except MM
) {AC>: 2WD models for the Middle East

and RHD models
®1---<L> SH G 1L K B 10B
x2---<D> 66 AED 11K K G 12C
x3--<D> %6 B 2R W 9B

Detectable line for DTC
Non-detectable line for DTC

LG/R=Q=LG/R W/L

@S : 0D @89 :
@ : €D | @B e
B v — |
@) W/L W/L
¢ 1] 21 FueL Lever
Y [ | CONDENSER SENSOR_UNIT
|| 'g MDD : W BUMP
Y B bi]"ﬁb
b e
,—'—|
12
Q
Y B
ol |
[1] WO
W=
FPR ECM 1
@2 <O 8 8
ED: B )
— % Refer to last page
1 @D X1 E3d Ed 123415<>6789101@ (Foldout page) .
2 W 5 L ' L 11]1213]14]15]16]47[18[19[20[241[22[23[24] W
= = B, @D
NAEE=NEEEIED) 85 E0d
(J2[3]4]5 Gy 8[9]10]14/12[13]14]15]16] W

1[2]3]4]1S]10[14]12]13[14]15 EI 23[24]25]26]27]28]29]30[31]32[33[34]35
H.S.

5[6]7]8] |16]17]18]19]20[21]22) 36/37|38(39|40(41]42]43[44]45146[47[48] [ W ' W

HEC680

EC-166
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Fuel Pump (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

i

Power steering

&Jid reservoir tank'
~O

SEF443X
B - DISCONNECT
5ol
3 TS,
2}
El
D
(&)
)
SEF479P

CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch “ON”". '
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON”.
NG
B v
CHECK POWER SUPPLY. NG | check the following.
1. Turn ignition switch “OFF". "] @ 15A fuse
2. Disconnect fuel pump relay. If NG, check the condenser
3. Turn ignition switch “ON". circuit for short.
4. Check voltage between terminals @ , Refer to wiring diagram.
® and ground with CONSULT or tester. e Harness connectors
Voltage: Battery voltage (es), (RHD A/T
models)
OK EwD), (Except RHD
A/T models)

e Harness for open or short
between fuse and fuel
pump relay

If NG, repair harness or

connectors.

A 4
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". "| e Harness connectors
2. Disconnect fuel pump harness connec- (D,
tor. e Harness connectors
3. Check harness continuity between fuel (wgs), (RHD A/T
pump harness connector terminal @ models)
and body ground, relay terminal & ED, (Except RHD
and fuel pump harness connector ter- AIT models)
minal @ . e Harness for open or short
Refer to wiring diagram. between fuel pump and
Continuity should exist. body ground
If OK, check harness for short to e Harness for open or short
ground and short to power. between fuel pump and
fuel pump relay
OK If NG, repair open circulit,
short to ground or short to
power in harness or con-
nectors.
A\ 4
NG

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and fuel pump relay termi-
nal @ .

Refer to wiring diagram.
Continuity should exist.

If OK, check harness for short to
ground and short to power.

Y

OK

(Go to next page.)

EC-167

Check the following.
e Harness connectors

), (RHD AIT

models)
EwD), (Except RHD
A/T models)

e Harness connectors

ag), (RHD models

only)
e Harness for open or short

between ECM and fuel
pump relay
If NG, repair open circulit,
short to ground or short to
power in harness or con-
nectors.

MA

EM

LG

FEE

CL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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B ACTIVETEST B |:|
FUEL PUMP RELAY ON
=========z MONITOR =zzz=z====:
CMPSRPM(POS) Orpm

Fuel Pump (Cont'd)

®
)
CHECK COMPONENT NG | Replace fuel pump relay.
(Fuel pump relay). '
1. Reconnect fuel pump relay, fuel
pump harness connector and
ECM harness connector.
2. Turn ignition switch “ON”".
3. Turn fuel pump relay “ON” and
“OFF” in “ACTIVE TEST” mode
with CONSULT and check oper-
ating sound.
OR
@ Refer to “COMPONENT INSPEC-
TION” below.
OK
A\ 4
NG

CHECK COMPONENT
(Fuel pump).
Refer to “COMPONENT INSPECTION”

Replace fuel pump.

below.
lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

SEF168U
—
_._O O_..
~
5
[2 X1
3
—
SEF511P
& DISCONNECT (‘
A€ &
5413|121
SEF444X

COMPONENT INSPECTION
Fuel pump relay

Y

Check continuity between terminals @ and B .

Conditions Continuity
12V direct current supply Yes
between terminals @ and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harness connector.
2. Check resistance between terminals @ and @ .
Resistance: 0.2 - 5.0 Q at 25°C (77°F)

If NG, replace fuel pump.

EC-168
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Power Steering Oil Pressure Switch

@l
EC-PST/SW-01
MA
ECM
<> {C>: LHD models EM
PWST €D: B <{B>: RHD models
|_4|T|3_| <{A>: A/T models
<M>: M/T models LG
S8 @W>: 2-wheel drive models
O <B <8 {@K>: 4-wheel drive models
%
x1---CA> 9K <M 9A
x2- (B> @D, I : @
sB B x3---CA>: E10D , <M>: E0D -
o~ mmm : Detectable line
8J %1
. for DTC
SB SB == : Non-detectable
aa line for DTC CL
Y ew L es
SB SB
MT
sB sB AT
[l 11
POWER STEERING PONER STEERING TE
ON 8&%TEE|ESSURE ON | SWITCH
OFF\"/T (Z) OFF "”T
£l LI & P
B B
| | A
B B
.
B B B B B B BR
1 1
o | o |
L 1 L =X ST
RS
R(gf?g tg last) page
- oldout page) .
€ (1]2]3[4) D 1[2[3]4a][5 <. _—I6[7[8]9]10] €52 5T
> 6y \gle[7][8/ oY B [uaft2l13[1415]16[a7 18]10[00R1[o0[3loa] W CHRETY
@85 Ew0d
HA
] EL
o[10]14]12[13[14[15 EI 23[e4]25]e6]27]28[29][30]31]32[33[34]35 E5D
16[17[18[19]2021[22| L [36[37[38]30]40[41[a2]43[44[a5]a6[a7[a8] | W ° W H.s.
DX

HEC681
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e

Power steering oil pressure——
switch harness connector

SEF112U

Power Steering Oil Pressure Switch (Cont'd)

COMPONENT DESCRIPTION

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

MONITOR ITEM

CONDITION

PWI/ST SIGNAL .
engine

e Engine: After warming up, idle the

SPECIFICATION
Steering wheel in neutral position
ot OFF
(forward direction)
The steering wheel is turned ON

ECM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values, and are measured between each terminal and @ (ECM ground) with a voltmeter.

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC voltage)
NO.
|Engine is running.|
oV
43 SB Power Steering oil pres- Steering wheel is being turned.
sure switch [Engine is running. |
Approximately 5V
Steering wheel is not being turned.

EC-170



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIRCUITH
HOLD STEERING WHEEL
IN A FULL

LOCKED posiTioN
THEN

TOUCH START

l

NEXT ||

START |

MEFO023E

Power Steering Oil Pressure Switch (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”".
2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.

OK

A 4

*MONITOR #NO FAIL

0

PW/ST SIGNAL OFF

RECORD ]

SEF5911

OR
1. Start engine.
2. Check “PW/ST SIGNAL” in
“DATA MONITOR” mode with
CONSULT.
Steering is neutral position: OFF
Steering is turned: ON
OR

[ Ecm |o{connecToR||

[V]
o o

"SEF113U

1. Start engine.

2. Check voltage between ECM
terminal @ and ground.
Voltage:

When steering wheel is

turned quickly
Approximately OV

Except above
Approximately 5V

®

lNG

INSPECTION END

ye— .

Power steering oil pressure——
switch harness connector

SEF112U

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect power steering oil pressure
switch harness connector.

3. Check harness continuity between
power steering oil pressure switch har-
ness connector terminal @ and engine
ground.

Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to ground

and short to power.

NG

- Check the following.

lOK
®

(Go to next page.)

EC-171

"| e Harness connectors

&0,

e Harness for open or short
between power steering
oil pressure switch and
engine ground

If NG, repair open circuit,

short to ground or short to

power in harness or con-
nectors.

MA

EM

LG

FEE
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T
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TF
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Power Steering Oil Pressure Switch (Cont'd)

®
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM harness connector. "| @ Harness connectors
2. Check harness continuity between ECM EB),
terminal @ and power steering oil pres- e Harness connectors
sure switch harness connector terminal ED.,
@. e Harness connectors
Refer to wiring diagram. a8), (RHD models
Continuity should exist. only)
If OK, check harness for short to ground e Harness connectors
and short to power. G, (RHD A/T
OK models only)

e Harness for open or short
between ECM and power
steering oil pressure
switch

If NG, repair open circulit,

short to ground or short to

power in harness or con-
nectors.
A\ 4
CHECK COMPONENT NG‘ Replace power steering oil
(Power steering oil pressure switch). | pressure switch.
Refer to “COMPONENT INSPECTION”

below.

iOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

A€ E

[Q]

Except
RHD 4WD @ CT) RHD 4WD
modely2 2I {7 models

SEF157U

COMPONENT INSPECTION

Power steering oil pressure switch

1. Disconnect power steering oil pressure switch harness connec-
tor then start engine.
2. Check continuity between terminals @ and @) .

