ENGINE CONTROL SYSTEM

SECTION E C

MODIFICATION NOTICE:

GA engine

e The wiring diagram has been changed.
SR engine

e EGR system has been discontinued.

e EVAP canister purge volume control system has been adopted.
e IACV-Air regulator has been replaced with a fast idle cam.

e The wiring diagram has been changed.
CD engine

e The CD20 diesel engine has been replaced by the CD20E diesel engine featuring an electronically

concentrated engine control system (ECCS-D).
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PRECAUTIONS AND PREPARATION

Special Service Tools

Tool number
Tool name

Description

KV11229352
Measuring device

\ Measuring set length of plunger spring
_ —@
@ KV11229350 _i
Holder @———— l l
®@ KVv11229360 }
S
Nut u | l
\aans?)
®@ KV11229370 N 1 !
Pin !
@ KV11254410 L ®
Dial gauge NT570 _
ST16540000 Removing injection pump sprocket
Pulley puller

NT647

FOR CD ENGINE INJECTION NOZZLE

Tool number
Tool name

Description

KV11289004
Nozzle cleaning kit

@
)
®

KV11290012

Box

KV11290110

Brush

KV11290122

Nozzle oil sump
scraper
KV11290140

Nozzle needle tip
cleaner
KV11290150

Nozzle seat scraper
KV11290210

Nozzle holder
KV11290220

Nozzle hole cleaning
needle

NT296

KV11292010
Nozzle centering device

NT293
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
Tool name

Description

KV11100300

Nozzle holder socket
(For No. 2 - 4 injection
nozzles)

NT563

KV119E0010
No. 1 injection nozzle
holder socket

NT648

EC-5



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

BATTERY ECM
CoNTRoL
Refer to
10A EE_POWER _ MODULE)
H/FAN
A
B/A [£9)
| G/Y
O==eT>
! e
B/R G/Y
[l |
2ND| LIGHTING Al
L
qi/; . SWITCH [l JUNCTION
OFF ™~ BOX_No.2
(JOINT
2] ONNECTORS)
R/L L] HiD
1 G/Y
O I
R/L B/R
GED> G/Y
||11|| || 1 || |m|
TAIL/L TAIL
DAYTIME FAN
SW FUSE bggw ‘/‘ ON | SWITCH
TAIL/L o1 | @D
ouT Lli—_"
|L20])
ED> B
R/B
H
o= @D : With daytime light
I system
%1 ED>: Without daytime
|__l...| light system
[G3] %1---ODR/B  EDR/L
BLOCK mmm : Detectable line
(J/B) I-_l for DTC
N8|| M15) == : Non-detectable
ILI_J—] LFE B B B line for DTC
R/G i
1 o
Next i 4
R/G aa6 = =
pag
Refer to last page
(Foldout page) .
@
1[5]6[7] €10D (1]9] 10\ €18 1[2[3[4}= —>15]6]7]8] ¢4 @D» E®
12[8[9l10] W U 4) GY g[10]14[12[13[14]15][16]17[18[19]20] W ’
O]
1]2][3]4 5|§] W
—
o003 04io 0607108 [ 112131415161 7| [o] [Blie[i7]18] 1820 1]ee] [31[32[33B4] 35363713839 Uy
1091101 11}113113114115116] [ 819 ]10]11]12]13]14] L [23[24|25[26]27]28]29130] [40]41]42]43]44{45]46]47]48] |
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Electrical Load Signal (Cont’'d)

IGNITION SWITCH BATTERY ]
ON or START |——
T
¢
T EUSEK Refer to
20A 20A q 10A (‘J%) EL-POWER.
(5] [25] (@D
i 1 £106
[N2a]] 2] (a1 ]
L/B L/B BR
REAR [l =1 11 Rean
S WINDOW
WINDOW [] DEFOGGER
—= 5 2 .
& @ O = @
L/R €101
"——'[——“ T
: L/R ;’ofrear w%ndow
JOINT | efogger timer
ConnECTOR-2 | [—1dF L/R G/R = (Refer to
EL-DEF .)
ey
L/R
|
1
DIODE-1
(5]
% <D : Witg daytime light
- x@:) system
. — D I D> : Without daytime
ggggedmg R/G R =@ light system
— ‘!] -— ?eteg%gble line
or
li, - : Non-detectable
I—'—-l line for DTC
R
=3l
LOAD ECM
(ECCS
CONTROL
MODULE)
Refer to last page
(Foldout page) .
n n —] .
1[2]3| #53 [1{1]1 = 5D M5B 3 1c2] D ,
6[5[a] w [t[1[1] 6Y EX1 o [3l45l6] W “1D Ew A E0
5 ’
1 T T
ofodododoaioaond [ 1121314516171 (o] [IEe[t7e[sRoRiee] BiaRa4Emep R | ED (TR
tod110i1111112013114115116 | 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] | L

HEC055
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

LHD models
IGNITION SWITCH ]
ON or START
' I FUSE | Refer to EL-POWER.
10A 7.5A |BLOCK W : Models with tachometer
. (J/B) D : Models without tachometer
(T ¥1- - <TW30 | HD 40
[hed]] |*| _ x2. .- 32 <MD 8
Y G =mm : Detectable line
l ; for DTC
] == : Non-detectable
Y G line for DTC
el 71
COMBINATION
METER DATA LINK
©) | (MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)
£ A1 2J 1&J [&d (8]
OR/L /B GY/L  G/W 6/R B
6/B  GY/L
JUNCTION =1 sl
BOX No.2 (ol 110
(JOINT
CONNECTORS)
I LCg
OR/L 6/B GY/L  G/W G/R
“““““ I A
OR/L 6/B GY/L G/W G/R
| | | | |
OR/L G/B  GY/L G/W G/R
241 71 el M4 @3l I I
LCHK SCI SCI SCI  CHECK|gcM B B B
R RX X CL (ECcs i J
CONTROL @
MODULE) |
3 o
Refer to last page
1[2[3[a/N\5[6]7 3321130/ Z\RS[28[T] | [o[L23[AE[6]7] @D | (Foldout page) . °
8]of10/11]12[13][14]15[16] BR [42]41]40[39[[38]37[36]35[34] w : 8[9[10/11[1213]14 gy
!
1[2[3[A< —>5]6[7[8
o[10[11]12]13[14[15[16]47]16]19[20] W
—
TofoA0d 041060708 | 112131 41516 7IE] 15]16]17]18[19[20]21]22] 3132334367 Rag] | D (TR
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EC-8

HEC269



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

agram

System D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

IACV-AAC valve and IACV-FICD solenoid valve — — EVAP canister purge volume control solenoid valve
Engine coolant temperature sensor— Throttle position sensor

Power steering

oil pressure swltch—’ Fuel filter

AN

l)§\~J/ oY

Injector - ‘—EVAP canister

o
l

Heated oxygen sensor

- Mass air flow sensor

- Camshaft position sensor,
ignition coil and power
transistor build into distributor

Fuel pressure regulator

ECCS relay

SEF497S
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

h

) Distributor IACV-AAC valvi eM
@ harness conn ect
N\ ) ”
tlJ J
) 2 X /_/ ,‘\’
) \l , V'
S g
7

, N
\.on S

.-~~ o g sol noid valve
e ldle spee N
7 ad; usting scre w\§/

volume control solenoi
valve harness connector

S

.l"\\ al ’
=N ANV p\\‘i\
) -EVAP canis ister purge L )/7

He ted

SEF498S

EC-12



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

IACV unit
Intake manifold collector

@ Throttle body

EVAP canister purge volume
control solenoid valve

Fuel pressure regulator

Air duct

EVAP canister/

SEF645S

@ Fuel pressure regulator to intake manifold collector @ EVAP canister purge volume control solenoid valve

@ EVAP canister purge volume control solenoid valve to EVAP canister
to intake manifold collector

EC-13



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Camshaft position sensor

System Chart

Mass air flow sensor

Y

\

Engine coolant temperature
sensor

Heated oxygen sensor

Y

Ignition switch

Y

Throttle position sensor

M

Neutral position switch

Air conditioner switch

Knock sensor

y

Y

Battery voltage

y

Power steering oil pressure
switch

Y

Vehicle speed sensor

Y

Ambient air temperature
switch

Electrical load signal

y

v

ECM
(ECCS
control
module)

Fuel injection & mixture ratio
control

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

4

IACV-AAC valve and
|ACV-FICD solenoid valve

Fuel pump control

Y

Fuel pump relay

Heated oxygen sensor
monitor & on-board diagnos-
tic system

Y

Malfunction indicator lamp
(On the instrument panel)

EVAP canister purge volume
control

Y

EVAP canister purge volume
control solenoid valve

Heated oxygen sensor heater
control

A4

Heated oxygen sensor heater

Cooling fan control

Y

Cooling fan relay

Air conditioning cut control

Y

Air conditioner relay
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EVAPORATIVE EMISSION SYSTEM

Description

Throttle valve _ Intake manifold

T

Air cleaner > %

U

”@D
I

EVAP canister purge volume

Fuel check valve
I._JLFL

control solenoid valve

{ Fuel tank ;

4mm Fuel vapor
<= Air

EVAP canister

Fuel filler cap with vacuum relief valve JEF759R

SEF760R

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

The fuel vapor from sealed fuel tank is led into the EVAP can-
ister 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.

EVAP canister purge volume control solenoid valve is con-
trolled by ECM. When the engine operates, the flow rate of
vapor controlled by EVAP canister purge volume control sole-
noid valve is proportionally regulated as the air flow increases.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Cover port with hand.
2. Blow air in port ® and ensure free flow out of port ©.
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BASIC SERVICE PROCEDURE

Injector

Insulat
L;OI’Q
Tl
Om_/

SEF754S

Insulator L I
' ! Locate plate on
this side.

O-ring . '

Fuel tube assembly

NEF098

SEF755S8

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Disconnect all harness connectors, hoses and air duct
around intake manifold collector and throttle body.

3. Loosen all fixing bolts of intake manifold collector.

4. Remove intake manifold collector with throttie body.

Disconnect injector harness connectors.
Disconnect fuel hoses from fuel tube assembly.
Remove injectors with fuel tube assembly.

No o

8. Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injector by pinching connector.

9. Replace or clean injector as necessary.

10. Install injector to fuel tube assembly.
Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of silicone oil.

11. Install injectors with fuel tube assembly to intake manifold.
Tighten fuel tube bolts to the specified torque.
Tightening procedure:
1) Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1
kg-m, 6.9 to 8.0 fi-Ib).
2) Tighten all bolts to 21 to 26 N-m (2.1 to 2.7 kg-m,
15 to 20 ft-ib).
12. Install fuel hoses to fuel tube assembly.
Lubricate fuel hoses with a smear of silicone oil.
Insert fuel hoses more than 28 mm (1.10 in) from tube end.

EC-16



BASIC SERVICE PROCEDURE

Injector Removal and Installation (Cont’d)

13. Install intake manifold collector with throttie body.
Tighten bolts (D to @) to the specified torque (See EM

section for the torque).

SEF756S

14. Reinstall any parts removed in reverse order of removal. l
EC

CAUTION:
After properly connecting fuel hose to fuel tube and injector

assembly, check connections for fuel leaks.

EC-17



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 i
(2) Ignition system
(3) Engine oil and coolant levels
(4) Fuses
(5) ECM harness connector g
(6) Vacuum hoses
(7) Air intake system d

(Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure b
(9) Engine compression b

(10) Throttle valve

Overall inspection sequence

INSPECTION

Y

On models equipped with air conditioner,
checks should be carried out while the air
conditioner is “OFF”.

On models equipped with automatic
transaxle, when checking idle speed, ignition
timing and mixture ratio, checks should be
carried out while shift lever is in ‘““N”’ position.
When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail pipe.
Turn off headlamps, heater blower, rear
defogger.

Keep front wheels pointed straight ahead.
Make the check after the cooling fan has
stopped.

Perform diagnostic test mode |l

NG

(Self-diagnostic results).

OK

Y

Check & adjust ignition timing.

Repair or replace.

y

Check & adjust idle speed.

A

4

A

Check heated oxygen sensor

NG

Y

function.

OK

A

INSPECTION END

Check heated oxygen sensor NG‘ Repair or replace harness.
harness. "
OK
Y
Check CO%. OK‘ Replace heated oxygen sensor.
NG
A 4 y

Check emission control parts
and repair or replace if neces-

sary.

Check heated oxygen sensor OK

function.

4

EC-18



BASIC SERVICE PROCEDURE

©

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

START

Visually check the following:
Air cleaner clogging
Hoses and duct for leaks
Electrical connectors

Gasket (intake manifold, cylinder head, exhaust system)
Throttle valve and throttle position sensor operation

Y

Start engine and warm it up until engine coolant temperature indicator

points to the middle of gauge.

Ensure engine speed stays below 1,000 rpm.

Y

Open engine hood and run engine at

under no-load.

about 2,000 rpm for about 2 minutes

4

Perform the Diagnostic Test Mode Il (Self-diagnostic results).

OK

NG

Y

Repair or replace components as neces-
sary.

v

A

SEF455Q
B
\_|/
~ 7~
—MNCHECK —
~ ~
Malfunction indicator
lamp
SEF051PA
=
=1
Z
7 x1000 r/min N
SEF248F
D] B IGN TIMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

l

START |

SEF546N

Run engine at about 2,000 rpm for about 2 minutes under no-load.
Rev engine two or three times under no-load, then run engine at idle

speed for about 1 minute.

Y

Touch “START".

Select “IGNITION TIMING ADJ"" in WORK SUPPORT mode.

OR

DE]
>
®

connector.
2. Start engine.

1. Turn off engine and disconnect throttle position sensor harness

3
2\\\\“','4
\\ ’,
A 5
Toggoomen
0” 6

Throttle position sensor
harness connector sgr78s5KA

Y

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-load, then run engine

at idle speed.

EC-19
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BASIC SERVICE PROCEDURE

AEC804

B IGN TMING ADJ B[]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

L START ]

SEF546N

C
Throttle position
sensor harness

{connector SEF499S

BicNTMNGADJIE [

IGN/T FEeDBACK  HOLD

—zzzz===== MONITOR =zzzzz=z==z
CMPS*RPM (REF) 700rpm
IGN TIMING 15BTDC
CLSD THL/POSI ON

SEF844S

J -
Idle speed//
adjusting screw :
/v

Throttle position
sensor harness
connector

%

SEF500S

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

1

Check ignition timing with a timing light.

15°+2° BTDC

NG

Adjust ignition timing to the specified value by turning
distributor after loosening bolts which secure distribu-
tor.

15°+2° BTDC

v

1. Select "IGN TIMING ADJ"” in “"WORK
SUPPORT" mode.
2. Touch “START".
OR
1. Stop engine and disconnect throttle position
sensor harness connector.
2. Start engine.

| I

Check idle speed.

Read idle speed in “IGN TIMING ADJ" in
“WORK SUPPORT"”’ mode.
OR

@ Check idle speed.
700+ 50 rpm
0K lNG

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

Adjust idle speed by turning idle speed adjusting
screw.

y

700+ 50 rpm

«—Y

Touch “BACK"'.

OR
1. Turn off engine and connect throttle position
sensor harness connector.
2. Start engine.

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

v
©
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BASIC SERVICE PROCEDURE

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

©
m I
Back | < | = ﬁ 4 Check idle speed.
MODE LIGHT | LIGHT ENTER
] 1] 4 Read idle speed in “DATA
MONITOR’ mode with CONSULT.
OR
@ Check idle speed.
SEF913J
750450 rpm
% MONITOR % NoFaL []
NG
CMPS'RPM (REF)  725rpm OK '
Check IACV-AAC valve and replace if nec-
essary.
Check IACV-AAC valve harness and repair
if necessary.
| RECORD | I
SEF863S
Check ECM function* by substituting
another known good ECM.
¥t MONITOR ¥ NOFALL []
CMPSeRPM (REF) 2000rpm
M/R F/C MNT RICH >
O] v
@ 1. See “"M/R F/C MNT” in “DATA
MONITOR"” mode.
2. Run engine at about 2,000 rpm
for about 2 minutes under
I RECORD I no-load.
MEC711B 3. Maintain engine at 2,000 rpm
under no-load (engine is warmed
up sufficiently). Check that the
monitor fluctuates between
CHK IGN “LEAN" and "'RICH" more than 5
times during 10 seconds.
1 cycle: RICH — LEAN — RICH
2 cycles: RICH — LEAN — RICH
—LEAN — RICH NG
OR
1. Set '"Heated oxygen sensor
Data link connector for CONSULT monitor’” in the Diagnostic Test
(Connect CHK and IGN terminals Mode II.
with a suitable harness.) 2. Run engine at about 2,000 rpm
for about 2 minutes under
no-load.
SEFg00P 3. Maintain engine at 2,000 rpm
under no-load. Check that the
@ malfunction indicator lamp goes
on and off more than 5 times dur-
\ l / ing 10 seconds.
—HNCHECK — END
pd ~
SEF051P

EC-21
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cause of a
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BASIC SERVICE PROCEDURE

Heated oxygen sensor
harness connector
DBISCONNECT
TS
MEF031DB

m DISCONNECT
A€

r—

ECM O] CONNECTOR

19

[Q]

&

/]

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
)

PHQ 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. Then connect harness side terminal for
heated oxygen sensor to ground with a jumper
wire.

4. Check for continuity between terminal @ of ECM
harness connector and body ground.

Continuity exists OK
Continuity does not exist NG
OK NG

A 4

Repair or replace harness.