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-172
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Ry IACV-FICD Solenoid Valve

Throttle body | cOMPONENT DESCRIPTION “

The idle air adjusting (IAA) unit is made up of the IACV-AAC valve,
IACV-FICD solenoid valve and idle adjusting screw. It receives the [j]A
signal from the ECM and controls the idle speed at the Eresel

IACV-FICD
solenoid valve

harness value. For more information, refer to “DESCRIPTION” in
connector \ EM
/ IACV-FICD
solenoid valve SEE716X L@
ECM TERMINALS AND REFERENCE VALUE m
Remarks: Specification data are reference values and are measured between each terminal and @G (ECM ground) with a voltmeter.
TER | \Wwire DATA =
M’Ll\(l)AL COLOR ITEM CONDITION (DC voltage)
: GL
|Engine is running.|
Both air conditioner switch and blower switch | APProximately 1V MT
23 GIR Air conditioner relay are “ON". (Compressor operates.)
|Engine is running.| BATTERY VOLTAGE AT
Air conditioner switch is “OFF". (11 - 14v)
|Engine is running.| TE
e Idle speed
e Ambient air temperature is above 23°C ov
(73°F) D
e Air conditioner is operating
|Engine is running. | BA
Ambient air temperature e Idle speed BATTERY VOLTAGE
25 BR/W switch e Ambient air temperature is below 23°C (11 - 14V)
(73°F) RA
e Air conditioner is operating
[Engine is running. | BR
e Idle speed )
e Ambient air temperature is below 23°C Approximately 5V ST
(73°F)
e Air conditioner is not operating
|Engine is running.| RS
Both air conditioner switch and blower switch | APProximately OV
46 \ Air conditioner switch are “ON". (Compressor operates.) BT
|Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14v) HA
EL
IDX

EC-173
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FOR LHD MODELS

IACV-FICD Solenoid Valve (Cont'd)

IGNITIOC?IN SWITCH EC-FICD-01
|
g 7.5A Refer to EL-POWER.
=mm : Detectable line
v for DTC
G/W = : Non-detectable
| =) line for DTC
o G/W G/W —.—I
} G}W G/W
G/W
THERMISTOR
Il I|=.L=|I |I—I|
THERMO 6 CONDITIONER
G e =
1 el o B
G/0R G/B - — B
It | o/R By
To A/C switch To compressor
G/0R (Refer to () B/W -}(Hefer to
||@ HA-A/C, M.) I A-A/C, M.)
G/0R €D B
[T] 1ACV-
[I‘—!l:ﬂ FICD
£ | stgom
TRIPLE-
LOW | HIGH |PRESSURE LQTI_J
el e SWITCH /R DIODE
- -
Ll f en/w
Y
sy €90 ‘—*—‘-
B BR/W
i } If =1
Y BR/W G/R LOW AHIGH
sl [E= 231 Py
A/C TA ACRLY .
4 5 = B T T -
s 8 8 CH
- - ‘
— Refer to last page
[¢) [m] 3 (Foldout page) .
2[3| ™49 [1]2[3]4]5] M8 - ﬂB [2[X]1] €5D
i] BR  [el7lelol L 2-aliry G B @
—1
2[3[4][9]10]11]12[13]14]15 B 23[24]e5]6]27]28]29[30[31[32]33[34]35 \¥o
5[6[7]8] [16]1718[19]20[21122) L [36[37]36[30l4041]42fa3[adja6l46l47]46] | W | MY

EC-174
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IACV-FICD Solenoid Valve (Cont'd)

FOR RHD A/T MODELS

— - @l
TGNITION SWITCH EC-FICD-02
é 2 BA Refer to EL-POWER. A
mmm : Detectable line
1 for DTC 0
G/W == : Non-detectable
1 €09 line for DTC
I G}w G/W LG
THERMISTOR O/W |_.
\ [wul T
THERMO h 4| coNoITIONER
. oy
[5 ] ESD
L= 5 FE
(KR U] G/R B/W
G/OR G/B IS} - 23]l )
s -8l sy oL
“ V G/R  B/W
G/OR To A/C switch (7Z¥))
(Refer to L.—]
B8 HA-A/C, M.) oy 222 MT
G/DH G/R I To compressor
o @— B/W P (Refer to HA-A/C, M.)
[l 0 52 I *o— AT
TRIPLE- G/R  B/w BR/W
LOW | HIGH |PRESSURE
el e SWITCH il IACY- (21 BR/W TE
TNORMAL SOLENOID DI0DE |@|
s VALVE o /w@
L4l 2] (E8) } a®
Y G/R 6/R 5
@ | — [ BR/W B
P e £
@1 } AMBIENT
=2 TEMPERATURE | ¢—— B4
Y BR/W G/R SH LOW _#HIGH
[zel sl =] ° ,
A/C TA ACRLY I IL'L_II BR
SW SW ECM I f B
B B
= ~ L1 ST
—] Refer to last page Fﬁ@
o A 3 (Foldout page) .
2[3 (1]2) X1l
1 ] BR \3]4/ B 5] L BR ’ B “8d Eod BT
1[2[3[4]5}<_ _—=I6[7][8[910] €59 [1[2[3][c[4[5]6]7] €D [X EE®
1[12[13[14[15[e] 78190 122l23le4] W glof10]1112[13[1415]16] W W A
1
1]2]3]4][S]10[14]12[13[14]15 El 23[eal25]26[27]28]29]30]31]32[33[34]35 @ EL
5]6[718] [6[t7]18]15i20[21[ee| L [6[37/38[30l40la1[ac43lada5la6]7la] | W | APY
IDX

HEC683
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IACV-FICD Solenoid Valve (Cont'd)

FOR RHD A/T MODELS

IGNITION SWITCH EC-FICD-03
| Refer to EL-POWER
g 7.5A efer 0 .
mmm : Detectable line
? for DTC
G/W == : Non-detectable
f M line for DTC
o G/W G/N =——@
' o
G/W  G/W
THERMISTOR oW B M e
[ AIR
THERMO - CONDITIONER
G ry
[5 | ESD
(L3]) (L2]) H49 / /
G/R B/W
E10D
G/OR G/B |P-4|-
()
“ |i G/R  B/W
To A/C switch (W)
G/OR@ G/B < (Refer to
28] HA-A/C, M.) oW
G/OR G/R 1 To compressor
= @— B/W P (Refer to HA-A/C, M.)
O (o7 b , —
TRIPLE- G/R B/W Bnl/w
LOW | HIGH |PRESSURE
oy e |SurrcH M- B3 | o
NORMAL SOLENOID |@|
y VALVE BA/W
&Y e L } )
Y &R __ oA = &mop
IZal B L ] BR/W
Y =
f AMBIENT
I_._I TEMPERATURE | ¢—=
SWITCH LOW AHIGH
Y BR/W G/R
el =] 3l °
A/C SW TASW ACRLY I I (L]
ECM B B f B
S 3] fEoTtout page) "%
Vi oldout page) .
2[3 (1]2\ E2D X1 €D 2
1] ] BR 3[4/ B 5] L BR’ B M €D

N/
1[2[3]4]5<__—>6[7[8][910] €59 [1[2[3][c[4][5]6]7]EED [X] €56
11]12[13]14[15[16]17[16[1920[21[22[23[24] W 8|9[1o[11[12[13[14]15]16] W W

29
5[6]7]8]]16]17]18]19[20[21[22 36(37[38]39]40]41]42]43]44]45]46]47]48

t[oT[ 4T [S[ e[t o] PIpaeaeeT eIt oS
W
H.S.

HEC684

EC-176



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

7,
m/////

0

WY |IHII////
\\\\ 7

\\\\\\\Hl l’l/l///

& T

: ?

x1000 r/min

cfég\ﬁ

MEF634E

IACV-FICD Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

SEF701X

y

CHECK OVERALL FUNCTION. OK | INSPECTION END

1. Start engine and warm it up to normal "
operating temperature.

2. Check idle speed.
700£50 rpm
If NG, adjust idle speed.

3. Turn air conditioner switch and blower
fan switch “ON”".

4. Recheck idle speed.

850 rpm or more
¢NG
Check if air conditioner compressor func- NG‘ Refer to HA section.
tions normally. "
OK
B ,

CHECK POWER SUPPLY. NG‘ Check the following.

1. Stop engine. "| e Harness connectors,

2. Disconnect IACV-FICD solenoid valve EwD,
harness connector. e Harness connectors,

3. Restart engine and turn air conditioner W4, (RHD mod-
switch and blower fan switch “ON". els)

4. Check voltage between terminal @ and G, (ws), (ves),
ground with CONSULT or tester. (RHD A/T models)
Voltage: Battery voltage e Harness for open or

short between IACV-
OK FICD solenoid valve and
air conditioner relay
If NG, repair harness or
connectors.
\ 4

CHECK GROUND CIRCUIT. NG‘ Repair open circuit, short

1. Turn ignition switch “OFF". "| to ground or short to power

2. Disconnect ambient air temperature in harness or connectors.
switch harness connector, and ECM
connector.

3. Check harness continuity between
ambient temperature switch harness
connector terminal @ (for location of
ambient air temperature switch, refer to
HA sectior) and body ground, switch
terminal @ and IACV-FICD solenoid
terminal @ . (Including diode)

Refer to wiring diagram.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
¢0K
NG

Check if ambient air temperature switch
functions normally.

vOK

®
(Go to next page.)
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Refer to HA sectiod.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont'd)

®

)

CHECK COMPONENT NG
(IACV-FICD solenoid valve).
Refer to “COMPONENT INSPECTION”.

"] noid valve.

Replace IACV-FICD sole-

OK

y

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

y

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector. Then retest.

y

INSPECTION END

IACV-FICD
solenoid valve

harness
connector

IACV-FICD
solenoid valve

Al

Plunger

Washer

Spring

SEF199S

COMPONENT INSPECTION
IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.
e Check for clicking sound when applying 12V direct current to

terminals.

e Check plunger for seizing or sticking.
e Check for broken spring.

EC-17/8



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal
EC-LOAD-01

VA

g 15A Refer to EL-POWER.
{C>: LHD models
{B>: RHD models EM
R/W <BA>: RHD A/T models
€D : B>, €0 : QB Except
- M : NB>, 8D: <B®W: RHD M/T models LG
IE{EI *1---<D> 88 , @ 4R @D 68
[8] mmm . Detectable line
for DTC
== : Non-detectable
2ND line for DTC EE
NP LIGHTING
oFF & SWITCH
_________ q q
HIGH PASS ou PASS , CL
\%/’ HIGH \L./T
MT
R/L R/G AT
() R/G = To TE
EL-H/LAMP
® | YR Eaaid
| PD
R/L R/G
o1 wal
DIODE FA
L el RA
i i
—-
® v i Next BR
ST
RS
oo T ': ) Refer to last page
B @ B @) D 1[2[3[4[5] @3 (Foldout page) .
'319162 BR [14]5] BR ! 6[7[8[aft0] L B EmD BT
[} | ’
| G 6 <[] 63 B | 5 €D "
QEIE o[8[2] BR [2/105]11] BR !
EL
DX

HEC685

EC-179



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

[RAZiDE |

Electrical Load Signal (Cont’d)

IGNITION SWITCH| |
| BATTERY| ON or START
I I Refer to
20A 10A EL-POWER.
(1] [20]
| ] ]
L/B W/B |
ety === --- 1¢2])
L/B W/B
REAR
&l [T1 wINDOW
3 DEFOGGER
H RELAY
LEJ B €D : B®
L L e
B/L G/R

* 98800

*x2- -
%3 -
*4- -
*5- -
%6 -

EC-LOAD-02

LHD models
RHD models
RHD A/T models
Except

Double cab models
for Australia

@ N, B 10
@A 15R N> 8J
@Y IN  NB> 12D
-BB 14Kk  <NB> 10J
-@: @D, ®: @B
B E0d) , NB>: Ef0D

Detectable line
for DTC

Non-detectable
line for DTC

REAR
WINDOW
ON | DEFOGGER
- SWITCH

L )

Preceding I TN )
page <P Y A\ LL/ A\ B
Y Y Y ®
[l |
LOAD ECM B B
@O 4 L
€D: B
_ Refer to last page
a H=H (Foldout page) .
2le[1] @42 [1]2]3]4]6 5/7] €55 €72
4|3[5] W 6[7[8[910] L 3[6] BR® BR CRETY
1[2[3[4[5]< —>6[7[8[9]10] €59 ’
11[12]13]14]15/16[17]18]19]20[21/22]23[24] W
—
1[2]3]4][o]10[11]12[13]14[15 El 23[o4[25[26]27[28]29[30[31[32]33[34[35 EED |
516]7]8][16]17]18[1920[21]22] L [36]37]38[30]40]41]42|43]44[45]46]47[48] | W ° W H.S.

HEC686

EC-180



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

FOR LHD MODELS

IGNITION SWITCH
ON or START

MIL & Data Link Connectors

W :

EC-MIL/DL-01

With tachometer

8[9[10]11]12]13]14 GY 111213

14]15]16]17]18[19

20/21]22]23]24

W 12]13]14]15[16

)21]22]23]24] BR

30/31|32{[33[34|36] BR

g 10A Refer to EL-POWER. Nithout tectomot
: 1 ou achometcer
20
: *1---qW 37 WD 22
W/B x> 42 D 47
4 _
o mmm : Detectable line
1 for DTC
W/B == : Non-detectable
line for DTC
LTJC::)
w/B
| w/B
W/B 1
I-)(- I
[x1] COMBINATION DATA LINK
METER CONNECTOR
(MALFUNCTION FOR CONSULT
INDICATOR
LAMP)
B : W 1] (2] (6] X
( ( .
I_*Ia_l 10 ¢iD: 4D G/Y G/R G/W B
oo
L/G
0 e
OR/B
OR/B G/Y G/R G/W
(el B2l B3] =41 o
LED DDL DDL CHECK [ l
R RX TX ECM B B
4 4L
™59
1[2[3]4]5]6]7] 41D [1][2][3]4]5 —I6]7[8][9[10] ND [1]2[3]4]5]6][7][8]S]10[11] (N\2)
Pl

30]31[32/33|34|36|36(37]38]39]40

41]42]43]44]45]46]C
BR |52|53|54|55|56|57 58/59

-
37 IN4o[41]42 R 1 2 o 5 5 7 2 )
|
[

30]31]32J33{34|35

2[3][4 91011121314[15@23

6] 718/ [16[17]18{19[20[24[22]

43]44]45(46]47]48

H.S.

EC-181
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

FOR RHD MODELS

MIL & Data Link Connectors (Cont'd)

EC-MIL/DL-02

EC-182

IGNITION SWITCH| |
ON or START
10A | Refer to EL-POMWER. <IW>: With tachometer
g AT : Without tachometer
. x1.-- W 37 GD 22
W/B x2---CIM> 42 WD 47
4 _
® mmm . Detectable line
] for DTC
W/B = : Non-detectable
* line for DTC
(L3
W/B
| W/B
W/B 1
l-)(- I
[x1]; COMBINATION DATA LINK
METER CONNECTOR
C@ (hfﬁbgg%%ém FOR CONSULT
LAMP)
B : W L] 2] (6] 8]
q q :
[x2] Qo GD: &> 7, G/R G/W B
L/G ‘ f ‘
L/G
QD
G
OR/B - G/Y G/R G/W
q
S L &) ---- 85 --- 25
OR/B G/Y G/R G/W
OR/B G/Y G/R G/W
31 [EAl =3l 34l [
LED DDL DDL CHECK [ I
R RX X ECM B B
€50 4L L1
ol2I3[4]6[6]7] ™D [1[2[3]4[6| —>I6]7[8[9[t0] (ND 1[2[3[4]5]6]C]7[8[S[10[1] (N2
slofiolitf12131d oy  [11f1213[14)15/te[i7ie[1o0pe1fRle3d] W 0w [12[13[14[15]16]17[1819je0]21[223l0d] W
[~——————————- — - - 7
36]37]38]30)/Z2\[40[41]42 il 231 22 ) ] [ £ 7 2 41]42]43]44]45]46]]47]48[49[5061] LD |
27 30[31[32][3334[35] BR L 3031]32]33[34|35[36[37]38]3040]| BR  [52|53/54|55[56/57|58[50]60/61/6263]64] W |
______________ —_— —_— |
1]2]3]4[[9]10[11]12[13[14[15 EI 23425]26[27]28/2o 303132 R334[%| | E5D | T
5]6]7[8] [16]17[18[19[20[21[22] L [36[37[38]39|40[41[42]43[44[45]46]47[48] | w hs.

HEC688



CARBURETOR

Automatic Choke

IGNITION SWITCH EC-CHOKE-01
ON or START
Refer to
15A EL-POWER.
{O>: LHD models
<{B>: RHD models
"t *1- <D 108 B> 9A
o
|
W/L
W/L
w;L rh
{ J CHECK
I CONNECTOR
W/L W/L
2 10
_I%I_' I_I%I_I AUTOMATIC L L
é \' CHOKE RELAY L B
o f
L] Ly O
Y/B L
@)
Y
€30 CARBURETOR
— - (AUTOMATIC
((ZE) ﬁ[:;cj CHOKE HEATER)
€ : B
kﬁo_.— L 4:[1—@—1
Y/B 1
[31 e 1M i_l
EMOEk B B i
[]: T .J l B B
ALTERNATOR i | | i i
€D, @D =)
B8 Refer to last page
RPEOEE 6D — @ € [EH[IEd (1R3[4 @D oldout page)-
5|6]7][8]9]10] B GY’ GY 5] B \§/6]7[8/ B @,
r———,_——————_—_—_—_——— ‘:
€209 i © @D — @D |
GY 1 [2] 3BJ4 GY !

EC-183

HEC648
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EM
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CARBURETOR

Fuel Cut Control System

IGNITION SWITCH
ON or START
Refer to
15A EL-POWER. <O : LHD models
<{B>: RHD models

wW/L
@)
W/L
€5
Lrl
W/L
@)
W/L
[11 CARBURETOR

(FUEL CuUT

SOLENOID

VALVE)
L &®: <©

€ED: B

Refer to last page
) (Foldout page) .
— @260 E4?D
@zl ov > o @ @@

HEC649

EC-184



CARBURETOR

IGNITION SWITCH
ON

Refer to
EL-POWER.

AIR
CONDITIONER
RELAY

@==m B/W ®p To compressor

B/W

1]

ISC-FI POT
CONTROL
SOLENOID
VALVE

& & e

-J‘—cn

ISC-FI Pot

EC-FIPOT-01

THERMO
CONTROL
AMPLIFIER

THERMISTOR
X

G/B

-
To HA-A/C.M 4 G/B —I

TRIPLE-
PRESSURE
SWITCH

LOW
[N

HIGH
@

NORMAL

4]

Y

B B
-
o N7 v 1 Refer to last page
2[3| M49 112\ €25 1 — E3D I (Foldout page) .
1] BR Gl4) B i B BRE |
BB : @ @
3]
[2[XI1] €D
5 L

EC-185

HEC650
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ELECTRIC FUEL PUMP

Wiring Diagram — FPCM —

EC-FPCM-01
IGNITION SWITCH IGNITION SWITCH
ON or START ACC or ON
Refer to
10A 10A EL-POWER.
(=] [25]
B/W G/W
=1 El
IGN s FUEL_PUMP
CONTROL
OIL P. MODULE
GND OUTPUT ALT SW
B WiL wﬂa Y/L
By
(ST LI"l
: Y/B Y/L
"2 @@ I I
Y/B D Y/L
W/L T o o oo __ 1
A ) D &
[2] 1] Y/B Y/L
FUEL [ | CONDENSER T%T
PP | T @D
<
4] 2] LOW /" HIGH | S RRESSURE
B 8 ~-—
fiiﬂ )
. @120 L
| Y/B
.
I Wéjl €9 E29
® []: EMD B B - r—
I I ALTERNATOR ﬁj B
i1 @D @D ® l
4 1 1 A
MD 59 € E®

______________ . Refer to last page

O] — r (Foldout page) .
e [ (ARERED . @D 0ED . @D
5I5[1] W w Gelz[8) B @D ev ! [ G 6v @ @

— @D C [2R[EOHEE[7] D
s @EBEED e [eloloieEudss W

HEC652

EC-186



ELECTRIC FUEL PUMP

Rear body mounting
bracket RH

DISCONNECT

=3

SEF725X

Inspection

FUEL PUMP @l
1) Make sure that ignition switch is “OFF".

2) Disconnect fuel pump harness connector. MA

3) Check resistance between fuel pump connector terminals 2

and @ .
Resistance: Approximately 0.2 -5 Q EM

LG
Cl
FE
CL
MT
AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL

EC-187



IGNITION CONTROL SYSTEM

Wiring Diagram — IGN —

BATTERY

Refer to EL-POWER.

IGNITION
!(//* ST | SWITCH
OFF ~e@—

( ®20
ACC |ON

EC-IGN-01

: LHD models
: RHD models

<D 1 ,<B 2

:@0

3]

l;’EI RESISTOR

L fIPWA{2]mmmm W wp To EL-METER
B/L

L L B/L B/Y B/Y B/L

g g 21 [11 31 ImLII [l

DISTRIBUTOR
CONDENSER €E10)
IGNITION
COIL
SPARK PLUG
Refer to last page
—— (Foldout page) .

5 = —
al W B oY

EC-188

@ €@

HEC651



QUICK-GLOW SYSTEM

Component Parts Location

TD27 AND QD32 ENGINES

Under instrument panel

% -
L— /X
Glow control unit ’ —_ A,

~ Thermostat ho‘y/~<
ﬁgine coolant
Z/
'I l/

temperature sensor

TD27 (For cold areas and models for Australia)
Harness connector \t_/-/ l
! =
NS
— ‘
g‘ ’.‘/ /
A @/)'

Intake manifold

TD27 (For cold areas and models for Australia)

Glow relay-2
Glow relay-1
Relay box

(Fusible link and fuse box)

DEFO030-B

EC-189

[FA

RA

BR

ST

RS

BT

FA

EL



QUICK-GLOW SYSTEM

Circuit Diagram
TD27 (EXCEPT FOR COLD AREAS AND MODELS FOR AUSTRALIA) AND QD32 ENGINES

EﬂFUSE

BATTERY (Via © : For cold areas (D engine) IGNITION SWITCH
fusible link) : For cold areas and Australia ON or START
| (@D engine)
FUSE
IGNITION SWITCH
OFFJACCT ON T ST [-""‘---*
oloTo
5 8 $ FUSE :
& <|> N D6 5%4%5NATION
0 N 1
FusE | @
VEHICLE
8 SPEED
SENSOR
CONTRO
L GLOW
GLOW UNIT INDICATOR
RELAY LAMP
-1
3
1
l 12©
Co2
5
ENGINE L
= COOLANT [F
SOLENOID 4 TEMPERATURE
TIMER J_ SENSOR
GLOW PLUG SUMECTION .l L

I m

ALTERNATOR

HEC691

EC-190



QUICK-GLOW SYSTEM
Circuit Diagram (Cont’d)
TD27 ENGINE FOR COLD AREAS AND AUSTRALIA