Y

MEC712B] | Connect ECM harness connector to ECM.
R
B ACTIVETEST R
O R '
COOLANTTEMP  20°C
1. Connect battery ground cable.
=== MONITOR=== 2. Select "ENG COOLANT TEMP" in
CMPS-RPM (REF) Orpm “ACTIVE TEST" mode.
INJ PULSE 0.7msec 3. Set “COOLANT TEMP" to 20°C (68°F) by
IGN TIMING 5BTDC touching “‘Qu’' and “‘Qd"" and “UP”’,
M M IIDWN‘Y.
[Qufl uP pwN ]lad] OR
AEC6E81 @ 1. Disconnect engine coolant temperature
sensor harness connector.
- u=y @a \ 2. Connect a resistor (2.5 kQ) between termi-
TS. G@ E@ nals of engine coolant temperature sensor
Engine coolant harness connector.
temperature sensor 3. Connect battery ground cable.
harness_connector
v
Start engine and warm it up until engine coolant
temperature indicator points to middle of gauge.
(Be sure to start engine after setting “COOLANT
2.5 kQ resistor SEF750S| | TEMP" or installing a 2.5 kQ resistor.)
v
®
~EH 1/
—_—
SEF455Q
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BASIC SERVICE PROCEDURE

Idie Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
®
l
Rev engine two or three times under no-load, then run
engine at idle speed.
‘A0
SEFDASE Check "“CO" %.
Idle CO: Less than 10% and engine runs smoothly.
After checking CO%,
Lp] 1. Touch “BACK".
sack | <O | = ﬁ @ OR
@ 1. Disconnect the resistor from terminals of engine
mopE | UCHT | LT t 1 ENTER coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature
sensor.
SEF913J
NG OK
Y
Y¢ MONITOR 3% NO FAIL E] Replace heated oxygen sensor.
CMPSeRPM (REF) 2000rpm
M/R F/C MNT RICH !
1. See “M/R F/C MNT" in "'Data
monitor’ mode.

2. Maintain engine at 2,000 rpm under
no-load (engine is warmed up suffi-
ciently.). Check that the monitor fluc-

| RECORD | tuates between “LEAN" and “RICH"
MEC7118 more than 5 times during 10 sec-
onds.
1 cycle: RICH — LEAN — RICH
CHK IGN 2 cycles: RICH — LEAN — RICH
—LEAN — RICH
OR
‘ﬁ". 1. Set "Heated oxygen sensor monitor”
& in the Diagnostic Test Mode II.
2. Maintain engine at 2,000 rpm under
Data link connector for CONSULT _ i
(Connect CHK and IGN terminals .no .Ioad. Check that the malfunction
with a suitable harness.) indicator lamp goes ON and OFF
more than 5 times during 10 sec-
onds.
SEF909P
NG OK
<
N/ .
~ ®
—[1CHECK —
-~ / ~
SEF051P
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BASIC SERVICE PROCEDURE

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

l

Connect heated oxygen sensor harness connec-
tor to heated oxygen sensor.

Y
Check fuel pressure regulator.

Y
Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC 12.
(Refer to EC-49.)

y

Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON
DETECTABLE ITEMS.

(Refer to EC-66.)

Clean or replace if necessary.

Y
Check engine coolant temperature sensor and
its circuit. Refer to TROUBLE DIAGNOSIS FOR
DTC 13.

(Refer to EC-52.)

A

Check ECM function* by substituting another
known good ECM.

*: ECM may be the cause of a problem, but
this is rarely the case.
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BASIC SERVICE PROCEDURE

_20 - 17.07 Fast Idle Cam (FIC) Inspection and Adjustment
E(0.79) Eiqﬂ;ﬂj 15.8 (0'1657";3) Perform inspection and adjustment as follows:
£ ¢ *0.6267)| 1. Make sure the engine has cooled down and remove the
;15 - $14.87 throttle body. Refer to “OUTER COMPONENT PARTS” in EM
P A }(0.5854) section.
g ¢ N ! (o 535) 2. Leave the throttle body for more than 3 hours so the tem-
P10 | £10.03 (0.3949) ! : perature of the thermowax levels with the ambient air tem-
(039)| $8.93 (0.3516) perature.
=30 0 25 40 Avoid direct sunlight or other heat source (heater, air
(-22) (32) (77) (104) conditioner, etc.).
Ambient air temperature [°C (°F)] SEFs04s| 3 Check dimension L, without removing thermowax from

throttle body. Measure ambient air temperature with a ther-
mometer.

L, dimension Judgement and remedy

The thermowax is normal. Perform FIC adjustment.

Inside hatched
nside hatched area Go to step 4.

Outside hatched Replace the thermowax and install the FIC. Per-
area form adjustment from step 2.

4. Check the clearance A between the stopper and the throttle

View with throttle drum removed . . 9 e
adjusting screw (TAS). If not within specifications (the

Fast idle cam

Roller hatched area as shown in the figure below), adjust clear-
Zgrs’s‘:z ance using screw S.
Sciew 9 Do not adjust the clearance using the throttle adjusting screw
(TAS) (TAS).
_\_ 5. After adjusting clearance A, tighten the lock nut of screw S.

6. Install the throttle body. Refer to “OUTER COMPONENT
PARTS” in EM section.

\_ 7. Warm up engine sufficiently. Confirm there is clearance

Stopper between FIC and roller.

Clearance A
SEF505S
3.0 r
—.(0.118)
T25 I
5(0.098) 1.98 (0.0780)
£
E
<
[0]
[$)
c
«
3
© \ 1 | ) l | (901?6)

0.0
-40 -30 -20 -10 O

o max C0(-22)(-4) (14) (32)(50) (50) (56)(10%)
m MiN, Ambient air temperature [°C (°F)] gepsops

EC-25



ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

CONSULT

Item

DIAGNOSTIC TEST MODE

WORK
SUPPORT

SELF-
DIAG-
NOSTIC
RESULTS

DATA
MONITOR

ACTIVE
TEST

FUNCTION
TEST

INPUT

Camshaft position sensor

X

Mass air flow sensor- ’

X

Engine coolant temperature sensor

X

Heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

X | X|IX|X]|X]|X

Knock sensor

Ignition switch (start signal)

Air conditioner switch

Park/Neutral position switch

Power steering oil pressure switch

Electrical load signal

Ambient air temperature switch

Battery voltage

ECCS COMPONENT PARTS

OUTPUT

Injectors

X|IX|IXIX|X]|X]|X]|X

Power transistor (Ignition timing)

X (lgnition
signal)

x

IACV-AAC valve

Air conditioner relay

Fuel pump relay

Cooling fan

XX | XX

EVAP canister purge volume control
solenoid valve

x

X: Applicable
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Cont’d)

Mon.itored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CMPS-RPM e Indicates the engine speed computed Accuracy becomes poor if engine

(REF) [rpm]

O

O

from the REF signal (180° signal) of
the camshaft position sensor.

speed drops below the idle rpm.

If the signal is interrupted while the
engine is running, an abnormal value
may be indicated.

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

The engine coolant temperature
(determined by the signal voltage of
the engine coolant temperature sen-
sor) is displayed.

When the engine coolant temperature
sensor is open or short-circuited,
ECM enters fail-safe mode. The
engine coolant temperature deter-
mined by the ECM is displayed.

02 SEN [V]

O
O
O

O
O
O

The signal voltage of the heated oxy-
gen sensor is displayed.

M/R F/C MNT
[RICH/LEAN]

O
O

Display of heated oxygen sensor sig-
nal during air-fuel ratio feedback con-
trol:

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.

After turning ON the ignition switch,
“RICH" is displayed until air-fuel mix-
ture ratio feedback control begins.
When the air-fuel ratio feedback is
clamped, the value just before the
clamping is displayed continuously.

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

The vehicle speed computed from the
vehicle speed sensor signal is dis-
played.

BATTERY VOLT [V]

The power supply voltage of ECM is
displayed.

THRTL POS SEN [V]

The throttie position sensor signal
voltage is displayed.

START SIGNAL
[ON/OFF]

O 1O010] O

O 0|0} O

Indicates [ON/OFF] condition from the
starter signal.

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

played regardless of the starter sig-
nal.

CLSD THL/POSI

Indicates the closed throttle position

[ON/OFF] [ON/OFF] determined by the throttle
Q Q position sensor signal.
ON: Closed throttle position
OFF: Other than closed throttle
position
NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display auto-

matically.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item ECM Main
[Unit] input signals Description Remarks
signals

AIR COND SIG Indicates [ON/OFF] condition of the

[ON/OFF] O O air conditioner switch as determined
by the air conditioning signal.

P/N POSI SW O Indicates [ON/OFF] condition from the

[ON/OFF] park/neutral position switch signal.

PW/ST SIGNAL Indicates [ON/OFF] condition of the

[ON/OFF] O power steering oil pressure switch
determined by the power steering oil
pressure signal.

LOAD SIGNAL O Indicates [ON/OFF] condition from the

[ON/OFF] electrical load signal.

AMB TEMP SW O Indicates [ON/OFF] condition from the

[ON/OFF] ambient air temperature switch signal

INJ PULSE [msec]

indicates the actual fuel injection
puise 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 sig-
nals.

IACV-AAC/V [%]

O |10 |0 |0l0 O |0

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

CAN/P CONT SV
[step]

Indicates the EVAP canister purge
volume control value computed by the
ECM according to the input signals.
The opening becomes larger as the
value increases.

A/F ALPHA [%]

Indicates the mean value of the air-
fuel ratio feedback correction factor
per cycle.

o 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
[ON/OFF]

Indicates the air conditioner relay
control condition (determined by ECM
according to the input signal).

FUEL PUMP RLY

Indicates the fuel pump relay control

[ON/OFF] () | condition determined by ECM accord-
ing to the input signals.
COOLING FAN Indicates the control condition of the

[HI/LOW/OFF]

cooling fans (determined by ECM
according to the input signal).

HI ... High speed operation

LOW ... Low speed operation
OFF ... Stopped

VOLTAGE Voltage measured by the voltage
vl probe.
PULSE Pulse width, frequency or duty cycle |e Only “#" is displayed if item is

[msec] or [Hz] or
[%]

measured by the pulse probe.

unable to 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.
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

ACTIVE TEST MODE

CONSULT (Cont’d)

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

FUEL INJECTION

o Change the amount of fuel

Engine: Return to the original
trouble condition

injection using CONSULT.

If trouble symptom disappears,
see CHECK ITEM.

Harness and connector
Fuel injectors

e Heated oxygen sensor

IACV-AAC/V
OPENING

Engine: After warming up, idle
the engine.

Change the IACV-AAC valve
opening percent using CON-
SULT.

Engine speed changes according
to the opening percent.

Harness and connector
IACV-AAC valve

ENG COOLANT
TEMP

e Change the engine coolant

Engine: Return to the original
trouble condition

temperature indication 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

If trouble symptom disappears,
see CHECK ITEM.

Adjust initial ignition timing

o Retard the ignition timing using
CONSULT.
e Engine: After warming up, idle e Harness and connector
the engine. e Compression
POWER e A/C switch ““OFF” Engine runs rough or dies e Injectors
BALANCE e Shift lever “N" 9 9 ’ e Power transistor
o Cut off each injector signal one e Spark plugs
at a time using CONSULT. e Ignition coils
e lgnition switch: ON o Harness and connector
COOLING FAN e Turn the cooling fan “ON" and | Cooling fan moves and stops. o Cooling fan motor
“OFF" using CONSULT. g
e Ignition switch: ON (Engine
sto d
FUEL PUMP pped) o~y | Fuel pump relay makes the oper- |® Harness and connector
RELAY e Turn the fuel pump relay "ON ating sound e Fuel pump rela
and “OFF" using CONSULT g ' pump refay
and listen to operating sound.
SELF-LEARNING |e In this test, the coefficient of self-learning control mixture ratio returns to the original coefficient by
CONT touching “CLEAR" on the screen.
o Engine: After warming up, run
engine at idie speed e Harness and connector
CANIST CONT e Change the EVAP canister Engine speed changes according .
. ) o EVAP canister purge volume
SV purge volume control solenoid |to the opening step.

valve opening step using CON-
SULT.

control solenoid valve
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ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION

FUNCTION TEST MODE

CONSULT (Cont’d)

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON
SELF-DIAG (Engine stopped) L
— Objective system
RESULTS o Displays the results of on- jective syste
board diagnostic system.
e Ignition switch: ON e Harness and connector
(Engine stopped) Throttle valve: OFF e Throttle position sensor
CLOSED THROTTLE o Closed throttle positif)n is opened ° Th.rottle position sensor
POSI tested when throttle is opened adjustment
and closed fully. (Closed throt- Throttle valve: e Throttle linkage
tle position is selected by closed ON e Verify operation in DATA
throttle position sensor.) MONITOR mode.
e Harness and connector
- itch: T .
g Range (Throtte « Throttie posiion senser
THROTTLE POSI ¢ PP _|valve fully opened  |More than rote p
e Throttle position sensor circuit adjustment
SEN CKT . . — Throttle valve 3.0V .
is tested when throttle is fully closed) e Throttle linkage
opened and closed fully. y e Verify operation in DATA
MONITOR mode.
e Ignition switch: ON Out of N/P X OFF
. ut o positions
PARK/NEUT POSI (Engine sto;??ed) . I e Harness and connector
o Neutral position switch circuit . .
SW CKT ) d wh hift 1 ) e Neutral position switch
is tested when shift lever is In N/P positions ON
manipulated.

e Ignition switch: ON
(Engine stopped)

e Harness and connector
o Fuel pump

FUEL PUMP e Fuel pump circuit is tested by | There is pressure pulsation on  Fuel pump rela
CIRCUIT checking the pulsation in fuel |the fuel feed hose. p P y
) o Fuel filter clogging
pressure when fuel tube is
. e Fuel level
pinched.
® Ignition switch: ON e Harness and connector

COOLING FAN (Engine stopped) The cooling fan rotates and o Cooling fan motor
CIRCUIT e Cooling fan circuit is tested stops every 3 seconds. 9

when cooling fan is rotated.

e Cooling fan relay

START SIGNAL
CIRCUIT

e Ignition switch: ON — START

e Start signal circuit is tested
when engine is started by
operating the starter. Before
cranking, battery voltage and
engine coolant temperature
are displayed. During
cranking, average battery
voltage, mass air flow sensor
output voltage and cranking
speed are displayed.

Start signal: OFF — ON

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

CONSULT (Cont’d)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

Ignition switch: ON

(Engine running)

Power steering 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

o Power steering oil pump

VEHICLE SPEED

Vehicle speed sensor circuit is
tested when vehicle is running

Vehicle speed sensor input sig-
nal is greater than 4 km/h (2

e Harness and connector
e Vehicle speed sensor

SEN CKT at a speed of 10 km/h (6 MPH
. P ( ) MPH) o Speedometer
or higher.
e After warming up, idle the
engine. . . _—
® Ignition timing adjustment is | Lo okt indicates the ’ iAd“iiS'tst?'Sn;Z:) tming (by mer
IGN TIMING ADJ checked by reading ignition g9 ng distribu

timing with a timing light and
checking whether it agrees
with specifications.

same value on the screen.

o 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 sensor output
at 2,000 rpm under non-loaded
state.

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

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

o IGNITION SYS (Spark plug,
power transistor, ignition coil,
harness or connector)

o VACUUM SYS (Intake air
leaks)

o Heated oxygen sensor circuit

o Heated oxygen sensor opera-
tion

o Fuel pressure high or low

o Mass air flow sensor

POWER BALANCE

o After warming up, idle the

engine.

Injector operation of each cyl-
inder is stopped one after
another, and resultant change
in engine rotation is examined
to evaluate combustion of
each cylinder. (This is only
displayed for models where a
sequential multiport fuel injec-
tion system is used.)

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

@ Injector circuit (Injector, har-
ness or connector)

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

o Compression

e Valve timing

IACV-AAC/V
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

o |IAS (Idle adjusting screw)
adjustment
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TROUBLE DIAGNOSIS — General Description

SEF142|

—

g

s

for CONSULT

DATA link connector

SEF502S8

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

BIGNTIMING ADJ R [ ]

L START

]

SEF555N

Throttle position
sensor harness
( connector

Basic Inspection

Perform Basic Inspection without electrical or mechanical loads

Precaution:

applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,
o Rear defogger switch is OFF,
°

BEFORE STARTING

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

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

e Harness connectors for improper con-
nections

o Vacuum hoses for splits, kinks, or
improper connections

e Wiring for improper connections,
pinches, or cuts

y

CONNECT CONSULT TO THE VEHICLE.
Connect "CONSULT" to the data link
connector for CONSULT and select
“ENGINE" from the menu.

y

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

DOES ENGINE START?

No

A4

Go to

Yes

Y

CHECK IGNITION TIMING.
1. Warm up engine sufficiently.
2. Select "IGN TIMING ADJ" in
“WORK SUPPORT"' mode.
3. Touch “START".
4. Check ignition timing at idle
using timing light.

Ignition timing:
15°+2° BTDC

NG

y

SEF499S
Timing
light
4 —
- e N
' — a—
)
SEF284G

-

. Warm up engine sufficiently.
2. Stop engine and disconnect
throttle position sensor har-
ness connector.
3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
15°+2° BTDC

-

(Go to ® on next page.)

EC-32

Adjust ignition timing by
turning distributor.




TROUBLE DIAGNOSIS — General Description

B IGN TIMING ADJR []

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

[ START

il

SEF546N

Basic Inspection (Cont’d)
®

B THRTL POS SEN ADJ B []

% %% ADJ MONITOR * * %

THRTL POS SEN 0.52v
=zz======== MONITOR =z=z=zzz=z=z===

CMPSeRPM (REF) Orpm

CLSD THL/POSI ON

SEF842S

CHECK IDLE ADJ. SCREW INITIAL SET
RPM.
1. Select “IGN TIMING ADJ" in
“WORK SUPPORT"' mode.
2. When touching “START",
does engine speed fall to
700+ 50 rpm?

OR

NG

Y

Does engine run at 700 £ 50

(®
S rpm?

OK
Y

Reconnect throttle position sensor har-
ness connector.

Y

Adjust engine speed by
turning idle adjusting
screw.

CONNECT

®
@LE/

SEF503S

CHECK THROTTLE POSITION SENSOR

IDLE POSITION.

. Perform “"THRTL POS SEN
ADJ" in “WORK SUPPORT"
mode.

2. Check that output voltage of
throttle position sensor is
approx. 0.35 to 0.65V (Throttle
valve fully closes.) and “CLSD
THL/POSI" stays ““ON".

OR

NG

Y

Measure output voltage of throt-
tle position sensor using
voltmeter, and check that it is
approx. 0.35 to 0.65V. (Throttle

valve fully closed.)

OK

Adjust output voltage to
0.50V by rotating throttie
position sensor body.

v

RESET IDLE POSITION

MEMORY.

1. Warm up engine suffi-
ciently and stop.

Select '‘CLSD

THL/POSI" in

“‘DATA MONITOR"

mode with CON-

SULT before stop-

ping engine.

2. Turn ignition switch
“ON".

3. Turn ignition switch
“OFF" and wait at
least 5 seconds.

4, Repeat steps 2.

and 3. until

"“CLSD THL/

POSI" in

“DATA

MONITOR"

mode with

CONSULT

changes to

“ON".

Repeat steps 2.

and 3. 20 times.

®

&
<

Y

(Go to next page)
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TROUBLE DIAGNOSIS — General Description

Basic Inspection (Cont’d)
®

'

CHECK IDLE SPEED
Read the engine idle speed in
""DATA MONITOR" mode with
CONSULT.
750+ 50 rpm
OR

NG

Check idle speed.
750 £+ 50 rpm

lOK

After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.

Erase the stored memory in ECM.

lox

INSPECTION END

EC-34

Adjust idle speed. Refer
to EC-18.




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 connec-

tor.

* 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. Specification data might
be displayed even when ignition timing is not adjusted to specification. This IGN TIMING moni-
tors the data calculated by the ECM according to the input signals from the camshaft position

sensor and other ignition timing related sensors.)

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.

MONITOR ITEM

CONDITION

SPECIFICATION

CMPS-RPM (REF)

Tachometer: Connect

o Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

MAS AIR/FL SE

Engine: After warming up
Air conditioner switch: OFF
Shift lever: "N

No-load

Idie

1.3-17v

2,000 rpm

1.7 -21V

COOLAN TEMP/S

e Engine: After warming up

More than 70°C (158°F)

02 SEN

M/R F/C MNT

o Engine: After warming up

Maintaining engine speed at 2,000
rpm

0-03V e 06-1.0V

LEAN < RICH
Changes more than 5 times
during 10 seconds.

VHCL SPEED SE

e Turn drive wheels and compare speedometer indication with the CONSULT

Almost the same speed as

value the CONSULT value
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
iti iteh: Throttle valve fully closed 0.35 - 0.65V
THRTL POS SEN ) Ignm'on switch: ON
(Engine stopped) Throttle valve fully opened Approx. 4.0V

START SIGNAL

e Ignition switch: ON —» START — ON

OFF - ON — OFF

Throttle valve:

it i Idle position ON
CLSD THL/POSI o Ignm.on switch: ON
(Engine stopped) Throttle valve:
. OFF
Slightly open
Air conditioner switch: OFF OFF
e Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: ON
ON
(Compressor operates)
Shift lever “P"" or ''"N" ON
P/N POSI SW e Ignition switch: ON
Except above OFF

EC-35
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
Steering wheel in neutral '
position OFF

PW/ST SIGNAL e Engine: After warming up, idle the engine (forward direction)
Th i i
e steering wheel is ON
turned
Rear window defogger or
P ON
LOAD SIGNAL ® Engine: Running headlamp “ON
Except the above OFF
e Ignition switch: ON Below 23.5°C (74°F) OFF
AMB TEMP SW . . .
o Compare ambient temperature with the following: Above 23.5°C (74°F) ON
o Engine: After warming up idle 2.5 - 3.7 msec.
e Air conditioner switch: OFF
INJ PULSE o Shift lever: “N"
o No-load 2,000 rpm 1.9 - 2.8 msec.
Idle 13 - 15° BTDC
IGN TIMING ditto
2,000 rpm More than 25° BTDC
Idle 20 - 40%
IACV-AAC/V ditto
2,000 rpm —_
Idle 0 step
CAN/P CONT 8V ditto
3,000 rpm Approx. 100 step
Lo R Maintaining engine speed o
A/F ALPHA e Engine: After warming up at 2,000 rpm 53 - 155%
AIR COND RLY e Air conditioner switch. OFF — ON OFF — ON
e Ignition switch is turned to ON (Operates for 5 seconds)
o Engine running and cranking ON
FUEL PUMP RLY e When engine is stopped (stops in 1.0 seconds)
e Except as shown above OFF
Engine coolant temperature
o After warming up engine, idle the engine. is 99°C (210°F) or less OFF
COOLING FAN e Air conditioner switch: OFF
e Vehicle stopped Engine coolant temperature LOW

is 100°C (212°F) or more
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

PREPARATION

1. ECM is located behind the center console. For this
inspection, remove the front passenger center console
panel.

SEF5258

2. Remove ECM harness protector. .
EC

ECM harness protector

MEF505D

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

ily.

T Tester probe

hin wire

ser%7|  ECM HARNESS CONNECTOR TERMINAL LAYOUT

Trfre2fosroafaestiuefieriiosf {1 12{3[4({5(6(7 @ 15]16]17/18]19]20[21{22] [313233|34|35(36|37|38|39
[o9fu e[ 2[nasfnefsfui] {8 1911001 112[13[14 23[24]25126[27]28]29130] |4041]42]43]44|45[46]47148

SEF877K
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TROUBLE DIAGNOSIS — General Description

ECM inspection table

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TER’\"\gNAL Cgllil)zﬂ ITEM CONDITION *DATA
[Engine is running]
l_ 0.2 - 0.3V
Idle speed
1 W/B Ignition signal
[Engine is running|
L Approximately 0.5V
Engine speed is 2,000 rpm.
[Engine is running|
2 L/OR Tachometer |_ Approximately 0.9V
Idle speed
[Engine is running||
3 GY/R Ignition check l__ Approximately 13V
Idle speed
[Engine is running]
[ignition switch "OFF"] 0-1V
ECCS relay (Self-shut- '— For a few seconds after turning ignition
4 WIG off) switch “OFF"
fignition switch "OFF"]
|_ BATTERY VOLTAGE
A few seconds after turning ignition switch | (11 - 14v)
“OFF"” and thereafter
[Engine is running|
6 B/W ECCS ground l_ Engine ground
Idle speed
7 G/B Ergine ] Approximately 0V
ngine is running. -
14 G/W Data link connector for B Approximately 3.6V
15 GY/L CONSULT Idle speed and CONSULT is connected Approximately OV
and turned on. (DATA MONITOR screen)
23 G/R Approximately 0V
[Engine is running | BATTERY VOLTAGE
9 LG/R Cooling fan relay (Low |— Cooling fan is not operating. (11 - 14v)
speed) [Engine is running]
L_ Approximately OV
Cooling fan is operating.
[Engine is running |
L Both A/C switch and blower fan switch are | APProximately 0V
11 Y Air conditioner relay "ON". (Compressor is operating.)
[Engine is running | BATTERY VOLTAGE
L arc switch is “OFF". (11 - 14V)
[Engine is running ]
13 B/W ECCS ground L Engine ground
Idle speed
[Engine is running] (Warm-up condition)
|_ 1.3-17v
Idle speed
16 OR Mass air flow sensor
ngine is running.] (Warm-up condition
Ernaine - W dition)
l_ 1.7 - 2.1V
Engine speed is 2,000 rpm.
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

*Data are reference values.

TERMINAL WIRE
| ION .
NO. COLOR TEM CONDITIO DATA
M ir fl so [Engine is running|
17 Y ass air flow sensor I___ Approximately 0V
ground Idle speed
0-5.0v
18 G/Y Engine coolant tem- |Engine S running.] O‘utput v9|tage varies
perature sensor with engine coolant
temperature.
[Engine is running |
19 W Heated oxygen sensor I__ 0 - Approximately 1.0V
After warming up sufficiently EC
[ignition switch "ON""| (Warm-up condition)
[_ 0.35 - 0.65V
v Throttle position sen- Accelerator pedal released
20
sor [ignition switch "ON"]
|_ Approximately 4V
Accelerator pedal fully depressed
[Engine is running|
21 B Sensor’s ground I_ Approximately 0V
Idle speed
¢ o
22 Camshaft position . , Approximately 2.5V
30 L sensor (Reference [Engine is running| (AC range)
signal) 9
Igniti itch "ON"
| Lo [gnition swite | Approximately 0V
o4 OR/L Malfunction indicator
lamp [Engine is running| BATTERY VOLTAGE
(11 - 14V)
[Engine is running|
27 w Knock sensor l_ Approximately 2.5V
Idle speed
[Engine is running]
29 B Sensor’s ground l__ Approximately 0V
Idle speed
Camshaft position .
1 A tely 1V
30 B/W sensor (Position sig- [Engine is running|| (;gr;)(r:g’:; ey
nal)
[lgnition switch "ON"|
32 PU/R Vehicle speed sensor Engine stopped and gear position is “Neu- | Varies from 0 to 5V
tral position''.
While rotating drive wheel by hand
|Engine is running‘|
ov
Idle speed (Electrical load: "OFF"")
33 R Electrical load signal | [ENgine is running |
Idle speed BATTERY VOLTAGE
(Rear window defogger or headlamp: (11 - 14v)
“ON")
[[gnition switch "ON"]| Approximately OV
34 B/Y Start signal
[[gnition switch "START"] BATTERY VOLTAGE
(11 - 14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TERMINAL

WIRE

ITEM CONDITION *DATA
NO. COLOR
Ignition switch "ON"|
LI__ ov
35 G/OR Nefjtral position Neutral position
switch [lgnition switch "ON"]
|__ Approximately 5V
Except the above gear position
TonT Ch "OFE™
[ignition switch "OFF"] oV
36 B/R Ignition switch
[lgnition switch "ON"| BATTERY VOLTAGE
(11 - 14V)
a7 PIL Throttle position sen {lgnition switch "ON"'| Approximately 5V
sor power supply
38 - — BATTERY VOLTAGE
47 W/R Power supply for ECM | [ignition switch "ON"] (11 - 14v)
[Engine is running|
39 B ECCS ground l_ Engine ground
idle speed
[Engine is running |
L Both air conditioner switch and blower fan | APProximately OV
41 G Air conditioner switch switch are "ON".
[Engine is running | BATTERY VOLTAGE
L Air conditioner switch is “OFF"" (11-14V)
[Engine is running |
I_ ov
i i Steering wheel is being turned.
43 PU/W Power steerl‘ng oil
pressure switch [Engine is running]
L Approximately 5V
Steering wheel is not being turned.
[lgnition switch “ON’’
— Idle speed
I Ambient air temperature is above 23.5°C ov
(74°F)
i i - L Air conditioner is operating
45 RIW Amblen't air tempera p
ture switch [Ignition switch "ON”
I— Idle speed BATTERY VOLTAGE
— Ambient air temperature is below 23.5°C (11 - 14v)
(74°F)
L— Air conditioner is operating
Power supply - - BATTERY VOLTAGE
4 / ] "OFF”
6 W/L (Back-up) |lgnition switch | (11 - 14V)
[Engine is running ]
48 B ECCS ground I_ Engine ground
Idle speed
101 R/B Injector No. 1
103 G/B Injector No. 3 e i BATTERY VOLTAGE
ngine is running.
110 Y/B Injector No. 2 l l (11 - 14v)
112 L/B Injector No. 4
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ECM Terminals and Reference Value (Cont’d)

*Data are reference values.

TERMINAL

WIRE

ITEM ION *DATA
NO. COLOR CONDIT
[ignition switch "ON"|
L For 5 seconds after turning ignition switch
GAN Approximately 0V
ON
[Engine is running |
106 B/P Fuel pump relay
[ignition switch "ON"]
!_ BATTERY VOLTAGE
5 seconds after turning ignition switch (11 - 14Vv)
""ON" and thereafter
107 [Engine is running|
B/Y ECCS ground l_ Engine ground
108 Idle speed
. o - BATTERY VOLTAGE
109 W/L Current return [lgnition switch “"OFF"| (11 - 14V)
[Engine is running|
|__ Approximately 0.2V
11 OR Heated oxygen sensor Engine speed is below 3,200 rpm.
heater [Engine is running | BATTERY VOLTAGE
l—— Engine speed is above 3,200 rpm. (11 - 14V)
[Engine is running|
|_ 11 - 14V
Idle speed
[Engine is running|
113 SB IACV-AAC valve
Steering wheel is being turned. 911V
Air conditioner is operating. i
Rear window defogger switch is “ON"".
Lighting switch is “ON".
[Engine is running|
EVAP canist | 7-8v
canister purge Engine speed is 3,000 rpm.
114 P volume control sole- — -
noid valve [Engine is running | BATTERY VOLTAGE
l—— Idle speed (11 - 14v)
[Engine is running|]
116 B/Y ECCS ground Engine ground

|—- Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

_ EC-MAIN-01
BATTERY BATTERY
7 5A |Refer to EL-POWER. 30A
]
| ) R ]
" :
O = W/L W/L |l=‘t'_|l Refer to EL-POWER.
g7 | IGNITION
W/L SWITCH
OFF ~@-— €
B v il
JUNCTION BOX No.2 3
w/L (JOINT CONNECTORS) L
1 <D B{F* -
g
O=<D= W/L 7] 71k WL = O: _<.!>
W/L B/R B/R
™20 q (
LCé;JJ 440 r“l €0 . E0D
W/L B/R B/R
Oj
o o
] |
W/L w/L
'-J—' <D>: LHD models
"——IL-“ I%Ll] ECCS B/R <B>: RHD models
RELAY 40 {AD>: For Australia
o 1
| & <ED>: For Europe
I-—|—| I—.—l B/R
=mm : Detectable line
W/G W{R for DTC
== : Non-detectable
? I I ? I line for DTC
W/L Ww/L W/G W/R W/R B/R
[@el___[fosl M1 [@a8l &7l (&l
BATT CRTN SSOFF vB vB IGN ECM
SW (ECCS
CONTROL
MODULE)
_________________ Refer to last page
— |- N (Foldout page) .
A= El nE SE0 !
slaple] w 2T ' 51516 € [a[26] A €D ! @ €D
R !
S
oo ioq0g105107108 | 1121314151617 [o] B[] 7181520l ]22] BiR2lEa]34 30363738139 W
144111 ﬂj}iﬂﬂ 116 | 819 |10]41]12{13]14] 23]24'|db'|c‘b 27{28]29 40]41]42]43]44]4546147]48 L H.S.

HEC212
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

EC-MAIN-02

for DTC

Non-detectable
line for DTC

mmm : Detectable line

ECM
(Eccs
iy
GND  GND GND GND GND GND GND
-C -C -1 -1 -E -E —E EC
28] |48l &l [43] (o7 (o8] [4g]
B B B/W B/W B/Y B/Y B/Y
o o o ® o
B B B B/Y
i 1
L L
—
oo i0410310600708 | 1121 314516 7|E| 15[16]17]18[19[0p1107] [31[32[33]34]35[36]37]30]39 )
iod ol iiAi13i41511e [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] | L H.S.

HECO027
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

)
HS.

[ ECM  |o]coNNECTOR]f

o lﬂfl

MEC7468

Main Power Supply and Ground Circuit (Cont’'d)

INSPECTION START

Start engine.
Is engine running?

o T
° .| CHECK POWER SUP-

CONNECT

B &

HS.

([ Ecm ol connECTOR||

46109
M
G3] =

MEC714B

" & 6 & i

Il ecm |o{connecToRlf
38 « 47
e —

5
)

SEF509S

Yes

B] v

PLY-L

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal @ and
ground with CONSULT
or tester.

Voltage: Battery volt-

age

If NG, check the follow-

ing.

o Harness connectors
G,

o Harness connectors
€D}

e Harness for open or
short between ECM
and ignition switch

If NG, repair harness or

connectors.

lOK

Go to [@] ‘CHECK
GROUND CIRCUIT" on
next page.

CHECK POWER SUPPLY-II.
1. Stop engine.
2. Check voltage between ECM terminals

@, and ground with CONSULT
or tester.
Voltage: Battery voltage

N
G Check the following.

Y

SEF525S

OK

e Harness connectors
@,
® Harness connectors

@), Eid

e Junction box No. 2

® 7.5A fuse

e Harness for open or
short between ECM
and battery

If NG, repair harness or

connectors.

rEl'lECK POWER SUPPLY-IIl.

1. Turn ignition switch “ON’’ and then
"OFF".

2. Check voltage between ECM terminals
@, @ and ground with CONSULT
or tester.

Voltage:

After turning ignition switch “OFF”,
battery voltage will exist for a tew
seconds, then drop to approximately
oVv.

OK [ Go to [ “cHECK

Y

NG

Case-2

GROUND CIRCUIT” on
next page.

Case-1: Battery voltage
does not exist.

Case-2: Battery voltage
exists for more than
a few seconds.

Go to [@ “CHECK ECCS

\d

Case-1

EC-44
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TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit (Cont’d)

®

W DISCONNECT & DISCONNECT
HS. Ts. D]

CHECK HARNESS CONTINUITY

[Z1XI1] BETWEEN ECCS RELAY AND ECM.

1. Disconnect ECM harness connector.

2. Disconnect ECCS relay.

3. Check harness continuity between
ECM terminals @), and terminal

NG

Repair harness or con-
nectors.

A4

il Ecm |ofconnecToRl]f
38447
——

T
il

Coﬁlinuity should exist.

@E@ If OK, check harness for short.

SEF460Q
OK

y

CHECK VOLTAGE BETWEEN ECCS Check the following.

Y

_3'1 & DISCONNECT ‘\
e ) Lo € (@)

RELAY AND GROUND.

Check voltage between terminals @,
® and ground with CONSULT or
tester.

Voltage: Battery voltage

@ Harness for open or
short between ECCS
relay and harness con-
nector

If NG, repair harness or

connectors.
OK
' -
N ® O EHECK OUTPUT SIGNAL CIRCUIT. »| Repair harness or con-
= Check harness continuity between ECM nectors.
AECe84| | terminal (@ and terminal 2.
Continuity should exist.
] ' If OK, check harness for short.
55} [s8
€ € o
y \G
[ oM [olconnecToR]| 5] CHECK ECCS RELAY. »| Replace ECCS relay.
2 [2IX[7] 1. Apply 12V direct current between
5 relay terminals () and 2.
2. Check continuity between relay ter-
minals @ and (.
12V (D - @) applied:
L
M Continuity exists.
No voltage applied:
No continuity
AEC492
OK
Y
NG

Repair harness or con-
nectors.

CHECK GROUND CIRCUIT.

. Turn ignition switch “OFF".

. Loosen and retighten engine ground
SCrews.