BATTERY (Via () . For cold areas IGNITION SWITCH
fusible 1ink) ON or START

| MA

IGNITION SWITCH FUSE IZI FUSE

OFFJACC| ON | ST
2% FUSE EM

[P e)

olof
olol—ol-{o
-

N 16 10 LG

FUSE 11 COMBINATION
M

~

ETER
[ 4 l
5¢6Low S¢eLow VEHICLE
H E RELAY ” % RELAY L SPEED
o B|7F 0|05 SENSOR e
| GLOW

GLOW
CONTROL INDICATOR
UNIT LAMP

| DROPPING 14 O CL
RESTISTOR o

15 12 T
ENGINE
ALTERNATOR COOLANT

TEMPERATURE SOLENOID AT
SENSOR TIMER ©

N = INJECTION
GLOW PLUG PUMP T
HEC692

ey
==

—m

—5

PD

[FA

RA

BR

ST

RS

BT

FA

EL

EC-191



QD & TD

QUICK-GLOW SYSTEM

Circuit Diagram (Cont’d)

TD25 AND TD25Ti ENGINES

fi

SLVN U3TM

HOSN3S
NOTLATONTE o INe 000 worl @ oroiil
3NION3 3NIONI _H3L3W0 - g1oN3I0S  N0sD LN 13n4
W I1N310d Y -
2
% o) M T
i !
oo Q
T
dH
HX
owm
« W o 6 02 67 12 8 /1 €1 & €2 1€ g
e o 51000
H MHQM %Wg N3 ) o N
wo
| o 1 L
g Sa% !
L ro e 07 8 Ve SIS A 2
w L
T 2
HOSN3S < <
033dS > >
370IH3A g ox o
= = oo o~
<<
@ i 5.0 26| Zafe]
olabs | e
Jz< O+ o<
AV3d ) =] %m n=>
i3 (g T gF 28
T304 (29 NOILVYNISWOD G o W
w~ w~
3sn4
o)
0
[ 1o
010
010
51610
mﬂiﬁm 3sn4 mﬁimm 15 [N [00¥] 330
HOLIMS NOILIN9I
“U0tTl198S T3 Ut
LSLVN, 03 Jajad @ Tx *
SLVYN 3nouitm : QO 1HVLIS J0 NO

dWNd NOILJ3NrNI

9N71d M09

AVI3Y
MO0 (S,

HJOLIMS NOILINOI

(qUtr arqgrsny
BTA) AH3LLVE

HEC693
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QUICK-GLOW SYSTEM

Description
TD27 AND QD32 ENGINES
For cold areas and Australia
———~When not cranking
« s «s o« When coolant temperature is over 50°C (122°F)

ST ooaoo When drivi r 20 km/h (12 MPH
Ignition switch ON E :—j en driving ove m/h )

OFF —I
Indicator ON

OFF[ - T
(TD27 only) OFF
Relay-2 ON [ 1 — —
(TD27 & QD32) OFF b —dececces ; :.-J____?ng

Ts : Ts 7]
Vehicle speed 20 km/h
sensor 10 km/h
0 km/h

Solenoid timer
(Injection timing ON <
advance) OFF [._J LI Il
(Except Australia <—I-————[l
models) Ta
Glow plug 1 \\ o &
temperature AN

—
>

Elapsing time

SEL983ND

When coolant temperature is lower than 50°C (122°F), the relay-1 and the relay-2 are turned on at the same
time that the ignition switch is turned on. From this time, the electric current flows through the glow plugs and
heats them up quickly. After T, seconds have passed, the control unit turns off the indicator. The relay-1 auto-
matically turns off after it has been on for T, seconds or the cranking time, whichever is longer.

The solenoid timer (for advance injection timing) is turned on at the time that the ignition switch is turned to
“ON". The relay-2 remains on for T; seconds and the solenoid timer remains on for T, seconds after the igni-
tion switch has returned to “ON” from “START". The solenoid timer advances injection timing. These features
improve the combustion performance of the engine after it has started.

When the coolant temperature is higher than 50°C (122°F), the relay-2 is turned on only during engine crank-
ing for TD27 engine.

When the coolant temperature is higher than 10°C (50°F), the solenoid timer is turned on only during engine
cranking.

T,: approx. 2 -6 [sec.] (Varies with coolant temperature.)
T,: approx. 4 -8 [sec.] (Varies with coolant temperature.)

T5: 600 [sec.] [When coolant temperature is below 50°C (122°F).]
0 [sec.] [When coolant temperature is over 50°C (122°F).]
T, Ts ™t 30 [sec.]  [When coolant temperature is below 10°C (50°F).]
0 [sec.] [When coolant temperature is over 10°C (50°F).]
Ts % 30 [sec.] [When coolant temperature is below 50°C (122°F).]
5 [sec.] [When coolant temperature is over 50°C (122°F).]

*1: For TD27 *2: For QD32
e When the ignition switch is repeatedly turned “ON” and “OFF”, T, becomes shorter.
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QUICK-GLOW SYSTEM

Wiring Diagram
LHD MODELS WITH TD27 EXCEPT COLD AREAS AND QD32 ENGINES

EC-GLOW-01
IGNITION SWITCH
BATTERY ON or START
B/R Refer to
B/Y B/W
B/Y B/W
[Ewl [wal
START IGN
GLOW
IGNITION
ST [SWITCH f ConTROL
ALT L
W GND
(Y ] Ly
Y/G Y/B B
B . B
Y/G Y/B
5 &2 &)
----------- (8]
Y/G Y/B
2] ENGINE l
COOLANT
@ TEMPERATURE Y/B
SENSOR T%T
L) Ail L | ALTERNATOR
@D, @8
€0 : For cold areas B é ’
®
B
n [
H |
]
B B B
1 4 1
59
Fmmm— e — e — — A Refer to last page
| (Foldout page) .
1[3][5| ¢20 8[o[1o[[11[12] M29 r © GD — A8 |
6[2[4] w 1[2[3]4]5]6]7] W 12 @l9 Gy ! ™M) ED

HEC694

EC-194



QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

BATTERY
Refer to

80A | EL-POWER.

I —
BE

3212

EC-GLOW-02

. TD27 engine models
: QD32 engine models
: For cold areas

T%T RELAY-1
s 5
2L @2 B
LY e 6/A SLow
B Ww/L CONTROL
VSP UNIT
G/L
[6] 3]
W/L
- D @, @D D ';f 5!
?@:,@:

Nfem I

sB oA>

Next page

W/L

o
I GLOW
B B PLUG
a4 a M313)
R
____________________ Refer to last page
1 — 1 O] (Foldout page) .
012 M29 o 2 [3| @D | (=3 1] &6
slaklel] w1 ow B ow @ s ) B €

____________________
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

IGNITION SWITCH W : With tachometer
ON or START | BATTERY I D> : Without tachometer
Refer to ¥ 37 WD 22
10A 7.5A | EL-POWER. x2 - 2  AD 21
¥3- W 1 WAD 55
*4-- - 32 AD 28
------- %6 7 @D 24
& i X7 15  FD 37
W/B R/G ,
[E31] [EAl

UNIFIED METER CONTROL UNIT
(@ WITH SPEEDOMETER AND ODO/TRIP METEH

#T>: WITH ODO/TRIP METER COMBINATION
METER
?@ q? @D, @B : B
GLOW 0 @D : G
(&) INDICATOR ’
LAMP > FPC CONNECTOR WD
B3] 2 B 2
SB W/L B W R
14> -- ---BF-------
0 oy O - B 53 --- g
B W/L B W @® R
(4Bl === {[4A]]
<ip sB ;_J } ? G0 t
. E33
Preceding €3 E
bage L.JL._I
<Bp W/L W R
® =1
I VEHICLE
B B SPEED
4 A OH
= = 2c
59
it - | Refer to last page
| [1[2]3[a)/\5[6]7 B[7]3839 lD|40414§] ! (Foldout page) .
i[8 Bl458 W [27]28ieo[0]31BE2l333435 BR |
| Sloloielodehy w eeanuralass B, €D

r
N 1 2 e ) o e P P 41]42]43]44]45[46] 47| 28]49[50/61 !
:_ 30[31]32[33]34[35[36/37(38[39[40] BR  [5253|64]55]56|57|68]6960/61|6263]64] W :

12]13]14]15]16]47]1819]20[21]22[23]24] BR \5]6]7|8/ GY 1[2 GY

1[2[3]4]5][6]C[7]8]S[1011] (N2 (1]2]3][4\ E» 15_?23
@

HEC696
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QUICK-GLOW SYSTEM
Wiring Diagram (Cont’d)
LHD MODELS WITH TD27 ENGINE FOR COLD AREAS

EC-GLOW-04 Gl

MA
pywm—" 8SNITIg¥Ag¥ITCH
or
B/R Refer to EM
(8]
LG
B/Y B/W
B/Y B/W
el [l
START 6N SLOW FEE
T | IGNITION f CONTROL
OFF ch_ v D TW ALT L GND “30 CL
Y/G Y/B
‘ B A B T
B ==t -------- B
Y/G Y/B
& AT
L_J 18
Y/G Y/B
27 encINE I TF
COOLANT
TEMPERATURE Y/B
SENSOR ,—[%—' o5
] L | ALTERNATOR
B e | @D,@®
= A
O
B
2 ® RA
¢ |
: BR
B B B
4 = 3 4
B2
ST
i " Refer to last page
[ | (Foldout page) . @g
1[3[5| ¢20 7643 2[1] ™30 1+ © GBD — @B |
6[2[a] W 1615]14[1312]11]10[9]8] W ! G ov ! ICHXE)
U PR U R R S — 4 |_|-—|_|
X (112]3[4]5)
A[2 GY &l7[8alic/) &Y m
EL
DX

HEC700
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-05
Refer to
B0A | EL-POWER.
W
d)
C5)
i
i
L/W W W
GLOW GLOW
rl%|_| m RELAY-1 rl%l—‘ m RELAY-2 f f
% = :3 °| &
ol @ ol e B/W L/W
Hide HLEe x|
W/L B W/B G/R2  G/Rt GLOW
il
DROPPING
RESISTOR vsP G/L