. Disconnect ECM harness connector.

. Check harness continuity between

53
]

ECM terminals &, @, &, @),
[2[X1] G, Gmw), and engine ground.
3 Continuity should exist.
If OK, check harness for short.
iOK
SEF090M

Check ECM pin terminals for damage
and check the connection of ECM har-

%'5 ness connector. l

[ EcM  |o]cONNECTOR]|
6¢1339+48¢107+108+116

)

INSPECTION END

SEF461Q
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS)

m EC-CMPS-01
7.5a | Refer to EL-POWER.
§ {C: LHD models
Y {B>: RHD models
W/L EoD B D : For Australia
€U : For Europe

O-@-w/L-:l-W/L G 3 @ 4

, 2 - QD 4 EO 3
W/L x3- .- REF  <ED> POS

-

I'*_I- *4---@ Pos  ED REF
JUNCTION BOX No.2 . .

W/L CoINT CONNECTORS) + Detectable line
== : Non—-detectable

line for DTC

g
O=<D= WL {7 7] Wi = WA

o B g
L &= ED POSITION
Wi SENSOR)
*— CeUp ey

WL WL B/W

wullEl

hY
C ®
| |
| |
| |
v . : | 38:5&'&709 6
W/G  W/R i | -
] I &
i | Jo——o
 J

o
e O
] I | | '
W/ W/R  W/R L L B/W B/W
] @8l 471 22l _[Eol 310 (4ol I l
SSOFF VB VB %3 %3 x4 %4 |ECM ': B B
(ECCS _l
CONTROL o
MODULE) 4 . |
D
3]
1 rﬁ'_E:I BT X < Rgfsr to last page
3]4[516] w 5 @2[3[4[EI® oy [AA[111] &y (Foldout page) .
B EDD

| pe—

Jotho2103104100H06i1071108 | 1 {2[ 3141516 7]r|'§_| 15{46{17]18}1 A).Jil_ag 31]32]33/34]35/36/37]38{39 m
{todttoft 4]t 1241 1303401150116) | B 23l24[25126127128[20]301 [40l41]42]asladlac|ablariae] | | H.S

(=1

HEC214
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TROUBLE DIAGNOSIS FOR DTC 11

sensor harness N
connector * '

D

SEF526S

Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

DISCONNECT

)
1.

<
(d12]3]4]518)

|]
® O

SEF524Q

CHECK POWER SUPPLY.

NG

1. Turn ignition switch “OFF"".

2. Disconnect camshaft position sensor
harness connector.

3. Turn ignition switch “ON"".

4. Check voltage between terminal (B
and ground with CONSULT or tester.

Voltage: Battery voltage

OK

B Y

.| Check the following.
| @ Harness for open or

short between camshaft
position sensor and
ECCS relay

e Harness for open or
short between camshaft
position sensor and
ECM

If NG, repair harness or

connectors.

DISCONNECT

A€ &

<]
6

SEF463Q

CHECK GROUND CIRCUIT.

NG

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
screws.

3. Check harness continuity between
terminal (6) and engine ground.
Continuity should exist.

If OK, check harness for short.

OK

A4

. | Repair harness or con-
| nector.

DISCONNECT

[+

H.S.

Il Ecm |olconneCTOR]|

2230 31440
e ——

/')

DISCONNECT

&
56

L

@j &)
™

|/

SEF510S

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Disconnect ECM harness connector.
2. Check harness continuity between
terminal 3 and ECM terminals @9,
@), terminal (® and ECM terminals
@, 6.
Continuity should exist.
If OK, check harness for short.

OK

Y

. | Repair harness or con-

nectors.

CHECK COMPONENT

NG

(Camshaft position sensor).
Refer to “COMPONENT INSPECTION"
on next page.

OK

Y

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

v Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

y

INSPECTION END

EC-47

Replace camshaft position
»
sensor.




TROUBLE DIAGNOSIS FOR DTC 11

AEC689

SEF887K

Camshatft Position Sensor (CMPS) (Cont’d)
COMPONENT INSPECTION

Camshaft position sensor

1. Start engine.

2. Check voltage between camshaft position sensor terminals

®, @and ground with AC range.

Condition

Terminal

Voltage (AC range)

Engine running at idle

(® and ground

Approximately 2.5V*

@ and ground

Approximately 1V*

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

by oscilloscope.)

3. If NG, replace distributor assembly with camshatft position

sensor.

4. Remove distributor cap. Visually check signal plate for dam-

age or dust.

After this inspection, diagnostic trouble code No. 11 might be
displayed with camshaft position sensor functioning properly.

Erase the stored memory.

EC-48



TROUBLE

DIAGNOSIS FOR DTC 12

Mass Air Flow Sensor (MAFS)

BATTERY
7 .5A Refer to EL-POWER.
w{L O T {>: LHD model
: models
o WL WL <{B>: RHD models
mmm : Detectable line
W/L for DTC
— rilqn—ditec't::ﬁgle
ine or
WIL JUNCTION BOX No.2
(JOINT CONNECTORS)
@ @19 : O
B
O=<D= w/L {7 71 W/L =
i
W/L
el W/R
LTJ D
W/L 31 wmass
— e
? SENSOR
W/L  W/L ' SR
1[5 v L'Jw
6 - —
Q [l ,’ N
= =] N .
I i
W/6  W/R I i JOINT
I ! f ; ! CONNECTOR-6
o 5 B
| ] __[»—C—o
o
|
W/G  W/R W/R OR W
41 [Esl 471 el 71 I I
SSOFF VB VB QA+ QA- ECM ? B B
(ECcS _|
CONTROL ®
MODULE) 4L 1
D
3]
12 S]] X < Refer to last page
3]4[516] w 5 L @2I3D gr LAl ey oldout page) .
€101
3
—
ioifiodto3 04 oeioeoiod | 1] 2] 314]5]6 7|E| 15[16]17[18]19]e0[1]e2] [31[Ee3a3AmEereEg | ED  |&R
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EC-49

HEC215



TROUBLE DIAGNOSIS FOR DTC 12

|

Q‘} Mass air flow sensor
L\ N harness connector
A
() ey
{85 £ i ) Battery

!v' G LSS
\ N

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

& SEF527S

<

izl

1

MEC7498

Engine ground

SEF528S

DISCONNECT

\s)
TS.

m DISCONNECT
A€

r—

|0] CONNECTOR]|

[ Ecm JHE

[Q]

|

MEC751B

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF"'. | @ Harness for open or
2. Disconnect mass air flow sensor har- short between mass air
ness connector. flow sensor and ECCS
3. Turn ignition switch “ON". relay
4. Check voltage between terminal 3 e Harness for open or
and ground with CONSULT or tester. short between mass air
Voltage: Battery voltage flow sensor and ECM
If NG, repair harness or
OK connectors.
8]
CHECK GROUND CIRCUIT. NG‘ Repair harness or con-
1. Turn ignition switch “OFF"". | nectors.
2. Disconnect ECM harness connector.
3. Loosen and retighten engine ground
screws.
4. Check harness continuity between
terminal (2 and ECM terminal .
Continuity should exist.
If OK, check harness for short.
OK
y
CHECK INPUT SIGNAL CIRCUIT. NG‘ Repair harness or con-
Check harness continuity between ter- | nectors.
minal () and ECM terminal @®.
Continuity should exist.
If OK, check harness for short.
OK
y
NG

CHECK COMPONENT

(Mass air flow sensor).

Refer to “COMPONENT INSPECTION"
on next page.

OK

Y

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

% DISCONNECT
A€

(i‘ré‘%n

DISCONNECT
A€

[ Ecm

|o] coNNECTOR]|
16

&) (2]

MEC752B

Y

Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

EC-50

Y

Replace mass air flow
sensor.




TROUBLE DIAGNOSIS FOR DTC 12

)

SEF543S

© ©

U
SEF544S

Mass Air Flow Sensor (MAFS) (Cont’'d)
COMPONENT INSPECTION

Mass air flow sensor

1. Turn ignition switch “ON"".

2. Start engine and warm it up sufficiently.

3. Check voltage between terminal @) and ground.

Conditions Voltage V
Ignition switch “ON"’ (Engine stopped.) Less than 1.0
Idle (Engine is warmed-up sufficiently.) 13-17

4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

EC-51



TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature Sensor (ECTS)

ENGINE COOLANT
W ZENsoR 0T
N7
T——IL‘s._l L._lu-I <{O: LHD models
*1 B {B>: RHD models
I l AU : For Australia
&Y : For Europe
O © x1.--ED 6Y K ADBR/Y
- E> 2 & 3
¥3---E> 3 <A 5
mmm . (Jetectable line
GY *1 B B for DTC
() @.-__ () = : Non-detectable
‘@ LE‘;JBJ L@J line for DTC
GY %1 B B
[ (|)
]j
*1 B B
8l [zl =al
™ GND GND ECM
A A (ECCS
CONTROL
MODULE)
N/ N/
c%.@m %3_3 (FP) 112\ €29
GY 4]516/ @y GY
—
[oiooIioRa07g [ 11 2]314]616]7] [o] [15[e[7]i8[1S20R1[22] B1[E2[33]34[5] 36373829 s
[iogiriofr o 34e{ite) {819 [10]14[12[13]14] L [23[24]25[26]27]26]20[30] [40]41]42|43]44]45]46147]48] | h.s.
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TROUBLE DIAGNOSIS FOR DTC 13

Engine coolant / / ~y
temperature sensor
\ harness connector

/0

Qil filler cap-/
AN

Engine Coolant Temperature Sensor (ECTS)

(Cont’'d)
DIAGNOSTIC P

ROCEDURE

INSPECTION START

Y

TN SEF529S
. DISCONNECT
L M
D S L
i
ﬁ SEF518Q
B DISCONNECT
A€
112
G L@ﬂ
SEF519Q

CHECK COMPONENT
(Engine coolant temperature sensor).
Refer to “COMPONENT INSPECTION"".

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF"". | @ Harness connectors
2. Disconnect engine coolant tempera- E&2), (Fi2) or (23),
ture sensor harness connector.
3. Turn ignition switch “ON"". e Harness for open or
4. Check voltage between terminal (2 short between ECM
and ground with CONSULT or tester. and engine coolant
Voltage: temperature sensor
Approximately 5V If NG, repair harness or
OK connectors.
B Y
CHECK GROUND CIRCUIT. NG‘ Check the following.
1. Turn ignition switch "OFF"". | @ Harness connectors
2. Check harness continuity between @2D), (Fi2) or @23,
terminal () and engine ground.
Continuity should exist. e Harness for open or
If OK, check harness for short. short between ECM
oK and engine coolant
temperature sensor
If NG, repair harness or
connectors.
Yy
NG

Y

A

OK

Disconnect and reco

nnect harness con-

nectors in the circuits. Then retest.

Y

Trouble is not fixed.

ness connector. Rec
ness connector and

Check ECM pin terminals for damage
and check the connection of ECM har-

onnect ECM har-
retest.

A

INSPECT

ION END

EC-53

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC 21

Ignition Signal

EC-IGN/SG-01

BATTERY
: LHD models

30A Refer to EL-POWER. RHD models

For Australia
For Europe

Detectable line
for DTC

H
I 168060

Non—-detectable
line for DTC

OF:/‘ ST | IGNITION
4 SWITCH B/R
- En I‘"I
ACC |ON EL19 [71
L3
B/R :
4 L1
I IGNITION =~ |CONDENSER
o) g} CoIL DISTRIBUTOR
POWER €29

TRANSISTOR | E2D

B/R B/R < | >
q q
6C) .
3 > B G 13 R 8
B/R B/R
6 | W/B B/W
i i | I To ECM
O G @=— B/Y = (ECCS control
- module)
I ]
B/R RESISTOR
F4
SPARK PLUG Gv/R W/B
31 ] ™
IGN IGN  |ECM B/Y B
CK (ECCS
CoNTROL R
MODULE) @
: S =
(FE)
: : : : Refer to last page
: 12 @ 3[6[1 : : }Av‘ % @ : (Foldout DaQE) .
' [B a 6 4 3 6 v @zi3]4519 ey @8 ey | B @
i I ] ] ’
12 X
3[4]5]6] w
—
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TROUBLE DIAGNOSIS FOR DTC 21

Ignition coil =
harness connector Distributor
« :
=53]
SEF530S
® ©
@ |
i) !
] =
AEC698
B
& DISCONNECT (‘
7 &)
GREHED
SEF469Q
@ DISCONNECT & DISCONNECT
vl
[ Ecm  [o[comector]] GREEHED
1
(cn@) SEF470Q

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

:

Turn ignition switch “OFF"”, and restart Yes' ®

engine.

Is engine running?

No
4

CHECK POWER SUPPLY. NG> Check the following.

1. Turn ignition switch "OFF”’. e Harness connectors

2. Disconnect ignition coil harness con- D,
nector. e Harness connectors

3. Turn ignition switch “ON"". ),

4. Check voltage between terminal e Harness for open or
@ and ground with CONSULT or short between ignition
tester. coil and ignition switch
Voltage: Battery voltage If NG, repair harness or

connectors.
OK
B '

CHECK GROUND CIRCUIT. NGﬁ Repair harness or con-

1. Turn ignition switch “OFF"". nectors.

2. Disconnect power transistor harness
connector.

3. Check harness continuity between
terminal (@ and engine ground.

Continuity should exist.
If OK, check harness for short.
OK
A 4

CHECK INPUT SIGNAL CIRCUIT. NG, Repair harness or con-

1. Disconnect ECM harness connector. nectors.

2. Check harness continuity between
ECM terminal (1) and power transis-
tor terminal (.

Continuity should exist.
If OK, check harness for short.
OK
Y
CHECK COMPONENTS Ni Replace malfunctioning

(Ignition coil, power transistor).
Refer to “COMPONENT INSPECTION".

OK

\ 4

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 har-
ness connector. Reconnect ECM har-
ness connector and retest.

)

INSPECTION END

EC-55

component(s).




TROUBLE DIAGNOSIS FOR DTC 21

Air duit/

SEF531S

Ignition Signal (Cont’d)
®

s |

DISCONNECT

& W DISCONNECT
TS. HS. EE‘D
[i12] T Eom 0] conNEGTOR]]

[Q]

| A€
@

[2]

l

SEF471Q

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness con-
nector.

3. Disconnect resistor harness connec-
tor.

4. Disconnect ECM harness connector.

5. Check harness continuity between
ignition coil terminal and resistor
terminal @, resistor terminal @
and ECM terminal (3@ .
Continuity should exist.
If OK, check harness for short.

NG

> Repair harness or con-

OK

Y

nectors.

CHECK COMPONENT
(Resistor).
Refer to “COMPONENT INSPECTION"".

NG

OK

Y

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

Y

Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

y

INSPECTION END

EC-56

Replace resistor.




TROUBLE DIAGNOSIS FOR DTC 34

Knock Sensor (KS)

EC-KS-01
E(ggc%q <{O: LHD models
SSBUL%' <{B>: RHD models
KNK mmm : Detectable line
Ex for DTC
I"l'J == : Non-detectable
W line for DTC
2 ke
| |
| |
| |
| |
| |
o { @)
@)
<£ =5 o
W W
Ve Pes® FTe M
W W JOINT
é CONNECTOR-6
<E <:I> > @)
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TROUBLE DIAGNOSIS FOR DTC 34

Engine round
gine g %

{».
? @

= ©) “‘ uf"
s i‘ .?cﬂ&

'?r@

\/ SEF528S

Knock Sensor (KS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

Loosen and retighten engine ground
screws.

Under the vehicle view

AW

Knock sensor

Drive shaft

)
/\ Exhaust tube
’%ﬁ% o)

MEC756B

\4

CHECK INPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch “"OFF"".

2. Disconnect ECM harness connector.

3. Disconnect sub-harness connectors
G, @ or (D), @D

4. Check harness continuity between
terminal ) and ECM terminal @) .
Continuity should exist.
If OK, check harness for short.

DISCONNECT

DISCONNECT
A€ B

iy T.S.

[O[CONNECTOR]| —ame—s7T3]3Y
27 \4]516/
RHD:

DA
1
\3[4/

LHD:

I Ecm

[Q]

&

SEF511S

OK

B 4

| nectors.

Repair harness or con-

CHECK SUB-HARNESS CIRCUIT. NG

.| Repair harness or con-

1. Disconnect knock sensor harness
connector.

2. Check harness continuity between
knock sensor harness connector ter-
minal @ and knock sensor sub-har-
ness connector terminal (.
Continuity should exist.

If OK, check harness for short.

lOK

" nectors.

CHECK COMPONENT NG

>

(Knock sensor).
Refer to ""COMPONENT INSPECTION"
below.

lOK

DISCONNECT
“ . DISCONNECT

1—-—

\6[5]4/
RHD: G2

211
A=

LHD: &®

SEF512S8

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 har-
ness connector. Reconnect ECM har-

ness connector and retest.

!

INSPECTION END

mscunuen . i

EIE

o 0

AEC719

COMPONENT INSPECTION

Knock sensor

Replace knock sensor.

e Use an ohmmeter which can measure more than 10 MQ.

1. Disconnect knock sensor harness connector.

2. Check resistance between terminal @ and ground.
Resistance: 500 - 620 kQ [at 25°C (77°F)]

CAUTION:

Do not use any knock sensors that have been dropped or phys-

ically damaged. Use only new ones.

EC-58



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Vehicle Speed Sensor (VSS)

EC-VSS-01
IGNITION SWITCH 7
ON or START
10A gt’gg}( Refer to EL-POWER. <{L>: LHD models
g 3/B) {B>: RHD models
mmm : Detectable line
N2T for DTC
I_I_j - = : Non-detectable
Y line for DTC
Y
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] N
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N SPEEDOMETER)
M
—12k A/Y O
“32 T I ﬁn >
a3 Ll
PU/R B/R R/Y €5 R 'z.m A
[EaA =—= 3] B} == {24,
€D E10D
| R/Y R R/Y R
R/Y R R/Y R
PU/R €29
va @rﬁ@ 2
Lg R/Y &1 R/Y Zh]
PU/R
PU/R ?
321 R/Y R
VSP ECM r'—|
(ECCS B/R I_‘t‘_L 21 epcle
CONTROL L SPEED
MODULE) = SENSOR
2D
. k A)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal
EC-S/S1G-01

g 30A Refer to EL-POWER.

|
G
I'=.[=|| @D : For Australia
<::>: For Europe
IGNITION
ON ST | SWITCH mmm : Detectable line
OFF ~@-@° for DTC
ACC === : Non-detectable
line for DTC
FUSE
BLOCK
(J/B)
ECM
(ECCS
CONTROL
MODULE)
e == o i Refer to last page
' BEM A R[] €@ @) Rl ——Js[e[7[e] @29 (Foldout page) >
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

A

INSPECTION END

EC-61

A
B B START SIGNAL CkT R
INSPECTION START
1 CLOSE THROTTLE, SHIFT
TO P OR N RANGE
2. TOUCH START AND
START ENGINE y
IMMEDIATELY. CHECK OVERALL FUNCTION. OK INSPECTION END
1. Turn ignition switch "“"ON".
2. Perform “START SIGNAL CKT"
in “FUNCTION TEST" mode
L next |[ START | with CONSULT.
SEF191L OR
1. Turn ignition switch “ON"".
2. Check ““START SIGNAL" in
¥ MONITOR ¥ NO FAIL D “DATA MONITOR" mode with
START SIGNAL OFF CONSULT.
CLSD TH/P SW ON IGN “ON" OFF
AIR COND SIG OFF SN "START" oN
P/N POSI SW ON
OR
@ 1. Turn ignition switch to
“START".
2. Check voltage between ECM
L RECORD SEF111P terminal § and ground.
Voltage:
Ignition switch “START”
) CONNECT Battery voltage
s Except above
- Approximately 0V
[ ecm |o]connecToRl lNG
34 B
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF"". | @ Harness connectors
D O 2. Disconnect ECM harness connector ,
@ = and ignition switch harness connec- e Fuse block harness con-
7 MEC7258 tor. nectors
3. Check harness continuity between ™15,
B ECM terminal @ and terminal (® . e 7.5A fuse
D INNECT
[ ey ) i Continuity should exist. e Harness for open or
HS. 1S. If OK, check harness for short. short between ECM and
S 112 ignition switch
|L_Ecm__|0]conNECTOR]| 5[3[6 OK If NG, repair harness or
5 connectors.
v
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
(Cﬁ@ @ ] Trouble is not fixed.
SEF513S




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Crankshaft position sensor (POS)

EVAP Canister Purge Volume Control Solenoid
Valve

Engine speed

Y

Vehicle speed sensor

Vehicle speed

Engine coolant temperature sensor

Y

Engine coolant temperature

»

Heated oxygen sensor

—

Throttle position sensor

Air conditioner switch

Density of oxygen in exhaust gas{ gom EVAP canister
> (ECCS ,| purge volume

Throttle position control control solenoid
> module) valve

Air conditioner operation

Y

Start signal

Y

Ignition switch

Mass air flow sensor

Amount of intake air

»-
>

This system controls the EVAP canister purge 1) The mixture ratio feedback control is in oper-
volume control solenoid valve in response to a ation when the coolant temperature is higher
signal (ON or OFF pulse) sent from ECM. The than 70°C (158°F).

higher the ON-pulse ratio the solenoid valve 2) Engine is set at the closed throttle position.
receives, the greater the purge volume flow. 3) Air conditioning system is ON.

This system operates under the following condi- While the vehicle is being driven, the purge vol-

tions:
e During idling

ume is controlled in response to engine speed
and the fuel volume injected.

To EVAP canister

Intake
manifold
vacuum
signal

SEF817R

COMPONENT DESCRIPTION

The EVAP canister purge volume control solenoid valve turns
on or off in response to a signal (ON or OFF) sent from ECM. It
changes the ON-OFF time ratio according to engine speed, con-
trolling the EVAP canister purge volume.

EC-62



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EVAP Canister Purge Volume Control Solenoid
Valve (Cont’d)

IGNITION SWITCH N
ON or START
Refer to EL-POWER.
<> : LHD models
<{R> : RHD models EC
mmm : Detectable line
for DTC
BR - ' Non-detectable
EVAP CANISTER PURGE line for DTC
VOLUME CONTROL !
I SOLENOID VALVE
BR €7D : <D
<.;> e : B>
S— o ot -

o B =00
Gl

o -
BE

L

36

ECM
(ECCS
CONTROL
MODULE)

m
<
>
)

Refer to last page
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

/
4

EVAP canister —

X~ Vacuum hose connected

to EVAP canister SEF541S

EVAP Canister Purge Volume Control Solenoid

Valve (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

" A& @i

—

|o] CONNECTOR]|
114

HEY

o
=

SEF5228

CHECK VACUUM SOURCE TO EVAP

CANISTER.

1) Start engine and warm it up suffi-
ciently.

2) Perform diagnostic test mode |l (Self-
diagnostic results). Make sure that
diagnostic trouble code No. 55 is dis-
played.

3) Disconnect vacuum hose to EVAP
canister.

4) Make sure that vacuum exists under
the following conditions.

At idle:
Vacuum should not exist.
Keep engine speed at 3,000 rpm:
Vacuum should exist.

OK

Y

CHECK COMPONENT.

()

Clogging ':O"
==
R Improper connection

SEF816F

NG

E \ 4

(EVAP canister)

(See page EC-15))

If NG, replace EVAP can-
ister.

| |

-EVAP canister purge
volume control solenoid

valve harness connector
| \

CHECK CONTROL FUNCTION.

1) Check voltage between ECM terminal
and ground with CONSULT or
tester under the following conditions.
Voltage:

At idle
Battery voltage

Keep engine speed at 3,000 rpm
Approximately 7 - 8V

OK

Check vacuum hose for

NG

D] v

" | clogging, cracks or

improper connection.

SEF542S
D]
5 DISCONNECT A
A€ C) 0
GiE;
' !
XS 1
SEF523S

CHECK POWER SUPPLY.

1) Stop engine.

2) Disconnect EVAP canister purge vol-
ume control solenoid valve harness
connector.

3) Turn ignition switch "ON"".

4) Check voltage between terminal @
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

R Check the following.

lox

®

EC-64

| @ Harness connectors

(), (RHD)

o 10A fuse

o Harness for open or
short between EVAP
canister purge volume
control solenoid valve
and fuse

If NG, repair harness or

connectors.
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DISCONNECT

L=
TS.

GID

DISCONNECT
A€

[l EcM o] CONNECTOR||
114

[Q]

&)

SEF524S

EVAP Canister Purge Volume Control Solenoid

Valve (Cont’d)
®

|

CHECK OUTPUT SIGNAL CIRCUIT.

NG

Check the following.

1) Turn ignition switch “OFF”.

2) Disconnect ECM harness connector.

3) Check harness continuity between
ECM terminal and terminal (7.
Continuity should exist.
If OK, check harness for short.

OK

Y

| ® Harness connectors

o,

e Harness connectors
D} (LHD)

e Harness connectors
@), (RHD)

e Harness for open or
short between ECM and
EVAP canister purge
volume control solenoid
valve

If NG, repair harness or

connectors.

CHECK COMPONENT

NG

Replace EVAP canister

(EVAP canister purge volume control
solenoid valve).

Refer to ““COMPONENT INSPECTION"
below.

OK
\

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

l Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector

and retest.

Y

INSPECTION END

BATTERY

SEF822R

COMPONENT INSPECTION

| purge volume control

solenoid valve.

EVAP canister purge volume control solenoid valve

Check air passage continuity.

Air passage continuity

Condition between ® and
12V direct current supply between Yes
terminals (D and
No supply No

If NG, replace solenoid valve.

EC-65
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Injector

EC-INJECT-01

30A Refer to EL-POWER.
[i]
8 {C>: LHD models
rl__‘ <{B>: RHD models
3 Detectable 1
mmm . Detectable line
& |
“o— @ === : Non-detectable
ACC [ON line for DTC
EL
B/R
|
Q=D B/R B/R —@-Q_I
B/R
o
B/R B/R 'E;;;J
I""I €30
X
W/R
< I
o o ®
| ] ] ]
W/R W/R W/R W/R
21 2] 2]
2L INJECTOR INJECTOR INJECTOR INJECTOR
No.1 é No.2 é No.3 é No.4
( (F204) (F20 (
L G -+ F205) L
R
(E1R)
-------
Ehess----1 Do ey
R/B /B G/B L/B
o1l el o3l M2 o
INJ INJ INJ INJ
(ECCS
#1 #2 #3 #4 B oL
MODULE)

Refer to last page
2 2D X D D ED,ED Foldout page) "~
W

5(316] w 3]/4|5]6 2 B B B B
@,
K7
(2t €
\3]4/ ey \4]516/ @y
—
Hof[0103104105/106107)108 | 1 |2 3] 4]5]6] 7| 15]16'17'181 21[22] [31]32[33[34]35]36]37 o]
todioiffi1A113114115116 | 8| 9 [10]14]42]13]14] L [23]24]26]26]27]26[29]30] |40]41]42]43]44[45]46]47(48] | L
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SEF596K

WACTVETEST W [ ]

*** POWER BALANCE ***
=== MONITOR = = =

CMPS.RPM(REF)  737rpm
MAS AIR/FL SEN 098V
IACV-AAC/V 41%

' | EREN

Injector (Cont’d)
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 injec-
tion pulse duration. Pulse duration is the length of time the
injector remains open. The ECM controls the injection pulse
duration based on engine fuel needs.

DIAGNOSTIC PROCEDURE

INSPECTION START

o
/

3 A 5 //6

@ S

At idle

Suitable tool

SEF730L

SEF5328

1. Stop engine.

2. Disconnect injector harness connec-
tor.

3. Turn ignition switch “ON"'.

4. Check voltage between injector har-
ness connector terminal @ and
ground with CONSULT or tester.

Voltage: Battery voltage

|

e

]

AEC755

OK

EC-67

y
EHECK OVERALL FUNCTION. OK INSPECTION END
1. Start engine. "
2. Perform “"POWER BALANCE"
in ""ACTIVE TEST" mode with
CONSULT.
3. Make sure that each circuit
produces a momentary engine
speed drop.
OR
@ 1. Start engine.
2. Listen to each injector operat-
ing sound.
Clicking noise should be
heard.
NG
B] ¥
CHECK POWER SUPPLY. NG | Check the following.

| @ Harness connectors

(GIDX

e Harness connectors
D,

e Harness connectors
(ms),

@ Harness for open or
short between injector
and ignition switch

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

W DISCONNECT 5 DISCONNECT
HS. T.S.

GID

ECM CONNECTOR
101+110-103112

&) Y

(5D No. 1 cylinder :No. 3cylinder
(@10): No. 2cylinder :No.4cylinder sgrassq

Injector (Cont’d)
®

l

CHECK OUTPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF"".

2. Disconnect ECM harness connector.

3. Check harness continuity between
injector harness connector terminal
@ and ECM terminals (o), (G1D),
@, G12).
Continuity should exist.
If OK, check harness for short.

NG

lox

o | Check the following.
"| @ Harness connectors

@D,

e Harness connectors

e Harness for open or
short between injector
and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT

(Injector).

Refer to "COMPONENT INSPECTION"
below.

NG

OK
Y

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

Jv Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\

INSPECTION END

AEC559

COMPONENT INSPECTION
Injector

. | Replace injector.

1. Disconnect injector harness connector.

2. Check resistance between terminals as shown in the figure.

Resistance: 10 - 14Q [at 25° (77°F)]

If NG, replace injector.

EC-68
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Fuel Pump
EC-F/PUMP-01

IGNITION SWITCH

ON or START
q 15A  |FUSE |Refer to EL-POWER.
17 BLOCK
< (J/B) Q@D : For Australia
._L (1) <€V : For Europe
mJEJ E] x4 Q> 104 <D 106
T T - =mm : Detectable line t
I_B_,/L B/W for DTC
=== . Non-detectable
e line for DTG
ﬂ RELAY
==l
B/P B/Y
I
B/Y -[ B/Y l
B/Y
1
L2
-1 B51
B
F=ﬂ FUEL
FUEL TANK
B/P M) | PUMP GAUGE
'_1_' €52 UNIT
=] €D
B/P B
. B850
1]l
E
B/P _é"
ll*i“ I
FPR ECM ®
(ECCS I
CONTROL b B
MODULE) 1
ED = =
(CFEY)
3] &
M7 (M4) B51) — Refer to last page
2 X 1] ; 3 ? @ @é? & (Foldout page) .

A= HEUE
o10l11]12]13]14]15[16[1718[15fc0] W

sy

— — —
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N

L0

T

Air éh“c’?m %
$ J

Brake fluid reservoir
1 ,

N

- Fuel filter

Under fuse block

Fuel pump relay
N SEF534S

Fuel Pump (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

\4

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". " | @ Fuse block harness con-
2. Disconnect fuel pump relay. nector (M15)
3. Turn ignition switch “ON". e 15A fuse
4

. Check voltage between terminals (@,
® and ground with CONSULT or
tester.

Voltage: Battery voltage

wlfl

EX1]

MY
G}

o
18

DISCONNECT

SEF479P

OK

o Harness for open or
short between fuse and
fuel pump relay

If NG, repair harness or

connectors.

Under the rear seat

Hon —
S
\
/

o

Fuel pump harness connector

~

=/

MEC267BA
& DISCONNECT E DISCONNECT
€ €
G ]
[2 X 1
[Q] f_l T
[Ql
* MEC767B

CHECK POWER AND GROUND CIRCUIT.

1. Turn ignition switch “OFF"".

2. Disconnect fuel pump harness con-
nector.

3. Check harness continuity between
terminal (2 and body ground, termi-
nal () and fuel pump relay connector
terminal (®.

Continuity should exist.

If OK, check harness for short.

NG

OK

E Y

Check the following.

e Harness connectors
),

e Harness for open or
short between fuel
pump and body ground

e Harness for open or
short between fuel
pump and fuel pump
relay

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between
ECM terminal and fuel pump
relay connector terminal (2.
Continuity should exist.
If OK, check harness for short.

NG

lOK

®

EC-70

Check the following.

| @ Harness connectors

((IDR

e Harness for open or
short between ECM and
fuel pump relay

If NG, repair harness or

connectors.
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Fuel Pump (Cont’d)

m DISCONNECT & DISCONNECT

A€ TS,

[ Ecm ]o|connecToR]| 3]

[2[X1]
106
@ SEF5148

BACTIVETESTHR [
FUEL PUMP RELaY  ON

= == MONITOR = = =
CMPS-RPM(REF) Orpm

MEF309F

®
|
CHECK COMPONENT NG‘ Replace fuel pump relay.
(Fuel pump relay). g
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 operating sound.
OR
@ Refer to “COMPONENT
INSPECTION"'.
OK
Y
CHECK COMPONENT NG‘ Replace fuel pump.
(Fuel pump). "
Refer to “COMPONENT INSPECTION"'.

OK

Y

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

v Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END
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SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

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

Y

Mass’ air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Ignition switch

Start signal

Y

Throttie position sensor

Throttle position

Y

Neutral position

Power steering oil pressure switch

Neutral position switch » ECM
_ (ECCS
Air conditioner switch Air conditioner operation 5| control »| IACV-AAC valve
module)

Power steering load signal

v

Electrical load signal

Electrical load signal

Ambient air temperature switch

Ambient air temperature

Battery

Battery voltage

Y

Vehicle speed sensor

Vehicle speed

Cooling fan

Cooling fan operation

Y

This system automatically controls engine idie speed to a specified level. Idle speed is controlied
through fine adjustment of the amount of air which bypasses 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 memo-
rized 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, power steering and

cooling fan.operation).

IACV-FICD solenoid valve

/= (]

=

T
L I

Ig

N

o

IACV-AAC valve SEF507S

W i ]

COMPONENT DESCRIPTION

IACV-AAC 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.

EC-72
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01

IGNITION SWITCH
ON or START

10A EE%EK Refer to EL-POWER.
(U/B)
|IN1g]] |

BR

BR mmm : Detectable line
for DTC
LBlF—IJ = : Non-detectable

line for DTC

BR
Ei:ﬂﬁfil
1
BR/Y
BR/Y
11 1acv-aac
VALVE
2]
=T
SB
|
SB
i
- €3D
SB
|
SB
|113|
(ECCS
CONTROL
MODULE)
Refer to last page
12 112[3\ E3D (Foldout page) .
3]4[516] w \4]5|6/ @Y BR

—
fotfiotoFtodiosfiosfioriod T1[ 2] 3[4[5]6 7|E, 15]16[17]18]15]p0]21]22] 313233343536/ 37]38]39) )
Hogioft11j11 1114115116 [ 8 23[24]25]26[27]28[20|30] [40[41]42]43]44]45]46]47]48] | L h.s.

i
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~--- CONDITION SETTING ===~
IGN/T FEEDBACK: HOLD

BiGNTIMNG ADJE ]

========== MONITOR =zz=z=z=z=z=:-
CMPS*RPM (REF) 750rpm
IGN TIMING 15BTDC
CLSD THL/POSI ON

SEF845S

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

DIAGNOSTIC PROCEDURE

INSPECTION START

B \scv.anc vaive —
harness connector

A
$S \>/
e
o2
ap

SEF535S8

B DISCONNECT
€
D O
= MEC768B
m DISCONNECT E DISCONNECT
HS. TS.

Il ecm  |olconnecToRl|
113

&

a»

MEC769B

Y Drops

CHECK OVERALL FUNCTION. > INSPECTION END

1. Start engine and warm it up suffi- -
ciently.

2. Check idle speed.

750+ 50 rpm
If NG, adjust idle speed. (Refer to
page EC-18.)

3. o Perform “IGN TIMING ADJ"
in “WORK SUPPORT" mode
with CONSULT.

o Disconnect IACV-AAC valve
harness connector.

4. Make sure that idle speed drops.

Does not drop
B \d

CHECK POWER SUPPLY. NG; Check the following.

1. Stop engine. "| @ Harness connectors

2. Disconnect IACV-AAC valve harness ), CFo)
connector. e Harness connectors

3. Turn ignition switch “ON"'. s

4. Check voltage between terminal (3 o 10A fuse
and ground with CONSULT or tester. e Harness for open or
Voltage: Battery voltage short between IACV-

AAC valve and fuse
OK If NG, repair harness or
connectors.
A

CHECK OUTPUT SIGNAL CIRCUIT. NG; Check the following.