W/L SB

© m—
|
“ |f
o= v
®

1 0 —) E——
]IlCI:}tD:EEhsin
36

sB odE>

Next page
W/L dE>
I GLOW
B PLUG
A M3139)
@ - - - -
e e — — - Refer to last page
[ — | (Foldout page) .
7]6[5[E4[3[2[1] M30 | mEED BB I D @D [3| @ @D |
16/15]14[13[12]11]10[9[8] W : W’ W W’ W 4 6’ 6 ! M5 Eiod
|

bl
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

IGNITION SWITCH W : With tachometer
ON or START | BATTERY | <A : Without tachometer A
Refer to x1---qW 37 WD 22
10A 7.5A | EL-POWER. - 2 WD 21
*3---TW 1 WD 55 BN
x4. - 32 AD 28
W/B R/G %5 T 3 WD 23
|r ------- {19]) XTI 7 AD 24 LG
WB R/G *7- - 15  ED 37
el B2l
UNIFIED METER CONTROL UNIT EE
{I¥>: WITH SPEEDOMETER AND ODO/TRIP METER
#TD>: WITH ODO/TRIP METER COMBINATION
METER oL
D
GLOW m:m ®D): D
@ INDICATOR
LAMP MT
AT
|2e3]) [EZ1] |2S])
SB W/L B
D) TF
g ==—=-- sl --- =3k
[14] [15]
SB W/L B
I PD
< f
<Ep sB
Preceding FA
page —
<Ep WL ®
I I RA
VEHICLE
B B SPEED
2 n SENSOR
= = 4@ R
(=)
ST
T T T s | Refer to last page
1[2[3[4a)/\5[6]7 37]38]38)/ o \0[41[42 I (Foldout page) .
1 13[14/15[16] W  [27]28]29]30[31]32|33[34|35| BR |
|EE] o[11][12] 2 | _| B EmD RS
b}
- [
1[22]e3]24[es| C[es]e7]28[29) 41 42|43|44|45|46 CJ]47]48]49]60[51 ! BT
L%'u 32|33]34|35(36/37]38]39[40] BR  [52]53[54]55[66/57|68]59|6064]6263]64] W I
1[2[3[4[5]e[c[7[e]ofoil] (N2>  A]2[3[4) E&® FA
12[13|14[15]16[17]16[19]20[21]22l2324) BR &l6]7[8) GY (E?) GY
EL
IDX

HEC702
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QUICK-GLOW SYSTEM
Wiring Diagram (Cont’d)
RHD MODELS WITH TD27 EXCEPT AUSTRALIA AND QD32 ENGINES

IGNITION SWITCH
BATTERY ON or START
B/R Refer to
7 BA 10A EL-POWER.
B/Y B/W
B/Y B/W
[wl 71
START IGN GLOW
T | IGNITION CONTROL
ON SWITCH ALT L UNIT
~N
OFF A(?C-' TW GND
5 2 4
5] =] 2] [C4]]
L--’B/H Y/G ) Y/B B
B === - - - - - - By
EwD
Y/G Y/B
R &
(YE)
Y/G Y/B
27 ENGINE I
COOLANT
TEMPERATURE Y/B
SENSOR f—[%l_l
1] []: L ] ALTERNATOR
@D, @™
@D : For Australia B é i
(@D engine)
Q
B
1 o
? |
]
B B B
4 = 3 = 3
MD 59
fmm e —— = . Refer to last page
[ | (Foldout page) .
113]5| @20 8[S[1o[C11[12] 29 O @D — @B |
6l2[4] W 112|3]4]5]6]7] W 1 [2] GY ! CHREH)
’

X Al2[3[4]5) @13
a2 ey Bl7[8[eltc/ &Y

HEC697
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-08
VA
80A | B POWER T EM
= . {ID>: TD27 engine models
<@D>: @GD32 engine models
<AU>: For Australia
W (@D engine) LG
M
r L/W L/W
L/W W
r31 01 &P, f e
i :
? o]
L o/ Lo o
B W/L Sg?p:{m_
VSP
I oL W
w/L L6] [3]
D @, @D Y AT
Vew: @, e
} } .
PD
B s8 dc>
8 Next page FA
H

W/L 5>

®

I I RA
GLOW

B

e 3

B PLUG
ST
___________________ - Refer to last page
[ — | =1 (Foldout page) .
WM @2 1€ I ED [3|E2D o) €48
lalslelz] w [ w [2l w [4 6 ' [1 B 2] L ™5 €D RS
BT
HA
EL
DX

HEC698
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-09
IGNITION SWITCH W : With tachometer
ON or START | BATTERY | AT : Without tachometer
Refer to *1---IW 37 AD 22
10A 7.5A | EL-POWER. - 2 WD 21
*3.- I 1, WAD 55
*%4---aW 32 6D 28
W/B R/G ’
B} ==---- {0 %6 - 7 WD 24
x7---aIW 15 WD 37
W/B R/G s
[Exl [l
<
UNIFIED METER CONTROL UNIT
{IM>: WITH SPEEDOMETER AND ODO/TRIP METER
<#D>: WITH ODO/TRIP METER COMBINATION
METER
ﬁ@ qif @D, @ : <
GLOW &0 @D :
@ INDICATOR d ’
LAMP WI> FPC CONNECTOR WD
[3]) |e4] |<5]) 6| |3
SB @ W/L B W R
G s - - 5} - B - - &7 --- 6]
£ ] g}---Tg]
SB W/L B W B R
(4B === {[44])
<Cp sB ﬂ f W R
Preceding @ |i|
page - L.JL._J
<|- W/L W R
‘_I o 21
I VEHICLE
B B SPEED
2 & SENSOR
59
r —————— — - - 1I Refer to last page
JREIEIE]7= 5[6[7 ESEUEE /N 2 ! (Foldout page) .
W 27128[29{30(31
! 8] 9]10]11][12[13]14[15]16] N 2 [ 3331|3_5 BFI__! B
IF )
1 [21]22[23]24[25][C0eee7]8]e9 41]42]43]44]45]46]C]47]48]49[60[51] N1D I
: 30{31]32/33]34|365]36(37]38]39]40] BR  [52|53]54|55[66/57|68]59(60/64|6263|64] W I
1[2]3[4]5]6][7][8]9]10]11] (N2) 1]2][3][4) €05 ~ E3
12]13[14[15]16[17]16[19[20]21]22]23[24) BR 5|6/7[8/ GY GY

EC-202
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QUICK-GLOW SYSTEM
Wiring Diagram (Cont’d)
RHD MODELS WITH TD27 ENGINE FOR AUSTRALIA

EC-GLOW-10 Gl

MA
8SNITIg¥Ag¥ITCH
or
B/R Refer to EM
30A 7.5A 10A EL-POWER.
[g] e
W/B B/Y B/W
P
W/B B/Y B/W
[Ew] 16l o] EE
START IGN LOW
T | IGNITION f CONTROL
4 ON SWITCH UNIT
OFF &-& W ALT L GND GL
12 15 13
Y = o =
B
B/R i €S T
e B
Y/G Y/B
&2 Ped) Al
@an
Y/G Y/B
27 ENGINE I TF
COOLANT
Qiasse 2
[3] PD
(] [}: L | ALTERNATOR
B e | @D, @
= FA
®
B RA
1 { ]
¢ |
B B B BR
4 4 4
™59
ST
P mmm e — | Refer to last
| (go?goug pgge) ?age RS
1]3[5] 20 7[6[s[CO[4[3[2[1]| 30 1+ @ (AD — @8 |
6[2[4] w 161514 3[211]10[al8] w ' 2 @9 ey ! 5 €D
e e e e e e e e - a3 T
X @1D (112]3[4]5)
1[2 GY 6]7]8]e[10/ &Y HA
EL
DX

HEC703
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-11
Refer to
80A | EL-POWER.
W
I L/W L/W
o €D | M
I | e—— B /W B/W
L/W W B/W W
GLOW GLOW
3111 RELAY-1 [31 [l RELAY-2 f f
3 e (3 e o
2 Q B/W L/W
Erpea g R &
W/L B W/B G/R2 __ G/R1 GLOW
CONTROL
DROPPING UNIT
RESISTOR VSP G/L

e L0 L
W/L

I
‘! if
=3

M — ——— ) E— O
]I]CI:}tDIEEhiin
98

sB o5>

Next page
W/L o>
I GLOW
B PLUG
a
- -E = = = =
____________________________ a Refer to last page

(Foldout page) .

(=]

@ @D ED HED D [EE2 e
W w’w Ew’w G’G:

™2 €D

—
o |
—~
n
—
L
=3
(=)
o[
@~

(o[-
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-12
(Gl
IGNITION SWITCH
| BATTERY |
ON or START MA
Refer to
10A 7.5A | EL-POWER.
EM
Ww/B R/G
M7
s £ Lo
Ww/B R/G
=71 =
UNIFIED METER CONTROL UNIT FE
(WITH SPEEDOMETER AND ODO/TRIP METER)
COMBINATION
METER CL
SLOW @D, ™D
(&) INDICATOR o o
LAMP FPC CONNECTOR MT
o o
AT
(L) (L32]) (L3]) (L7} [15])
SB W/L B W R
= TE
G- - 15 --- 123} - - - - - 5} --- 67
g 53 5]
SB W/L B W & R .
@B}t === {24
<Gp sB <—_-I f ? ?
‘
Preceding - EA
page ) =
<t wW/L | W R
—I [il 2] RA
I VEHICLE
B B SENSOR
ST
r— - - - ——} Refer to last page
! 1[2[3[a)/N\E[6]7] (ND) [EEEEEE/\wE142 (N6 ! (Foldout page) .
| B19 10[11][12[13]14[1516 W (2780 3132 [33[34]35 B | S BS
12[3[4[sl6lcal7[8[olo] (o)  /1[2[3[4\ E® - &3 BT
12[13[1415]16[17]18[19/2021[22l234] BR &l6[7]8) 6Y GY
HA
EL
IDX

HEC705
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QUICK-GLOW SYSTEM
Wiring Diagram (Cont’d)
LHD MODELS WITH TD25 AND TD25Ti ENGINES

EC-GLOW-13
IGNITION SWITCH
BATTERY ON or START
B/R Refer to
W/B B/Y Biw
—
f O @ mmmmmm—— B /W *>Next page
W/B 1 1
r,%lj B/Y B/W B/W
&l [l 4
IGNITION 16 16 16
ON o |SWITCH ST ON  ON ECM
OFF “@—-@°
ACC SEN GND GND PULSE GND = GND = GND GND )@
W/TEMP  (SEN) (SEN) REV (ACTR) (ACTR) (CONT) (CONT)
Y/(i G/Rf G/th w/R; B B B B
I I--1? I IIIII"IIII..IIII"
Y/G G/R W/R
)
k==t - - - - oGt -
25 B8} - {0K|
Yie Gin win
Y/G =5 G/R  W/R
q
_______ -
B2 G-
Y/G G/R W/R
I_._l A
[2] ENGINE 11 ENGINE
COOLANT - | REVOLUTION
ggngggATunE > | SENSOR ®
@10
) | I
G/R B B
4 1

Refer to last page

1]3[5 1 @10 X @iD (112]3[4]5\ @13 (Foldout page) .
6[2[4] W (12 BR GY 6l7]8]sllc) &Y
@,

%
]
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-14
BATTERY
Refer to MA
EL-POWER.
EM
! L
5%
P di -
SU—
W B/W FE
i1 F41 2%
[|$ % 5D oL
&)
EgEy
W/L B/Y MT
I I AT
o B/Y
,—-—| l_l_;‘l_l
G/RELAY TE
B 1 ECM
| e %0
W/L SB
3 &
: L
® > RA
GLOW Next page
PLUG
(LYE) W/L K> oA
ST
"""""""" N RErtous page) P29°
: E@ | ‘ e
! W W G ! L M E10D
BT
=l
1[2]3[4]5]6]7]18]9]10 Uvo)
11[12]13[14]15[16]17]18[1920] | GY A
EL
(D)4

HEC707
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

IGNITION SWITCH W : With tachometer
ON or START | BATTERY | D : Without tachometer
Refer to *1--- I 37 WD 22
10A 7.5A |EL-POWER. x.-- W 2 WD 21
x3-.-W 1 WD 55
x4 32 AD 28
W/B R/G ¥ .0 3 ’® 23
|}——N—2 ----- Aoy 6D 7 D 24
wre T2 R/G x7--B 15 WD 37
el (Al
UNIFIED METER CONTROL UNIT
{I¥>: WITH SPEEDOMETER AND 0DO/TRIP METEH
<{TD>: WITH 0DO/TRIP METER COMBINATION
METER
? <D
W @ <D
(&) INDICATOR
P ¥ FPC CONNECTOR <HD>
23] |e4]) |2€5]) €S |7
sB @ W/L B W R
14t === - - 5t---23F------- ---
B G -0
SB W/L B W B R
@8]} =< {[44)
<Jp sB d f W R
.
Preceding ===
page . ) oo (2
<|- W/L W R
¢ Ca 21
' VEHICLE
B B SPEED
' SENSOR
—3 3 ‘@
(7=T)
- -~ 1 Refer to last page
| [AI2[3[a/\5[6]7 ESEUEDED DI404142 ! (Foldout page) .
== ”32
: 8[9 13_11_12[1314]::.10 W e/A_ii‘HH_ 3331:16 BR I @,
[T~ TTT T i = I
21]22[23[24]25[[26]27]26[29) 42]43[44] 4546 C[47]48]49[50[51 !
L?MH 33{34]35|36/37|38]39]40] BR 53/54|55|66|57]58[59|60/61]62[63|64] W I
1[2[3]4]5]6]Ca[7][8][9]10]11] (N2 [1234\-
12[13[14[1516[17[18[19[2021[22[23[24] BR &l6l7]8/ GY (Ea) GY

EC-208
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QUICK-GLOW SYSTEM
Wiring Diagram (Cont’d)
RHD MODELS WITH TD25 AND TD25Ti ENGINES

EC-GLOW-16 Cl

IGNITION SWITCH A
ON or START
B/R Refer to
30A 7.5A 10A EL-POWER. EM
(9]
W/B B/Y B/W L6
rljo | —
f Q=@ B/W @Next page
w/B 1 1
m B/Y B/W B/W
21 Fil [ N
IGNITION 16 16 16
ON > |SWITCH ST ON ON ECM
OFF “0--@
ACC SEN GND GND PULSE GND GND G D oND ) @B
W/TEMP  (SEN) (SEN) REV (ACTR) (ACTR) (CONT) (CONT) CL
51y ) e 1
Y/(i G/Hf G/Flf W/R B B Ei B T
| AT
Y/G G/R W/R
¢ 110} -
B &5 ) TE
Y/G 6/R win
Y/G . G/R W/R PD
(
------- -
T S M }
Y/G
I_[%I_I ENGINE ENGINE
COOLANT . | REVOLUTION BA
TEMgggATUHE > | SENSOR ®
@10
LI%IJ A11 I I
G/R FH BR
ST

Refer to last page

1]3]5 Wi X (1]2]3]4]5) (Foldout page) . RS
6l2[4] W BFI aRX; E[7[e[ell/ &Y
@, €@
P o E—————., A BT
| I
\ = =l _ \
v |[4]2]3]4]5]6]7]8]9]10 21122023(24]26(26[27]28) | MED | A
' |[ltelaslelizefiofol | GY  |[2sisol3tlselzalael] | G | A !
] [}
EL
IDX
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

EC-GLOW-17
BATTERY
Refer to
EL—-POWER.
Precedi
prcacins < T il -|—|
B/W

GLOW
T%ﬂ [4)l gECAY
[l$ % (FR)

(FE))
(L
W/L B/Y B

L B/Y B/Y 1
B/Y
wal
G/RELAY
1 ECM
VSP (5
[%E‘ SEN  G/LAMP
10

@ [ECU =Y
B W/L SB
B I- sB o>
g Next page
H

GLOW
PLUG

W/L N>

II II
1]12[3]4[5]6]7]8]9]10] | MEE
11]12[13[14[15[16[17[18[19[20] | GY H.s

EC-210

Refer to last page
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QUICK-GLOW SYSTEM

Wiring Diagram (Cont’d)

IGNITION SWITCH <{OM>: With tachometer
ON or START A : Without tachometer MA
Refer to x1---qW 37 4D 22
10A 7.5A | EL-POWER. x2. - 2 WD 21
¥3-- T 1 AD 55 M
*®4---qW 32 , 4D 28
W/B R/G *5...@ 3 ’® 23
B == - {2y %6 T 7 AD 24 L6
w/B . x7- - 15 ,AD 37
el [EAl
‘P_ﬁ
UNIFIED METER CONTROL UNIT BE
<{T¥>: WITH SPEEDOMETER AND 0DO/TRIP METEH
<#T>: WITH 0DO/TRIP METER COMBINATION
METER cL
: W
GLOW : WD
(&) INDICATOR
LAMP @T FPC CONNECTOR <WD> MT
; AT
[3]) [x4] IES]] (6] €7}
SB W/L B W R
D) TE
[ =—=-- o---E3t------- & ---1E]
4 Fa (g --- gl
sB W/L B W B R
S P7) PD
<tk s =| } = e L-”!'
.
Preceding ===
Prec _ &) BA
<b W/L W R
‘_I [ [T RA
I VEHICLE
B B SPEED
2 A SENSOR
= = (i@ R
59
ST
r Tt T T T TT T T T T T T T T T T T T T T ‘I Refer to last page
| A2B[A)/N5]6]7] (Nd [3[E7EaRs)/\40/41]42 (N6 ! (Foldout page) .
|
LE 9]10]11][12[13[14[15]16] w__f/_m 30[31[32][33[34[35, _B_FI—_" D) BS
r—= T T T T T T T T T T T ]
B P o [ 5 41]42]43]44]46]46] —[47[48]49]50]51 | BT
: 3031[32(33]34]36/36/37]38]39]40)] BR  [52|53|54]55[66/57]58]59]60/61]62]63l64] W :
1]2]3[4]5]6 ][] 7[8]9]10[11] (N2 (1]2]3][4) €D HA
12[13[14[15[16[17[16]19]20[21]22[23[24] BR &l6[7[87 &Y GY
EL
IDX

HEC711
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QUICK-GLOW SYSTEM

Glow Control Unit Circuit Inspection (For Cold
Areas and Australia)
Roll up the floor sheet. Check the glow control unit.
Floor sheet / DEF022
POWER SUPPLY CIRCUIT
W QD engine
HS. Turn ignition switch ON and check voltage between terminal @
and body ground.
Voltage: approx. 12V
—1P S
Voltmeter =
SEF694R
TD engine
Turn ignition switch ON and check voltage between terminal @0
W and body ground.
- Voltage: approx. 12V
=11
Ll TTT T
—1P &
Voltmeter =
SEF683R
GROUND CIRCUIT
W QD engine
HS. Check continuity between terminal @ and body ground.
EE=EEE Continuity should exist.
[T T4l 1]
[Q]
D S
Ohmmeter =
SEF695R
TD engine
Check continuity between terminal @ and body ground.
W Continuity should exist.
=11
HEEENEEEN
[Q]
D S
Ohmmeter =
SEF684R
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QUICK-GLOW SYSTEM

Glow Control Unit Circuit Inspection (For Cold

Areas and Australia) (Cont'd)

SPEED SENSOR SIGNAL CIRCUIT @l
QD engine

While running vehicle or lifting rear wheels in 2WD position, check V|4

that voltage between terminal & and body ground fluctuates.
Voltage: approx. 5V

L6l T T [T]
Speed sensor 17

EM
® S
Voltmeter = L@

DEF025

TD engine

% While running vehicle or lifting rear wheels in 2WD position, check m

that voltage between terminal @ and body ground fluctuates.
L] H‘f‘i I I I Voltage: approx. 5V

FEE

Speed sensor 1_
GL
| .
® S
T

Voltmeter =
SEF685R

5 COOLANT TEMPERATURE SENSOR CIRCUIT

1S, QD engine
Check continuity between terminals G and @ .

4[5
Measure resistance to temperature approximately as shown in TF
|“COOLANT TEMPERATURE SENSOR”, fComponent Inspection”
of original Service Manual. PP
/\ @
T

AT

) © & FA
Wi Ohmmeter
SEF696R
= TD engine RA
E Check continuity between terminals @ and @ .
Measure resistance to temperature approximately as shown in
|13|12| YCOOLANT TEMPERATURE SENSOR” |“Component Inspection” BR
of original Service Manual.
ST
/ »
N
mﬁw RS
Ohmmeter SEF686R
ALTERNATOR'S “L” TERMINAL CIRCUIT BT
Ts QD engine
EH_I%EE 1. Turn ignition switch OFF. A
2. Disconnect harness connector from glow control unit.
3. Disconnect harness connector from the alternator’s “L” termi- EL
nal.
4. Check terminal voltage between terminals 2 and @ when the
e [V] ignition switch is turned to ON.
T @ o Voltage: approx. 12V IDXX
)/\) Voltmeter

DEF026
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QUICK-GLOW SYSTEM

]l [ ]
Losl B3l [ [T 1]
ﬂ“*’"’)\)\ o o
Voltmeter
SEF687R
5

7 7
<=7 :]
N D o

““*‘,’)\)\
Voltmeter
SEF697R
E
T.S.
([ ] [l 7771
hel | 13
=
ﬂ“*‘"’)\)\ ® o
Voltmeter

SEF688R

Test lamp (3.4W)
SEF698R

Lamp time (S)

e
o N ok

| J

—4|0 —|20 0 2|0 40 60
(—40)_25(—4) (32) (68) (104) (140)

(=13) Coolant temperature °C (°F)
DEFO027

Glow Control Unit Circuit Inspection (For Cold
Areas and Australia) (Cont'd)

TD engine

1. Turn ignition switch OFF.

2. Disconnect harness connector from glow control unit.

3. Disconnect harness connector from the alternator’s “L” termi-
nal.

4. Check terminal voltage between terminals @ and @ when the

ignition switch is turned to ON.
Voltage: approx. 12V

START SIGNAL INPUT CIRCUIT

QD engine

1. Turn ignition switch OFF.

2. Disconnect harness connector from the starter motor's “S” ter-
minal.

3. Check terminal voltage between terminals @ and @ when the
ignition switch is at “START".

Voltage: approx. 12V

TD engine

1. Turn ignition switch OFF.

2. Disconnect harness connector from the starter motor’s “S” ter-
minal.

3. Check terminal voltage between terminals @ and @ when the

ignition switch is at “START".
Voltage: approx. 12V

GLOW INDICATOR CONTROL CIRCUIT
QD engine

1.