1. Turn ignition switch “OFF". | ® Harness connectors

2. Disconnect ECM harness connector. F202),

3. Check harness continuity between ® Harness for open or
ECM terminal and terminal @ . short between ECM and
Continuity should exist. IACV-AAC valve
If OK, check harness for short. If NG, repair harness or

connectors.
lOK
NG

CHECK COMPONENT

(IACV-AAC valve).
Refer to “COMPONENT INSPECTION’".

Replace IACV-AAC valve.

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 har-
ness connector. Reconnect ECM har-

ness connector and retest.

!

INSPECTION END
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Idle Air Control Valve (IACV)-FICD Solenoid

Valve
LHD models
EC-FICD-01
IGNITION SWITCH BATTERY
FUSE 7 .5A
7 .5A BLOCK § Refer to EL-POWER.
q I—_g] (J/B) :
s M5 v
|
IN2]] Q7] 4
LG/R L/B L/Y
| [l 1 4
II_E/I_T % 6|] ggE%TIONER
+ L
THERMO
CONTROL M L/R To compressor
THERMISTOR AMPLIFIER L__._ L/R & (Befer to
‘ c.)
Next (5
B, 6B Y &> 5t '—*—'
,J—ISIB f Li:
L
E101 = |-
SB To A/C switch -
i G/B = (Refer to |q
SB HA-A/C.) 1
L/R
[l ,_-—l_ &
DUAL- €200
LOW | HIGH |PRESSURE
ol o SWITCH I
NORMAL L/R
1] IACV-
[L2]) 4] FICD
H [i SOLENOID
VALVE
| -

for DTC

: Non-detectable
line for DTC

= : Detectable line

G Next page

I_ v o> Next

page

[2

1[2[3[4<._ __I5]6[7][8] 49 1

2|3\ E3D

ol10]11]12[13[14[15]16]17[16[19f20] W \4

56/ eY

EC-75

(Foldout page) .

B, €m
@D, @®

Refer to last page

HEC226



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont’d)

—
<tk v |
. e Y
Preceding
page 6 Eé__l
. L._J
4’- Y Y mmm ;. Detectable line
1 for DTC
Y = : Non-detectable
(] line for DTC
DIODE-4
Y G
[{0R)} - ==~ - - - 143 2]
(A} ) 2]
Y G R/W
|
4 |
R/W
rJ‘I
R/W
i
,—HY ,—-—,G ARG
——————— 4
Y G n‘w
R/W
rh
HIGH| AMBIENT AIR
TEMP | TEMPERATURE
o SWITCH
L N -
TEMP )T
2]
| } { :
Y G R/W |
[ [41] 5]l L J
ACRLY AIR TASW |ECM |
CON (ECCs
CONTROL B B
MODULE) 4 L
€32 E5D
F:gf?g tg last) page
oldou a .
1]2[3\ E3D .»14. 1z page
{56/ Gy 1]2 3[4a]5[6] w 112 Y
,
1[2[3]4 5[6[7]8
ol1o[11[12[13[14[15[1617[16[19]20] w

—
—

toffiodtiodtodtoefioelioniod [ 1] 23] 4]5]617] [ ] [15[16]t7]18[19200122] [31]32[33 34]35[39
oft111120113114115116) [ 8] 9110[14]12]13|14] LI [23[24]265[26[27]28[29]30] [40]41{42]43]44|45]46147]48) | L

=

w
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B
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Idle Air Control Valve (IACV)-FICD Solenoid

Valve (Cont’d)
RHD models

IGNITION SWITCH
ACC or ON

FUSE
7 .5A BLOCK
q @ (J/B)
‘
[IN2]j 7

EC-FICD-03
BATTERY
7.5A
Refer to EL-POWER.
L/Y
|
L/Y

€3]

) [I CONDITIONEH

THERMO
CONTROL
AMPLIFIER

<~Bre 5B

THERMISTOR é ’_é_‘

P,

L?_J

L/R

L/R

€E29
B = Ciy &2
Next E202
SB G/B Y @page ‘:l
S'B' . -"Iig gomprt‘essor‘
=- | /R efer to
A-A/C.)
gy
L/R
SB To A/C switch @ (F)
] G/B = (Refer to | |
sB HA-A/C.) L /R
|
[1] L/R
DUAL -
LOW HIGH | PRESSURE F202
el o SWITCH L/R
NORMAL ;
L/R
[L2]) .
1| IACV-
1 SOLENOID
-
I G -bNext page 5 VALVE
F207
smm : Detectable line ST
for DTC M
== : Non-detectable
line for DTC L— > Dext
% :‘: F?E_f?g tg last) page
X1 €’ g 1BREA=_—I5[6]7]8] ¢4D 112[3\ €3 oldout page
5] L "] 9[10]11]12]13]14[15/16]17[18]19]20| W 41516/ @Yy
3 B, €@

X 207
a2 pu

BT
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Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont’d)

EC-FICD-04
—
<::P Y |
. < Y
e | <G s
- e
<op v Y mmm : Detectable line
| for DTC
Y == : Non-detectable
1] line for DTC
! DIODE-4
Y =
€D
------- ez [2]
' ¥ A ‘w
® |
R/W
(]
H{W
b
L3 G
Y G n{w
R/W
wl
HIGH| AMBIENT AIR
TEMP | TEMPERATURE
" e SWITCH
TEMP )T

| f } =
Y G R/W |
[E¥a] [41] 5] o
ACRLY AIR TASW |ECM |
CON (ECcCs

CONTROL B B

MODULE) 4L L

€32 @D

Refer to last page
(Foldout page) .

(1123 E3D X €32 1gl2] ED
112

4l5l6/) 6y 3]41516] w GY

,
1[2[3[4 —>5[6[7]8
olio[11|12/13[14[45[6]1718]19[20] W

5[

lodtt 4011411241131 1481 23124]25]26]27(28129{30] |40]41142{43]44]45/45/47, L

—

IiOiliOEiOSiOMOﬁﬂOGiﬂ% 1]2[3[4]5]6 7|B 15[16]17]18]19201[22] [3132[33[34[35 3637
G

H.S.
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A
|ACV-AAC valve)>/\/
ha/rness connector

o ' l ;
\

R\
IACV-FICD "

Usolenoid valve

Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont’d)
COMPONENT DESCRIPTION

When the air conditioner is on, the IACV-FICD solenoid valve
supplies additional air to adjust to the increased load.

DIAGNOSTIC PROCEDURE

INSPECTION START

ldle speed N\ \U"
adjusting screw’/
< SEF508S
um
N e 7
W,

7,

Y

”’I[//////
INY

3 5
° LY
%%CDQ 7
8

= -
0 | (ac
1000 r/min

MEF634E

\\\\\\\\

IACV-FICD solenoid ~~
valve harness connector

CHECK OVERALL FUNCTION. OK INSPECTION END
1. Start engine and warm it up suffi-
ciently.
2. Check idle speed.
750450 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
Y
Check if air conditioner compressor NG | Refer to “TROUBLE
functions normally. | DIAGNOSES" in HA sec-
SEF536S OK tion.
B
B DISCONNECT A
Gé} CHECK POWER SUPPLY. NG | Check the following.
e 1. Stop engine. e Harness connectors
G A 2. Disconnect IACV-FICD solenoid valve @D,
c H harness connector. o Harness connectors
3. Start engine, then turn air conditioner (GID} (LHD)
switch and blower fan “ON"". e Harness connectors
D o 4. Check voltage between terminal (9 (ma9), (LHD)
= and ground with CONSULT or tester. o Harness connectors
SEFS15S Voltage: Battery voltage GD} (RHD)
OK e Harness connectors
&2, (F) (RHD)
e Harness for open or
short between IACV-
FICD solenoid valve
and air conditioner
relay
If NG, repair harness or
connectors.
Y
®
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CAE€ G 4E

@ e

)

EB@

SEF516S

Idle Air Control Valve (IACV)-FICD Solenoid

Valve (Cont’d)
®

l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF"".

2. Disconnect ambient air temperature
switch harness connector.

3. Check harness continuity between
terminal (2 and terminal (@), termi-
nal 2 and body ground.

Continuity should exist.
If OK, check harness for short.

NG

OK

\ 4

.| Check the following.
"| @ Harness connectors

@&, (BD

e Harness connectors
@D,

e Harness connectors
€D}

e Diode-4

e Harness for open or
short between IACV-
FICD solenoid valve and
ambient air temperature
switch

e Harness for open or
short between ambient
air temperature switch
and body ground

If NG, repair harness or

connectors.

CHECK COMPONENT NGA Replace IACV-FICD sole-
(IACV-FICD solenoid valve). noid valve.
Refer to “COMPONENT INSPECTION"
on next page.
OK
A 4
CHECK COMPONENT NG | Replace ambient air tem-

(Ambient air temperature switch).
Refer to HA section.

OK

Y

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

i Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector. Then retest.

y

INSPECTION END

EC-80
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2D

%ﬁi

SEF517S

Washer

O @\\‘3\)?‘(

% i Spring
Plunger

SEF097K]

Idle Air Control Valve (IACV)-FICD Solenoid
Valve (Cont’d)
COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect IACV-FICD solenoid valve harness connector.
o Check for clicking sound when applying 12V direct current
to terminals.

e Check plunger for seizing or sticking.
e Check for broken spring.

EC-81
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Cooling Fan Control
SYSTEM DESCRIPTION
Cooling fan control

Vehicle speed

Y

Vehicle speed sensor

Engine coolant temperature ECM
Engine coolant temperature sen- » (ECCS )
sor control __»| Cooling fan relay(s)
module)

Air conditioner “ON” signal

Y

Air conditioner switch

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, and
air conditioner ON signal. The control system has 2-step control [ON/OFF].

Operation

Air conditioner switch is “OFF". Air conditioner switch is “ON".

3 . i .

o 105 (221) § o 105 (221)
100 (212) K 100 (212)
95 (203) 95 (203)

i 1

20 80
(12)  (50)
Vehicle speed km/h (MPH)

20 80
(12) (50)
Vehicle speed km/h (MPH)

Engine coolant temperature
Engine coolant temperature

I::]: Cooling fans do not operate. @ : Cooling fans operate at “Low” speed. MEC773BA
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Cooling Fan Control (Cont’d)

EC-COOL/F-01

IGNITION SWITCH BATTERY (Via
ON or START fusible 1ink)
FUSE Refer to EL-POWER.
10A  BLOCK 30A
[25] | (/8 g B
4
10 GY -
3 |
) {D> : LHD models
G (B> : RHD models
[_L| JOLING <&C> : Models with air conditioner
CAN mmm : Detectable line
RELAY-1 for DTC
.g@ == : Non-detectable
line for DTC
\
1
G/B G/B
"=l=“ COOLING E =Il COOLING
FAN FAN
M)|MOTOR-1 M)|MOTOR-2
2] (E]
B B
@)

LG/R
LG/R
s ECM ? |
RFRL (ECCS B B
CONTROL L L
MODULE) = =
€D
- Fégfgg tg last) page
[ olagout page) .
|231|@ 1234%5578
L g[1o[11[12[13[14[15[16]17]16[19[20] W GY ’ GY
) (CORETY
—
o000 iosoeo08 [ 1] 2] 3[4]5]6 7]E| 15[16[17[16[19]2021]e2] [31[32[33]34]35]36]37] 38139 @R
fodtfoft11111204131141154116) [ 8 | 9 |10144{12]13]14) L [23]24]26126[27[28]29|30] |40|41]42]43|44|45(46]47]48] | L H.S.
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Cooling Fan Control (Cont’d)

DIAGNOSTIC PROCEDURE

1l COOLING FAN CIRCUIT B
DOES INSPECTION START
COOLING FAN
ROTATE AND STOP -
CHECK OVERALL FUNCTION. OK | INSPECTION END
EVERY 3 SECONDS ? 1. Turn ignition switch “ON"".
2. Perform ““COOLING FAN
CIRCUIT” in “FUNCTION
[ next [ NO JLYES | TEST” mode with CONSULT.
MEF311F
OR
= 1. Turn ignition switch "ON"".
BACTIVETEST W 2. Select "COOLING FAN" in
“ACTIVE TEST" mode with
cooLING FAN  OFF CONSULT.
OR
=== MONITOR === @
COOLAN TEMP/S 99°C

[ With air conditioner |

1. Start engine.

2. Set temperature lever at full cold

ON position.
Mmera12e] | 3. Turn air conditioner switch “ON".

4. Turn blower fan switch “ON"".

5. Run engine at idle for a few minutes
With air conditioner ) with air conditioner operating.
) Cooling fan 6. Make sure that cooling fan operates.

[ Without air conditioner |

1. Start engine.

2. Keep engine speed at about 2,000
rpm until engine is warmed up suffi-
ciently.

> 3. Make sure that cooling fan begins to
oy operate during warm-up.
C‘@ ¥ e NG
He g
. - A 4
Without air conditioner NG

&%,

67 o N

/ Cooling fan

MEF277G

CHECK POWER SUPPLY.

1. Turn air conditioner switch "“OFF’".

2. Turn blower fan switch "OFF”".
(Step 1 and 2 are only performed for
models with air conditioner.)

. Stop engine.

. Disconnect cooling fan relay.

. Turn ignition switch “ON"".

. Check voltage between terminals @),
® and ground.
Voltage: Battery voltage

OO h W

Y

Check the following.

o 30A fusible link

o 10A fuse

e Harness for open or
short between fuse and
cooling fan relay

e Harness for open or
short between battery
and cooling fan relay

If NG, repair harness or

connectors.

VAN

Cooling fan relay

SEF537S

LOK
®

EC-84
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. DISCONNECT

SEF777P

Cooling Fan Control (Cont’d)
®

l

C

A, //%j"f

Cooling fan motor-2 - M
harness connector 9

Coollng fan motor-1-
/ harness connector

SEF538S

& DISCONNECT
i €

am

[Q]

DISCONNECT

ol ]

1]

3

[Q]

MEC775B

. DISCONNECT

IC_Ecm lO! CONNECTOR]|

[Q]

. DISCONNECT

3]

1]

5]

&

SEF332Q

CHECK GROUND CIRCUIT. NG‘ Repair harness or con-
1. Turn ignition switch “OFF". "| nectors.
2. Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.
3. Check harness continuity between
terminal () and terminal (&, termi-
nal @ and body ground.
Continuity should exist.
If OK, check harness for short.
OK
D ;
CHECK OUTPUT SIGNAL CIRCUIT. NG | Gheck the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between o),
ECM terminal (9 and terminal (@ . e Harness connectors
Continuity should exist. v
If OK, check harness for short. @ Harness for open or
short between ECM
OK and cooling fan relay
If NG, repair harness or
connectors.
Y
CHECK COMPONENT NG | Replace cooling fan
(Cooling fan relay). o relay.
Refer to "COMPONENT INSPECTION"'.
OK
A,
NG

CHECK COMPONENTS

Y

(Cooling fan motors).
Refer to "COMPONENT INSPECTION".

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 har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

EC-85

Replace cooling fan
motors.
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Power Steering Oil Pressure Switch

EC-PST/SW-01

ECM
(ECCS
CONTROL
MODULE)
PuST
[L43]|
PUI/W
PU/W
<{O: LHD models
L-—' {B>: RHD models
PU/W
] mmm . Detectable line
O for DTC
== : Non-detectable
<_'|:> line for DTC
PU/W PU/W
h ([5e) @5 CE))
EHeap
PU/W PU/W
?——S
PU/W
Ul POWER STEERING
OIL PRESSURE
ON | SWITCH
or-] | @D
LTJ CONNECTOR-3
8 €D w9 : <
1
o: —O— 8 faF 8 — & G—1F o
o L J
B B B B
= X += L
€ €D
NEE == EEE — & ,E® 23] @B R s Last, page
ol10]14]12[13[14]15[16]17]18]19[20] W @2 ey oY 4|5|617]8] w '
B, €D
e[ 1[e[1[1[e]1] ¥ED
212]2]3]3]3]3[4]4]4P BR
—
o304 05a70e [ 11213451617 | [o] [15/ei7 e[ isfeopiee] P1peiapEdmpeprep | ED |G
1011421131 141115116) | 8 | 9 [10]14]12{13]14) LI [23]24]25]26]27]28]29]30) 40414243|441454;547'Em L H.S
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4 y
Power steering oilW
pressure switch Z- (/

harness connector ;
£

SEF539S8

B PW/ST SIGNAL CIRCUIT R

HOLD STEERING WHEEL
IN A FULL

LOCKED rosiTion
THEN

TOUCH START

START __|

MEF023E

[ NExT |

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.

DIAGNOSTIC PROCEDURE

INSPECTION START

v

#MONITOR #NO FAIL  []
PW/ST SIGNAL OFF

I RECORD |

SEF5911

CHECK OVERALL FUNCTION.
1. Start engine and warm it up suffi-
ciently.
2. Perform “"PW/ST SIGNAL
CIRCUIT" in “FUNCTION
TEST" mode with CONSULT.
OR

OK

2. Check "PW/ST SIGNAL" in
“DATA MONITOR" mode with
CONSULT.

Steering is in neutral
position:
OFF
Steering is turned:
ON
OR

CONNECT

L o EﬁconNEcmRﬂ e
&)

>
%:}r:l
@
d

~ MEF315F

@ 2. Check voltage between ECM
terminal and ground.
Voltage:

When steering wheel is

turned quickly.
Approximately 0V

Except above
Approximately 5V

lNG
®

EC-87
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N @%@“ﬁ

|

AEC760

[

DISCONNECT

HS.

ECM

&

O] CONNECTOR
43

[@]

diﬁ)

SEF501Q

Power Steering Oil Pressure Switch (Cont’d)

®

5 l

(Power steering oil pressure switch).
Refer to "COMPONENT INSPECTION"".

[ CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF"". | @ Harness connectors
2. Disconnect power steering oil pres- @), (LHD)
sure switch harness connector. e Joint connector-3 (LHD)
3. Check harness continuity between e Harness for open or
terminal @ and engine ground. short between power
Continuity should exist. steering oil pressure
If OK, check harness for short. switch and body ground
OK If NG, repair harness or
connectors.
\
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between o),
ECM terminal and terminal (. e Harness connectors
Continuity should exist. ), (LHD)
If OK, check harness for short. e Harness connectors
oK @), @D (RHD)

e Harness for open or
short between ECM and
power steering oil pres-
sure switch

If NG, repair harness or

connectors.

A 4
CHECK COMPONENT NG

OK
y

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

y Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

EC-88

Y

Replace power steering
oil pressure switch.
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Park/Neutral Position Switch
LHD models
EC-PNP/SW-01

ECM
(ECCS
CONTROL
MODULE)

NEUT

Detectable line
for DTC

Non-detectable

| " line for DTC
G/OR EC

f
| 1

e

@
N
o
I

g

68

@
N
o
D

@
N
o
D

-}

NEUTRAL
POSITION
SWITCH

(FZE)

.z\.
m
[
=
D
>
—

o
=
X
m
b,
1
\
o

fro—of
66

Birc-0—o
@lll-m—-l

2\ €D (1) Refer to last page
dout .
8/ Gy B (Foldout page)
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A
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Park/Neutral Position Switch (Cont’d)

RHD models
EC-PNP/SW-02
ECM
(ECcs 0
Sggaﬁg {A>: A/T models
NEUT {M>: M/T models
[35] mmm : Detectable line
== for DTC
G/OR - . Non-detectable
| line for DTC
G/0R
2 &
G/0R
B8 @
G/0R
&3
M G/OR
=
L o BIE"
P
DS e o :
e/lon A% 2 | @D
L4
G/0R r
[z I
N B.
'im“ SWITCH =]
OTHER &0 : < B
=
B &D €3
L— 5 &+ 8 —<@>—0O *—
1
B B
A
€32 €D
12[3[d< —I5[6[7]8] ¥4® [1]o13[4] €® [1]713] €D Refer to last page
S EETEe W [5le[7ls] oy [45[E] B (Foldout page) .
M® EoD
@ (20) aa @2
GY
—
offoicdiodiosidioiod [ 1121 3] 4151617 | [o) [Elel7]ie[igRop1]22] [B1j32]33/34a]6]7]e139] )
todtiofteft it |89 [10[1a{12[13[14] L [23]24]25]26]27(28[20{30] [40]a1l42[43]aa|45(46]47]28] | Vs,
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i
0%

Neutral position switch

harness con_nectoy/
C\Fuel pressure \ =4

regulator SEF540S8

B PARK/NEUT POSI SW CKT il

SHIFT

ouT oF N/P-POSITION

THEN
TOUCH START

START |

MEC731B

[ NEXT ||

Park/Neutral Position Switch (Cont’d)

When the gear position is in neutral position, neutral position
switch is ““ON”’. ECM detects the position because the continu-

ity of the line (the "ON"’ signal) exists.

DIAGNOSTIC PROCEDURE

INSPECTION START

‘

CHECK OVERALL FUNCTION. OK

A4

INSPECTION END

1. Turn ignition switch “"ON"".
2. Perform “PARK/NEUT POSI
SW CKT" in “FUNCTION
TEST” mode with CONSULT.
OR

% MONITOR ¥ NO FALL []
P/N POSI SW ON

RECORD |

SEF963N

=

2. Select ““‘P/N POSI SW" in
“"DATA MONITOR’’ mode with
CONSULT.

3. Check ""P/N POSI SW" signal
under the following conditions.
Neutral position: ON
Except neutral position: OFF

OR

"€ QD

[ EcM |ofcoNNECTOR]|

[V]
o o

MEC7798B

2. Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

Neutral position
Approximately 0V
Except neutral position
Approximately 5V

®

lNG

®

EC-91
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& DISCONNECT
A €

v

||I--J

AEC750

Park/Neutral Position Switch (Cont’d)

®

a |

DISCONNECT

A€

[ EcM__ |o|CONNECTOR

35

A€

[Q]

DISCONNECT

ke

T.S.

@iy

|

(=)
“»

%)

SEF503Q

CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". " | @ Harness connectors
2. Disconnect neutral position switch @230, (LHD)
harness connector. @ Harness connectors
3. Check harness continuity between @), (E23) (RHD)
terminal (2 and body ground. e Harness for open or
Continuity should exist. short between neutral
If OK, check harness for short. position switch and
OK body ground
If NG, repair harness or
connectors.
\ 4
CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | @ Harness connectors
2. Check harness continuity between G,
ECM terminal @ and terminal (. e Harness connectors
Continuity should exist. (),
If OK, check harness for short. e Harness connectors
oK @&, (LHD)

e Harness connectors
@, (RHD)

e Harness for open or
short between ECM and
neutral position switch

If NG, repair harness or

connectors.

\4
CHECK COMPONENT NG | Replace neutral position

Y

(Neutral position switch).
Refer to MT section.

OK

Y

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

+ Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\é

INSPECTION END

EC-92
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Electrical Load Signal

BATTERY
<{D: LHD models
15A | Refer to EL-POWER. <{B>: RHD models
QD> : With daytime
1] light system
R/W
] =mm : Detectable line
O=@— for DTC
1 == : Non-detectable
R/W line for DTC
=1
|
FUSE UNIT
i v
ouTPUT LH | EIB:
G
R/Y
Iy
® O R/Y = To
headlamp
? R/B = LH
R/B R/Y
[1] |
DIODE-2 DIODE-3
E2
2 X
R R
I I
Next
) Q== == R R === R '(>page

—®~— & & "

ey |
o]

Wi
o €2 €D  GlR[NED
€

6|8/ GY

EC-93

Refer to last page
(Foldout page) .

HEC235



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

EC-LOAD-02
IGNITION SWITCH 7
ON or START [EEEEEEZJ
T
[

FUSE | Refer to

20A 10A B(bsg;< EL-POWER.

(5] 25| |@D
€20 _

(163
120

L/B
.l REAR

WINDOW
ON | DEFOGGER
s,T SWITCH

OFF E%Jj B : &
L/R CONNECTOR-2
w3 : <O LR To rear window
O=<DT— L/A Tk L/R ——d 6/R P Befar o
] EL-DEF .)
L/R

-
~N
as)

-@g—-auf‘b
s

REAR
WINDOW
DEFOGGER
RELAY

€’ :

£

r
N
D
(D]
N
b

LHD models
RHD models

©.

<=0 With daytime light
&
]

system
Without daytime
light system

Detectable 1line
for DTC

Non-detectable
line for DTC

DIODE-1

(=7

-

Preceding
page <<:F R

ECM
LOAD (ECCS

CONTROL
MODULE)

Refer to last page
(Foldout page) .

0N
= @
oY B

O
ajr
N

B

=
-
>l
=S
-
~
W)=
E-S
(8]

D, €
@D @B, D

(aXwl]
B

[——

7 15!15117@'1_9]_201 31|32[33[34]35[36[37]38] ¥
14| U [23laalosloelo72alo0[30) [aolatladlazladaciaelazian | L | A

10410231031041054106107108 [ 1 [2]3]| 4|5
109140 14{112113114115116) [ B | 9 {10}44}12]4

w{O!
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¥ MONITOR

LOAD SIGNAL OFF

Y NO FAIL D

| RECORD

MEC212B

Electrical Load Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

ECM || CONNECTOR|

33

FuN]

SEF518S

CHECK OVERALL FUNCTION-I.

1) Turn ignition switch “"ON"".

2) Check “LOAD SIGNAL” in
“DATA MONITOR' mode with

CONSULT.

Rear window defogger switch

is “ON”: ON

Rear window defogger switch

is ““OFF”: OFF

NG‘ Check rear window

OR

¥ MONITOR

LOAD SIGNAL OFF

¥ NO FAIL D

| RECORD

MEC212B

2) Check voltage between ECM
terminal @ and ground
under the following condi-
tions.

Voltage:
Rear window defogger
switch is “ON”.
Battery voltage
Rear window defogger
switch is “OFF”’.

®

Approximately 0V

OK

B]
Y

defogger circuit.

(Go to [ Procedure A |)

A€ 6

ECM O] CONNECTORf

33

]

SEF519S

CHECK OVERALL FUNCTION-II.
1) Turn rear window defogger switch
“OFF".
2) Check ""LOAD SIGNAL" in

""DATA MONITOR" mode with

CONSULT.

Lighting switch is “ON’’: ON

Lighting switch is “OFF”: OFF

NG | check lighting switch cir-

OR

2) Turn ignition switch ""OFF"'.

3) Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

Lighting switch is “ON”.
Battery voltage

Lighting switch is “OFF”’.
Approximately 0V

IR

<>
&)

lOK

®

EC-95

cuit.

(Go to [ Procedure B )
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Electrical Load Signal (Cont’d)
®

l

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

Trouble is not fixed.

y
Check ECM pin terminals for damage
or loose connection of ECM harness
connector. Reconnect ECM harness
connector and retest.

A
INSPECTION END

EC-96
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Electrical Load Signal (Cont’d)

. DISCONNECT DISCONNECT
. “ - 5} PROCEDURE A
[eow_[olcomecion] B E® INSPECTION START
33 15
| @ ,,
D © Check if rear window defogger func- NGA Check rear window
tions normally. - defogger circuit. (Refer to
DISCONNECT ”REAR WINDOW
GE}@ 1[2[3 oK DEFOGGER” in EL sec-
T.S. 6]5[4] sEFs20s .
tion.)
y
CHECK INPUT SIGNAL CIRCUIT. NGA Check the following.
1. Turn rear window defogger switch "| @ Harness connectors
“OFF", @D,
2. Turn ignition switch "OFF". e Harness connectors
3. Disconnect ECM harness connector €D} (DL)
and rear window defogger switch ® Diode
harness connector or rear window e Joint connector
defogger relay. ®@23) (LHD)
4. Check harness continuity between e Harness for open or
ECM terminal @) and terminal (2) or short between ECM
terminal (B . and rear window defog-
Continuity should exist. ger relay (DL)
If OK, check harness for short. e Harness for open or
short between ECM
OK .
and rear window defog-
ger switch (ED)
If NG, repair harness or
connectors.

Y

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

Trouble is not fixed.

4
Check ECM pin terminals for damage
or the connection of ECM harness con-
nector. Reconnect ECM harness con-
nector and retest.

\ 4
INSPECTION END
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MSCONNECT mscomasc'r

ECM

CONNECTOR" .gm.
n2[8]

33

Electrical Load Signal (Cont'd)

PROCEDURE B

INSPECTION START

y

SEF521S

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector
and lighting switch harness connec-
tor.

3. Check harness continuity between
ECM terminal @3 and terminals (9@,
.

Continuity should exist.
If OK, check harness for short.

OK
A4

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

y

Trouble is not fixed.

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

A4

INSPECTION END

EC-98

Check if lamps light when lighting ‘NG‘ Check lighting switch cir-
switch is turned “ON’. | cuit. (Refer to ‘COMBI-
NATION SWITCH" in EL
OK .
section.)
m Y
NG

Check the following.

e Harness connectors
o,

@ Harness connectors
€D}

e Diodes €2, @)

e Harness for open or
short between lighting
switch and ECM

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Malfunction Indicator Lamp (MIL) & Data Link
Connector (DLC) for CONSULT

LHD models
. EC-MIL-0
IGNITION SWITCH IL 1
ON or START
[ mem . Detectable 13
] FUSE Refer to EL-POWER. fﬁpeBTgb € 1ine
10A 7.5A |BLOCK Non-detactabl
= : Non-detectable
' (J/8B) line for DTC
(1)
BT g .
Y G
Y G
[3al [71
COMBINATION
METER DATA LINK
@,) (MALFUNCTION CONNECTOR
Efxagg)ATOR FOR CONSULT
()
B2 (17 127 18] (o] (8]
OR/L G/B GY/L G/R G/W B
G/B GY/L
JUNCTION
BOX No.2 [e1_Iaal
(JOINT
CONNECTORS)
OR/L G/B GY/L G/R G/W
s O3 -63- 5369
OR/L G/B GY/L G/R G/W
| | | | |
OR/L G/B GY/L G/R G/W
24l 71 sl 23l [#al I I
LED-R SCI SCI CHECK SCI |gcMm B B B
RX TX CL (ECCS |
(In) (Out) CONTROL .
MODULE) L
M28
33]32J31[30)/ ,Jq,JH,JIi o 112{3]415]6 7] Fzgg?goﬁg éggé) nage
42141]4039[|38]37[36]3634] W 8]9]10[14]42]13]44] &Y

1[2[3[4<_ __I5]6]7]8] ™49
gl10[11]12[1314[15]1617]16[19)20] W

tofiodic3 1040606007108 | 1121 3]4]5]6 7|E' 15]16]17[16[19]20[21]22] [31[32[33[34[35[36[37]38]39 iy
todtoft14]11241 13114115116 [ 8] 9 [10]11[12]13]14] L [23[24]26[26]27[2829[30] [40]41]42]4344[45]46[47]48] | L H.S

HEC237
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Malfunction Indicator Lamp (MIL) & Data Link
Connector (DLC) for CONSULT (Cont’d)

RHD models
IGNITION SWITCH EC-MIL-02
ON or START
| | Refer to EL-POWER. mmm ; Detectable line
FUSE for DTC
10A 7.5A |BLOCK
(J/B) = : Non-detectable
T line for DTC
ET & §
Y ]
I |
|
Y G
Eal 71
COMBINATION
METER DATA LINK
(MALFUNCTION CONNECTOR
INDICATOR FOR CONSULT
LAMP)
2] 0 2T & Y (%]
OR/L G/B GY/L G/R G/ B
6/B GY/L
JOINT =1 el
CONNECTOR-5
B 1&J
OR/L G/B GY/L G/R G/W
o) 3 -0g-03-63
OR/L G6/B GY/L G/R G/W
| | | | |
OR/L G/B GY/L G/R G/W
24l 71 sl 231 [al I-I I_l
LED-R SCI SCI CHECK SCI |gcMm B BBB B
RX X CL | (Eccs i _I 1 _I
(In) (Out) CONTROL @-d @

MODULE)

&
l_a‘g;a?ffin'/__aﬁi';euﬂ @2 [J[2R[EEET] RS oss jast, page
4241]40/30|[38[37[36[+134] W slofof1i1al1314 ey

()
1[2[3[a— ——>I5]6]7]6| ™49 1[1[1]2][2[2]3][3]3]3] 29
ol10l11[12[13[14[1516[17]18[15[20] w q4[4[4[5[5[5[6[6[6]6F oR
—
10 @@1 iodiorod [1[2]3[ 41516171 [o| [t 2eli7]ielig[0]e1]e2 @32333“': BeR7eE | ED
togtoft1tl114113114415146) | 8] 9{10{1{12{13]14] L [23[24]26]26]27[28]29]30 40414243414|EI454 48| L H.S.
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

ECM (ECCS-D control module) WIRELESS EQUIPMENT
® Do not disassembly ECM. ¢ When installing C.B. ham radio or a
® |f a battery terminal is disconnected, mobile phone, be sure to observe the
the memory will return to the ECM following as it may adversely affect
value. electronic control systems depending
The ECM will now start to self-control on its installation location.
at its initial value. Engine operation can 1) Keep the antenna as far as possible
vary slightly when the terminal is away from the ECM.
BATTERY disconnected. However, this is not an 2) Keep the antenna feeder line more than
® Always use a 12 volt battery as power indication of a problem. Do not replace 20 cm (7.9 in) away from the harness
source. parts because of a slight variation. of electronic controls.
¢ Do not attempt to disconnect battery e When ECM is removed for inspection, Do not let them run parallel for a long

cables while engine is running. make sure to ground the ECM mainframe.  distance.

3) Adjust the antenna and feeder line so
that the standing-wave ratio can be
kept smaller.

4) Be sure to ground the radio to vehicle
body.

ELECTRONIC FUEL INJECTION PUMP
e Do not disconnect pump harness
connectors with engine running.
® Do not disassemble electronic
fuel injection pump
except for the following parts:
Camshaft position sensor
(pump), Injection timing
control valve, Fuel cut
solenoid valve
If NG, take proper action.

ECM PARTS HANDLING
® Do not disassemble No. 1 injection nozzle Y
PNNS

(with needle lift sensor built-in).
If NG, replace No. 1 injection nozzle.

® Even a slight leak in the air intake WHEN STARTING ECM HARNESS HANDLING
system can cause serious problems. ® Do not depress accelerator pedal when ® Securely connect ECM harness
e Do not shock or jar the crankshaft starting. connectors.
position sensor (TDC). ® Immediately after starting, do not rev up A poor connection can cause an
engine unnecessarily. extremely high (surge) voltage to
® Do not rev up engine just prior to develop in coil and condenser, thus
shutdown. resulting in damage to ICs.

® Keep ECM harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECM system malfunction
due to receiving external noise,
degraded operation of ICs, etc.

Keep ECM parts and harnesses dry.
Before removing parts, turn off ignition
switch and then disconnect battery
ground cable.

SEF545S
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PRECAUTIONS AND PREPARATION

SEF289H

Loosened

Tightened

SEF308Q

SEF291H

— T~
Perform ECM in-
put/output signal)
inspection before
replacement.

OLD ONE
el

Ry

MEF040D

SEF051P

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect negative
battery terminal. Failure to do so may damage the ECM
because battery voltage is applied to ECM even if ignition
switch is turned off.

When connecting ECM harness connector, tighten securing
bolt until the gap between orange indicators disappears.
[®]: 3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on ECM
pin terminal, when connecting pin connectors.

Before replacing ECM, perform Terminals and Reference
Value inspection and make sure ECM functions properly.
Refer to EC-154.

If MIL illuminates or blinks irregularly when engine is
running, water may have accumulated in fuel filter. Drain
water from fuel filter. If this does not correct the problem,
perform specified trouble diagnostic procedures.

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic Trou-
ble Code) CONFIRMATION PROCEDURE”.

The DTC should not be displayed in the “DTC CONFIRMA-
TION PROCEDURE if the repair is completed. The “OVER-
ALL FUNCTION CHECK” should be a good result if the
repair is completed.
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PRECAUTIONS AND PREPARATION

Battery
voltage

Solenoid valve

b S

Circuit tester

=2

SEF348N

Precautions (Cont’d)

e When measuring ECM signals with a circuit tester, never
allow the two tester probes to contact.
Accidental contact of probes will cause a short circuit and
damage the ECM power transistor.