2.
3.
4

Turn ignition switch OFF.

Leave harness connector joined to glow control unit.

Connect test lamp to glow control unit as shown.

Turn ignition switch to ON and measure the time the test lamp

stays lit.

Time the test lamp should stay lit:

Approx . 2 - 6 seconds
(The time will vary according to coolant tempera-
ture.)

EC-214



QUICK-GLOW SYSTEM

Glow Control Unit Circuit Inspection (For Cold

Areas and Australia) (Cont'd)

TD engine @l

=1 1. Turn ignition switch OFF.
L ol [T R4 1] 2. Leave harness connector joined to glow control unit.
3. Connect test lamp to glow control unit as shown. MA
4. Turn ignition switch to ON and measure the time the test lamp
stays lit. EM
Time the test lamp should stay lit:
“-@-‘ Approx . 2 - 6 seconds
Test lamp (3.4W) (The time will vary according to coolant tempera- LG
SEF689R ture.)
10 -
— 8 _
@
6
£ FE
2.0
£ 3.5
8 2L
1.8 CL
0 =40 [-20 0 20 40 60
(-40) | (-4)(32) (68) (104) (140)
—25
(—13) Coolant temperature °C (°F) MT
DEF031
PRE-GLOW CONTROL CIRCUIT AT
E Hs QD engine
TN 1. Turn ignition switch OFF. TE

2. Leave harness connector joined to glow control unit.
3. Connect test lamp to glow control unit as shown below.
4. Turn ignition switch ON and measure terminal voltage and the PP
L 8 time the test lamp stays lit.

o @f@ Battery voltage should appear for 30 seconds at coolant tem-
Voltmeter perature below 50°C (122°F). EA

Test lamp (3.4W) | Battery voltage should appear for 5 seconds at coolant tem-
SEF169V]  perature over 50°C (122°F).

RA

40

30 BR

20

10

I ST

] ] ] | ] ]
-40 -20 0 20 40 | 60
(-40) (-4) (32) (68) (104) (140}

)\ RS
Coolant temperature °C (°F)  (122)
DEF029

Pre-glow time (S)

TD engine BT
W 1. Turn ignition switch OFF.
2. Leave harness connector joined to glow control unit. HA
H:Hj%j:ﬁ 3. Connect test lamp to glow control unit as shown.
4. Turn ignition switch ON and measure terminal voltage and the
} time the test lamp stays lit. EL
» Battery voltage should appear for 4 to 8 seconds*.
7 1 * (Varies with coolant temperature)
o @r @

Voltmeter i Yamp (3.4W)

SEF170U
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QUICK-GLOW SYSTEM

Glow time (8)

0

|
-40 -20 0 20 40
(—40)_25(—4) (32) (68) (104)

60
(140)

(—13) Coolant temperature °C (°F)

SEF692R

—
L[ [a]

8
[ |

V)

© &

Voltmeter @

Test lamp (3.4W)

SEF169U

pr.

ol

@ ©

Voltmeter Test lamp (

(3.4W)
SEF171U

600

Time (s)

[
0 (32) 50 (
Coolant temp. °C (°F)

122)

SEL486MA

Glow Control Unit Circuit Inspection (For Cold
Areas and Australia) (Cont'd)

e The time will be shortened if ignition switch is OFF for only
a brief period.
Therefore, when measuring the time, leave ignition switch
OFF for more than 1 minute, and then turn ignition switch
ON.

e When the coolant temperature is below 10°C (50°F), the
battery voltage should appear for 30 seconds.

AFTER-GLOW CONTROL CIRCUIT

1. Connect test lamp to glow control unit as shown.

2. Turn ignition switch to START and run engine, then measure
glow plug terminal voltage and the time the test lamp stays lit.

QD engine

TD engine

Battery voltage should continue for 10 minutes at coolant tem-
perature below 50°C (122°F).

[If vehicle speed is above 20 km/h (12 MPH), glow plug termi-
nal voltage should drop to OV. If the speed drops below 10
km/h (6 MPH), the battery voltage should appear.]

The voltage should not appear at coolant temperature over
50°C (122°F).

EC-216



EGR SYSTEM

[QD & TD ]

Wiring Diagram
TD25 & TD25Ti ENGINES (LHD)

EC-EGRC/V-01

IGNITION SWITCH

ON or START
Refer to
10A EL-POWER.
B/W
o o

B/W
[ EGRC-
SOLENOID
I 1 vacve
A
=2
L/Y
i I
B/W B/W L/Y
[l I3a]
16 16 TH/C ECM
ON  ON SOL (A)
(=)
] 69
B ’ BR
= =l

EC-217
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EGR SYSTEM

Wiring Diagram (Cont’d)

EC-EGRC/V-02

W : With NATS
QOT>: Without NATS
ECM
SEN GND GND PULSE GND GND GND GND | ®&D)
VCC  ACCEL W/TEMP (SEN) (SEN) REV (ACTFl) (ACTR) (CONT) (CONT)
B 23] [24]) 18] 20 L] a3 |17 (8]
G/OR Gf Y/G 6/R G/FI' W/R e B B B
G/OR G Y/G G/H W/R
)y S B -------- 126 - {E0K)
G/OR G Y/G G/R W/R
I i
G/OR G G/R Y/G _— G/R W/R
( (
—Bh--4) B =2----- -
Dy e -
G/OR G G/R Y/G G/R
’ f f Il ENGINE ENGINE
COOLANT REVOLUTION
G/OR G G/R ggmgggATUHG SENSOR
@10
il 1 1 [ Go
«v"vx, G/R f
I—.—I o
INJECTION PUMP I
(POTENT IOMETER) B B
&® : 4 L
€2 : T
7
/1]2]3[4)\ €203 K7 (3l2]1 €&@2D X Refer to last page
&l6l7[8) B G[2]D GY &l5l4a) GY BR GY (Foldout page) .
()
(1[2[3[4]B) ,
&l7[8]elic/ &Y
. H
] B =1 !
1 |[AT2]3][4]5]6]7]8][Si0 122[23lea5[26]e7ee] | 162 |G
! | [11]12[1314[15[16]17]18[19[0] | GY 30[31[32]3334[35[36] | GY H.s. IR
] ]
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EGR SYSTEM

[QD & TD ]

Wiring Diagram (Cont’d)

TD25 & TD25Ti ENGINES (RHD)

IGNITION SWITCH
ON or START

10A

EC-EGRC/V-03

Refer to
EL-POWER.

EGRC-

SOLENOID
VALVE
CABER)
1
L esp
L/Y
. I
L/Y
&
B/W B/W L/Y
Ml [ EE [Bal
16 1G EGR TH/C ECM
ON ON SoL SOL (A)
(=)
Refer to last page
X () (Foldout page)'.: 9
B ’ BR
@,
s 1
' =l =1 |
1 [[AT2]3]4]5]6]7[8]S]10 R1i[2[234[5[2e7[e8] | 6D |Gl
|| [1]52l13]14]15]16]17]18[1910] | GY 2930[31[32[33]34|%[36| | GY !
] ]

EC-219
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EGR SYSTEM

Wiring Diagram (Cont’d)

EC-EGRC/V-04

ECM
SEN GND GND PULSE GND GND GND GND | M9
VCC ACCEL W/TEMP (SEN) (SEN) REV (ACTR) (ACTR) (CONT) (CONT)
G/OR G Y/G G/R G/R W/R B B B B
I | { i ot 1
: (1 (] [ ]
@G/OR G Y/G G/R W/R
ey R {03 - {2
G/OR G Y/G Gin W/R
I i
G/OR G G/R Y/G G/R W/R
Sp-0-@ BB o0
G/OR G G/R Y/G G/R W/R
I ‘ I f I f ’—I%I_‘ ENGINE ENGINE
O] it | (€ |t
G/OR G G/R SENSOR :
rlLll—l r[_;"l_l r[_;'l_l LI%I_J A1l

INJECTION PUMP

o —
i|jm J

(POTENTIOMETER)
(FZ71)
=Ty
Wi Refer to last page
61234\@ 320\ @& X @D (1[2[3]4]5) G (Foldout page) . -
5/6/7[8) B 6/5[4) 6y &)BR ey \6|7[8]9[l/ &Y
CNETY

VTt TTr T T mmm H
\ =) =i |
v |[AT2]3][4]5]6[7[8]o]10] | @60 | [e1el3le4s|6e7es] | 6D |4l !
1| [11112[13]14]15[16]17[18]19]20] | GY 29130[31[3213334{336) | GY ny
] |
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SOLENOID TIMER

Wiring Diagram

QD32 ENGINE @l
EC-PLA-01
MA
IGNITION SWITCH W
ON or START
B/R Refer to
30A 7.5A 10A EL-POWER. LG
(9]
W/B B/Y B/W To engine
r
W/B f Eg-gl_owc.’) FE
f B/Y B/W Y/G
7 | IGNITION [l ] 51 CL
SWITCH START IGN ™ GLOW
CONTROL
UNIT MT
GND VALVE
B Y/R AT
W ()
Yin TF
Y/R PD
L &»
YiFI EA
Y/R BA
® I—I%l_l INJECTION
I PUMP BR
B B (SOLENOID
H - TIMER)
—d —4 —4
59 ST
RS
Refer to last page
] 1 0 (] PR (1[213[3) (Foldout page)
113]5] ¢ 0
6l2[4] W 112[3]4]5]6]7] W \&l6l7]8/ 6Y M5 ED BT
HA
2. €219
5
EL
DX

HEC716
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SOLENOID TIMER
Wiring Diagram (Cont’d)

TD27 ENGINE
IGNITION SWITCH
BATTERY ON or START
B/R Refer to
B/Y B/W To engine
Eoolant
emperature
Y/G ‘ sensor
(Refer to
f f EC-GLOW.)
B/Y B/W Y/G
IGNITION
ST ,—l—| I_LI r—l—|
_ ON SWITCH [16] [10] [12]
OFF A('?C_' START IGN ™ GLOW
CONTROL
UNIT
GND VALVE
[LA3]) 3]
B Y/R
[108]
L*-'
Y/R
Y/R
L
Y/R
Y/R
® Il
INJECTION
PUMP
B B (SOLENOID
H 1 TIMER)
= = =
“59
Refer to last page
(Foldout page) .
1[3][5]| ¢20 7]6]6][4[3][2]1] M30 (1]2]3[4\ €D
6[2]4] W 16/15[14[13[1211]10]9]8] W \5|6]7]8/ &Y M5 E10d
Vi
@2 oy

HEC717
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SOLENOID TIMER
Wiring Diagram (Cont’d)

TD25 & TD25Ti ENGINE (LHD)
EC-PLA-03 <l

IGNITION SWITCH . MA
BATTERY B/R ON or START W : With NATS
EEfSBwEg <D : Without NATS
7.5A 10A - . EM
*1---TD 4 QD 1
'
B/Y B/W To combination LG

W/L wp meter (Refer to
r EC-GLOW.)

|

B/Y B/W B/W W/L
2T el ol
16 16 IG VSP FE
ST ON ON SEN ECM
“ED
SEN GND GND PULSE SOL GND GN D GND  GND | @B
TONITION L@J W/TEMP  (SEN) (SEN) REV TIMER (ACTR) (ACTR) (CONT) (CONT) CL
21 9] |20 g
e | B WO 0 0O
Y/G“ G/R' Gﬂ W/R Y/R B B MT
1 AT
Y/G G/R W/R Y/R
o) =% - - - - - -
G- gy -t .
Y/G G/R W/R Y/R
Y/G . G/R W/R Y/R = PD
(
_______ 71 -
DB - B
Y/G G/R Y/R FA
2] - ol
[21 encINE 11 engINE 1]
COOLANT REVOLUTION INJECTION
TEMPERATURE SENSOR PUMP ® RA
SENSOR % (SOLENOID
1] @iz 2 TIMER) I
o 6/R I @ § 3 BR
| | — &2 ® g5 g
® (V)
ST
5 (1[2]3][4\ €D 32 N\ & Refer to last page
1(3 4 v 22
6l2[4] W &l6[7]8) oY GY ’ BFI (6l5]4/ &Y (Foldout page) . RS
(CONETY
X (AT2]3[4]5) BT
GY &l7]/8]olic/) GY
= =i : A
| |[L]12]3[4]5]6[7]e]=]10] | ¢E® 21/}!14'@)h2/(_'5@:
v | [1le213t4 )67 8]1gje0] | GY 20[30[31[32[33[34[=[| | 6Y |
\ H.s. [ EL
DX

HEC718
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SOLENOID TIMER

TD25 & TD25Ti ENGINE (RHD)

Wiring Diagram (Cont’d)

EC-PLA-04
IGNITION SWITCH
BATTERY ON or START
B/R Refer to
7 BA 10A EL-POWER.
To combination
B/Y B/W W/L ®p meter (Refer to
' I ; |- EC-GLOW.)
B/Y B/W B/W W/L
=1 Ml [ [Fal
16 16 16 VSP ~
ON > ST ON ON SEN ECM
OFF ~0-9
ACC SEN GND  GND PULSE SOL ~ GND = GND  GND GND | @5y
TTion ] W/TEMP (SEN) (SEN) REV TIMER (ACTR) (ACTR) (CONT) (CONT)
L.-l 21 19 |20 g 5 12 13 17 18
SWITCH X 241 1S [0 o & @2l M3 [EZ [
Y/(i G/Rf Gﬂ W/R Y/R B i i B
I L? I L.—.—.
Y/G G/R W/R Y/R
[2h ==2 - - - - - {104} - - {[208]
3032 - - - - a0 - 623 -- 15D
Y/6 G/R W/R Y/R
Y/G G/R W/R Y/R
( (
------- - (8]
Cl e~~~ 1L (5 e
Y/G G/R W/R Y/R
21 11 [l
A B [ ]
REVOLUTION
@ ggmgggnme SENSOR EﬂﬁECTION ®
@10 (SOLENOID
K] 2] Tver) | I
G/R G/R L | & B B
® 59
1]3]5 (1[2[3]4 £3[2[1 K7 <] '}ggggotg lgsg) page
6[2[4] W &l6[7[8) &Y 6[6[4/) &Y (1]2 BR (]2 &Y ut pagel .
@,
(1]2]3[4]5)
6l|7[8[9[10/ GY
| == =1 :
| |[A12]3][4]5]6]7]8]o]0] | 6B RA[223A5l26[7]28) | MED |
1 {111]12]13(44/45/16]17]18]19[20] | GY 29(30[3132|33[34|35]36] | GY Y
| b |

HEC719
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FUEL CUT SYSTEM

Wiring Diagram
WITHOUT NATS Gl

EC-FCUT-01

IGNITION SWITCH

ON or START EM
Refer to
10A EL-POWER.

LG

B/W

<:>: LHD models

<{B>: RHD models
<:> : FE
CL

a/w B/w
B/W a/w T
TF
B/w
)y 20
B/W
FA
RA
[2] INJECTION BR
PUMP
oL ENGTD
VALVE) ST
=
RS
Refer to last page
(Foldout page) .
- 2 €19 BT
oY oY ™ €@
HA
EL
DX

HEC720
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FUEL HEATER SYSTEM

Wiring Diagram
TD25 & TD25Ti ENGINES (RHD)

EC-F/HEAT-01

IGNITION SWITCH
BATTERY ON or START

i

Refer to EL-POWER.

30A 10A
[h] (]

L/B B/W

)

5

Biw
L/B B/W
[51 L1l FueL

o é HEATER
ﬂ RELAY
= 3
Y/R L/W
31 [l
FUEL
FUEL LOW FEEPERATURE |FILTER
I:%HEATER . |IEHER E
HIGH
B Y/R
Y/R W(4]n Y/ w—
Y/R

[l

OIL
PRESSURE

HIGH SWITCH
Lo -’T

oo =g
I —I

— Refer to last page
3 W4 (Foldout page) .

X1] €52 (12 EE® — (D (1]2]3[4]5) @13
5 L Gla) &Y B &l7[8[slic) oY @B EmD

HEC721
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FAST IDLE CONTROL CIRCUIT

Wiring Diagram
QD32 FOR AUSTRALIA, TD25 AND TD25Ti ENGINES cl

EC-FICD-01 WA

IGNITION SWITCH
ON

Refer to EM
EL-POWER. f G/W
THERMISTOR [Ew] LG

THERMO

CONTROL

AMPLIFIER
(27

A E

G/B G/O0R EE
el |
To HA-A/C, M or HA-A/C, A €a G/B
f oL
G/OR
(C=))
AIR MT
CONDITIONER (l;/%—llq
RELAY
1] AT
TRIPLE-
BaW GAR Lo | HroH |PRESSURE
I— G/R G/R mm—m(@T> o ¢-°
o Q== omAL TF
@m=mmm B/W W To compressor N G/R LL:—IJ
21 v PD
“me | SWTen
LOW HIGH
@ EA
(BN }
Y RA
I T
o= G/R mmQOmm %1 d[Em Y BR
g B @5 : TD25 engine
a a @D : QD engine for Australia and TD25Ti engine ST
*1---Q5 6/R @D Y
e RS
o Vi 1 Refer to last
2[3 éB (9] | — — : (Foldout pgge) page
1 BR \3[4/ B ! B B ! BT
o ; )
HA
2[X[1] E8D ;2 A 1]2][3]4]5) @D
5] L GY \&[7]8l9]1/ &Y
EL
DX

HEC722
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FAST IDLE CONTROL CIRCUIT

Wiring Diagram (Cont’d)
QD32 EXCEPT AUSTRALIA AND TD27 ENGINES

EC-FICD-02
IGNITION SWITCH
ON
Refer to
7 5A EL-POWER.

G/W

]

.*

]

G/W
Ig%‘ THERMISTOR 21

THERMO

l CONTROL

® AMPLIFIER
i I

G/W G/W 2] (L]
(31 T a1 6/B G/0R
I]b CONDITIONER - I

° RELAY To HA-A/C,M <4a G/B f

B =2
Lo |t G/OR

Biw Y |* €5

@=== B/W & To compressor [_1

TRIPLE-
LOW HIGH PRESSURE
B/W SWITCH
-
HE s o]
L
[i VALVE L%'—l
’ Y

-[H

i} o0 o @) m— 0
nhtnlnl

o K7 r ______________ ] 3] Refer to last page
2[3| @49 (12 [ — [ 2X]1] E5D (Foldout page) .
1 | BR 32/ B ! B B ! 5] L

EC-228
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

PRESSURE REGULATOR

Fuel pressure
kPa (bar, kg/cm?, psi)

Approximately

At idle 235 (2.35, 2.4, 34)

A few seconds after ignition
switch is turned OFF to ON

Approximately
294 (2.94, 3.0, 43)

Inspection and Adjustment

Idle speed*1 rpm | Base idle speed*3 650450
No-load*2 .
(in “N" position) Target idle speed 900450

Air conditioner: ON

(in “N” position) 850 or more

Ignition timing 20°+2° BTDC

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:
e Air conditioner switch: OFF
e Steering wheel: Kept in straight-ahead position
e Electrical load: OFF (Lights, heater fan & rear window defog-
ger)
*3: Throttle position sensor connector is disconnected.

MASS AIR FLOW SENSOR

Supply voltage \% Battery voltage (11 - 14)

0.9 - 1.8 at idle*

Output voltage at idle \% 1.8 - 2.3 at 2,500 rpm*

*: Engine is warmed up to normal operating temperature and running
under no-load.

ENGINE COOLANT TEMPERATURE
SENSOR

FUEL PUMP

Resistance [at 25°C (77°F)] Q 0.2-50
IACV-AAC VALVE

Resistance [at 25°C (77°F)] Q Approximately 10.0
INJECTOR

Resistance [at 20°C (68°F)] Q 14 - 15
RESISTOR

Resistance [at 25°C (77°F)] kQ Approximately 2.2

THROTTLE POSITION SENSOR

Throttle valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 0.6 kQ

Partially open

0.6 - 4.0 kQ

Temperature °C (°F) Resistance Completely open Approximately 4.0 kQ
20 (68) 2.1-2.9kQ
50 (122) 0.68 - 1.00 kQ
%0 19) P — HEATED OXYGEN SENSOR HEATER
Resistance [at 25°C (77°F)] Q 23-43
KNOCK SENSOR
Resistance [at 25°C (77°F)] kQ 500 - 620

EC-229
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Carburetor model

DCR384-73

Vacuum break operating clearance

“R,” [Below 5+4°C (41+7.2°F)]

mm (in)

1.46%0.15 (0.0575+0.0059)

“R,” [Above 20+4°C (68+7.2°F)]

3.40+0.3 (0.134+0.0118)

BCDD operating pressure

kPa (mbar, mmHg, inHg)

-78.7+0.7 (-787.0£7.0, -590.4+5.0, —23.24+0.20)

IGNITION TIMING

Inspection and Adjustment

Type I¥1

3°+2° BTDC

Type 11*2

8°+5° BTDC

*1: Type I: Distributor vacuum hose disconnected and plugged

*2: Type IlI: Distributor vacuum hose connected
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