EC-103



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location

Fuel cut solenoid valve —
Needle lift sensor (built into No. 1 nozzle)—

Engine coolant temperature sensor —

Crankshaft position —
sensor (TDC)

r Electronic fuel injection pump

~ Vacuum pump
— Fuel filter

— Throttle control vaive

Cooling fan relays —

Glow plugs —

EGRC-solenoid valve A—

EGRC-solenoid valve B

)

Glow relay—J

— Throttie control
L solenoid valve
Neutral position switch

‘- Cooling fan motor

— EGR valve

SEF546S

EC-104



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Electric governor, Control sleeve position sensor,
Fuel temperature sensor (built into electronic fuel injection pump)

Fuel cut solenoid valve

d( P
Camshaft position sensor -
L

(PUMP)

Injection timing control valve

Accelerator switch (F/C)

Crank pulle
an puliey

<

Crankshaft positioq-/

Zsensor (TDC) =
\T‘C’V’ /

EC-105
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

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

Vacuum Hose Drawing

Throttle control valve

Vacuum pump

3-way connector

)

o
=
SN

]
)

\g iﬁ

- ~
= 7_ ®)
EGRC-solenoid valve A \ v
3-way connector
®
EGRC-solenoid valve B g

Throttle control solenoid valve

EGR valve
N SEF5495

@ EGRC-solenoid valve A to (® EGR valve to 3-way connector (@ Air duct to 3-way connector

3-way connector (® EGRC-solenoid valve A to @ Throttle control solenoid valve
(@ EGRC-solenoid valve B to 3-way connector to 3-way connector

3-way connector @ Vacuum pump to 3-way connec- @ Throttle control solenoid valve
® 3-way connector to EGRC-sole- tor to 3-way connector

noid valve B Throttle control valve to Throttle @ 3-way connector to 3-way con-
(@ EGRC-solenoid valve A to control solenoid valve nector

3-way connector

Refer to “System Diagram’, EC-107 for vacuum control system.

EC-108



ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshaft position sensor (PUMP)

Y

Crankshaft position sensor (TDC)

Y

Control sleeve position sensor

Y

Fuel témperature sensor

Y

Engine coolant temperature sen-
sor

Needle lift sensor

Y

Y

Accelerator position sensor

N

Accelerator position switch

\ 4

Accelerator switch (F/C)

Y

Neutral position switch

Y

Air conditioner switch

Y

Ignition switch

)

Battery voltage

Y

Vehicle speed sensor

y

ECM

(ECCS-D

control

module)

Fuel injection control

Y

Fuel injection timing control

Electric governor

Y

Fuel cut control

Injection timing control valve

Glow control system

Fuel cut solenoid valve

On board diagnostic system

Y

A\

Glow relay & glow lamp

EGR valve & throttle control
valve control

Malfunction indicator lamp
(On the instrument panel)

A\ 4

Cooling fan control

EGRC-solenoid valve A, B &
throttle control solenoid valve

Air conditioning cut control

Y

Cooling fan relays

EC-109

Y

Air conditioner relay

EC



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION [CD20E]

Fuel Injection System

SYSTEM DESCRIPTION

Three types of fuel injection control are provided to accommodate engine operating conditions; normal
control, idle control and start control. The ECM determines the appropriate fuel injection control. Under
each control, the amount of fuel injected is compensated to improve engine performance. The ECM per-
forms duty control on the electric governor (built into the fuel injection pump) according to sensor sig-
nals to compensate the amount of fuel injected to the preset value.

START CONTROL
Input/output signal line

. Engine coolant temperature
Engine coolant temperature sensor .

Engine speed

Crankshatft position sensor (TDC)

Y

ECM Electric
governor

Y

Start signal

Ignition switch

Y

. Control sleeve position
Control sleeve position sensor .

When the ECM receives a start signal from the ignition switch,
the ECM adapts the fuel injection system for the start control.
T i’:ﬁi”‘i ‘t’°°'a|”‘ The amount of fuel injected at engine starting is a preset pro-
perature fower gram value in the ECM. The program is determined by the
engine speed and engine coolant temperature.
For better startability under cool engine conditions, the lower
the coolant temperature becomes, the greater the amount of
fuel injected. The ECM ends the start control when the engine
speed reaches 400 rpm and shifts the control to the normal or
Engine rpm —» idle control.

SEF648S

Amount of fuel injected

EC-110



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

IDLE CONTROL
Input/output signal line

Engine coolant temperature sensor

Fuel Injection System (Cont’d)

Engine coolant temperature

Y

Crankshaft position sensor (TDC)

Engine speed

Y

Air conditioner switch

Air conditioner operation

Neutral position switch

Y

Gear position

M

Battery

ECM Electric
governor

Y

Battery voltage

Y

Control sleeve position sensor

Control sleeve position

y

Accelerator position switch

Idle position

Y

Vehicle speed sensor

Vehicle speed

>
>

When the ECM determines that the engine speed is at idle, the fuel injection system is adapted for the
idle control. The ECM regulates the amount of fuel injected corresponding to changes in load applied to
the engine to keep engine speed constant. The ECM also provides the system with a fast idle control in
response to the engine coolant temperature.

NORMAL CONTROL
Input/output signal line

Crankshaft position sensor (TDC)

Engine speed

Y

Control sleeve position sensor

Control sleeve position

Accelerator position sensor

Y

ECM Electric
governor

\ 4

Accelerator position

Y

Vehicle speed sensor

Vehicle speed

Y

Accelerator
opening larger

Amount of fuel injected

Engine rpm —»

SEF649S

The amount of fuel injected under normal driving conditions is
determined according to sensor signals. The crankshaft posi-
tion sensor (TDC) detects engine speed and the accelerator
position sensor detects accelerator position. These sensors
send signals to the ECM.

The fuel injection data, predetermined by correlation between
various engine speeds and accelerator positions, are stored in
the ECM memory, forming a map. The ECM determines the
optimal amount of fuel to be injected using the sensor signals
in comparison with the map.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Fuel Injection System (Cont’d)
FUEL TEMPERATURE COMPENSATION

Input/output signal line

Fuel temperature

Y

Fuel temperature sensor

Engine speed ECM Electric
governor

\
A4

Crankshaft position sensor (TDC)

. Control sleeve position
Control sleeve position sensor >

The amount of fuel leaking at or around high-pressure parts inside fuel injection pump varies with fuel
temperature and engine speed. This will result in a difference between the target amount of fuel injected
and the actual amount. The ECM compensates for the actual amount depending on the signal from the
fuel temperature sensor which detects fuel temperature.

DECELERATION CONTROL
Input/output signal line

Accelerator position

Accelerator switch (F/C)

Y

Electric
governor

ECM

Y

Camshaft position sensor (PUMP) Engine speed >

The ECM cuts power supply delivery to the electric governor during deceleration for better fuel effi-
ciency. The ECM determines the time of deceleration according to signals from the accelerator switch

(F/C) and camshaft position sensor (PUMP).
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

SYSTEM DESCRIPTION

The fuel injection timing system provides the optimal fuel injection timing for the target amount of fuel
injected according to engine speed. The timing is compensated when the vehicle is being driven or when

Fuel Injection Timing System

starting depending on the engine coolant temperature.

The ECM performs duty control on the timing control valve, allowing the valve to provide optimal fuel
injection timing. The ECM also performs feedback control on the timing control valve using the signal

from the needle lift sensor which detects the actual fuel injection timing.

BASIC CONTROL
Input/output signal line

Crankshaft position sensor (TDC)

Engine speed

Y

Needle lift sensor

Injection timing

Y

BTDC

(degree) Amount of fuel

injected
A

—_—

Fuel injection timing

injection timing.

Engine rpm ——»

SEF650S

ECM

A4

ENGINE COOLANT TEMPERATURE COMPENSATION (When starting)

Input/output signal line

Crankshaft position sensor (TDC)

Engine speed

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Needle lift sensor

Ignition timing

Ignition switch

Start signal

Y

\ 4

!
2
©
@ .
c$ Engine coolant
2 g temperature
5 E
28 uf
c
32
SE
w =

ant temperature.

Engine rpm —»

SEF651S

EC-113

ECM

Injection
timing
control
valve

The optimal fuel injection timing data, predetermined in propor-
tion to engine speeds and amount of fuel injected, are stored
in the ECM memory. The ECM uses the data to control the fuel

Y

Injection
timing
control
valve

For better startability under cool engine conditions, the fuel
injection timing is compensated according to the engine cool-



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Fuel Injection Timing System (Cont’'d)
ENGINE COOLANT TEMPERATURE COMPENSATION (During driving)

Input/output signal line

Engine speed

v

Crankshaft position sensor (TDC)

Injection
ECM timing
control
valve

Engine coolant temperature

Y

Y

Engine coolant temperature sensor

Injection timing

\ 4

Needle lift sensor

For better exhaust efficiency under cool engine conditions, the
fuel injection timing is controlled within a compensation range

ST Engine coolant depending on the engine speed, engine coolant temperature
= | temperature and amount of fuel injected.
2 Low

c o

ge

23

c

52

o = .

2E | Hong\

Engine rpm —»

SEF652S

Air Conditioning Cut Control
INPUT/OUTPUT SIGNAL LINE

- — - Air conditioner “ON’’ signal
Air conditioner switch

Y

. Accelerator valve opening angle
Accelerator position sensor > Air
ECM .| condi-
- Vehicle speed tioner
Vehicle speed sensor > relay

Engine coolant temperature

A

Engine coolant temperature sensor

SYSTEM DESCRIPTION

This system improves acceleration when the air conditioner is used.

When the accelerator pedal is fully depressed, the air conditioner is turned off for a few seconds.
When engine coolant temperature becomes excessively high, the air conditioner is turned off. This con-
tinues until the coolant temperature returns to normal.
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Fuel Cut Control (at no load & high engine
speed)

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor Vehicle speed

Y

Neutral position switch Neutral position _»

Accelerator position

Accelerator position switch or Acceler- .
ECM .| Electric

ator switch (F/C) > governor
Engine coolant temperature

Engine coolant temperature sensor

Y

A4

Crankshaft position sensor (TDC) Engine speed

Y

If the engine speed is above 4,000 rpm with no load (for
example, in neutral and engine speed over 4,000 rpm) fuel will
be cut off after some time. The exact time when the fuel is cut
off varies based on engine speed.

Fuel cut will operate until the engine speed reaches 1,000 rpm,
then fuel cut is cancelled.

NOTE:

This function is different from deceleration control and fuel cut
solenoid valve control listed under “Fuel Injection System”,
EC-110 and “TROUBLE DIAGNOSIS FOR DTC 36, 37, 38",

EC-215.

EC-115



CRANKCASE VENTILATION SYSTEM

Blow-by

Baffle plate—/

=>Fresh air

== Blow-by gas

control valve

SEF851S

Intake
manifold

SEC586B

SEC692

Description

In this system, blow-by gas is sucked into the air inlet pipe
through the control valve after oil separation by oil separator in

the rocker cover.

Inspection
BLOW-BY CONTROL VALVE

Check control valve for clogging and abnormalities.

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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INJECTION NOZZLE

:; Nozzle side
B Combustion
chamber side

SEF939S

No. 1 injection nozzle ..

—=KV119E0010
IR
NI/
N,

SEF669A

Holder
Adjusting shim

Nozzle spring

Push rod
i ~ Distance piece

Nozzle needle-%;% ~
Nozzle body ( v\\)
Nozzle nut—/

SEF670A

CAUTION:

e Do not disassemble No. 1 nozzle (with needle lift sensor
built-in). If NG, replace No. 1 injection nozzle.

o Plug flare nut with a cap or rag so that no dust enters the
nozzle. Cover nozzle tip for protection of needle.

Removal and Installation

1. Remove fuel injection tube and spill tube.
2. Remove injection nozzle assembly.
Also remove gasket from nozzle end.
3. Install injection nozzle in the reverse order of removal.
Injection nozzle to engine:
[C): 59 - 69 N-m (6.0 - 7.0 kg-m, 43 - 51 ft-lb)
Injection nozzle to tube:
[O): 22 - 25 N'm (2.2 - 2.5 kg-m, 16 - 18 ft-lb)
Spill tube:
[O): 39 - 49 N'm (4.0 - 5.0 kg-m, 29 - 36 ft-Ib)
a. Always clean the nozzle holes.
b. Always use new injection nozzle gasket.
c. Note that small washer should be installed in specified
direction.
d. Bleed air from fuel system.

Disassembly (No. 2 - 4 nozzles)

Do not disassemble No. 1 nozzle (with needle lift sensor).
1. Loosen nozzle nut while preventing nozzle top from turning.

2. Arrange all disassembled parts in the order shown at left.
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Inspection (No. 2 - 4 nozzles)

Thoroughly clean all disassembled parts with fresh kerosene or

solvent.

e If nozzle needle is damaged or fused, replace nozzie
assembly with a new one.

e If end of nozzle needle is seized or excessively discolored,
replace nozzle assembly.

e Check nozzle body and distance piece for proper contact. If
excessively worn or damaged, replace nozzle assembly or
distance piece.

e Check distance piece and nozzle holder for proper contact.
If excessively worn or damaged, replace distance piece or
nozzle holder.

e Check nozzle spring for excessive wear or damage. If
excessively worn or damaged, replace it with a new spring.

Cleaning (No. 2 - 4 nozzles)

a. Do not touch the nozzle mating surface with your fingers.

b. To wash the nozzles, use a wooden stick and brass brush
with clean diesel fuel.

1. Remove any carbon from exterior of nozzle body (except
wrapping angle portion) by using Tool.

O

\ /‘,\‘(

KV11290110 |

SEF830

2. Clean oil sump of nozzle body using Tool.

KV11290122

SEF831

3. Clean nozzle seat by using Tool.
This job should be performed with extra precautions, since
efficiency of nozzle depends greatly on a good nozzle seat.

KV11290150

SEF832
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Cleaning (No. 2 - 4 nozzles) (Cont’d)

4. Clean spray hole of nozzle body by using Tool.
To prevent spray hole from canting, always clean it by starting
with inner side and working towards outside.

KV11290220

SEF833

5. Decarbonate nozzle needle tip by using Tool.
KV11290140 EC

SEF834

6. Check needle sinking.

(1) Pull needle about halfway out from body and then release
it.

(2) Needle should sink into body very smoothly from just its
own weight.

(3) Repeat this test and rotate needle slightly each time.

If needle fails to sink smoothly from any position, replace both

needlie and body as a unit.

SEF835

Assembly (No. 2 - 4 nozzles)

Assemble in the reverse order of disassembly, observing the
following.

SEF671A

If nozzle body is not installed properly, Tool cannot be removed
and nozzle body may be damaged.

Holder to nozzle nut:

[O): 78 - 98 N-m (8.0 - 10.0 kg-m, 58 - 72 ft-Ib)
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EF791A

SEF672A

Adjusting shim

V) SEF673A

Test and Adjustment

WARNING:

When using nozzle tester, be careful not to allow diesel fuel
sprayed from nozzle to contact your hands or body, and make
sure your eyes are properly protected with goggles.

INJECTION PRESSURE TEST

1. Install nozzle to injection nozzle tester and bleed air from
flare nut.

2. Pump the tester handle slowly (one time per second) and
watch the pressure gauge.
3. Read the pressure gauge when the injection pressure just
starts dropping.
Initial injection pressure:
Used
12,259 - 13,239 kPa (122.6 - 132.4 bar,
125 - 135 kg/cm?, 1,778 - 1,920 psi)
New
13,239 - 14,024 kPa (132.4 - 140.2 bar,
135 - 143 kg/cm?, 1,920 - 2,033 psi)
Always check initial injection pressure using a new nozzle.

4. To adjust injection pressure, change adjusting shims (No. 2
- 4 nozzles).

a. Increasing the thickness of adjusting shims increases initial
injection pressure. Decreasing thickness reduces initial
pressure.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds
approximately to a difference of 471 kPa (4.71 bar, 4.8
kg/cm?, 68 psi) in initial injection pressure.

Refer to SDS for adjusting shim (EC-259).
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Good

Faulty

SEF674A

Test and Adjustment (Cont’'d)
LEAKAGE TEST

More l
than
/ 300
[ Jiliha g
b i
i i N
dian l’“\\ / Ot \
Good Wrong

SEF079S

1. Maintain the pressure at about 981 to 1,961 kPa (9.8 to 19.6
bar, 10 to 20 kg/cm?, 142 to 284 psi) below initial injection
pressure.

2. Check that there is no dripping from the nozzle tip or around
the body.

3. If there is leakage, clean, overhaul or replace nozzle.

SPRAY PATTERN TEST

1.

Check spray pattern by pumping tester handle one full
stroke per second.

If main spray angle is within 30 degrees as shown, injection
It is still normal even if a thin stream of spray deviates from

If the spray pattern is not correct, disassemble and clean

°
nozzle is good.
°
the main spray (pattern B).
2.
nozzle.
3.

Test again and if spray pattern is not corrected, replace
nozzle.
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SEC.135¢186211
6.3 - 8.2

(0.64 - 0.84,
55.6 - 72.9)

Front of engine

{013 - 18

16 - (1.3 - 1.8, 9 - 13)

7

4 (”.
>
21
(1.6 - 2.1,
12 - 15)

[O)31-37 (3.2 - 3.8, 23 - 27) [0 49 - 59
[O] 59 - 69 (6.0 - 7.0, 43 - 51) [C) 24 - 27 | | N 0 (5.0 - 6.0, 36 - 43)
(2.4 - 2.8, 17 - 20) /@ €

[@ : N-m (kg-m, in-ib) []6.3 - 8.3 (0.64 - 0.85, 55.6 - 72.9) é\ (00 24 - 27 (24 - 2.8, 17 - 20)

[0 : Nem (kg-m, ft-Ib) B SEF6548
@ Rear back cover (@ Water connector @ Electronic fuel injection pump
® Injection pump sprocket (® Bracket Key
® Injection pump bracket (® Bracket

Removal
1. Remove battery.

Injection timing n;ark
¢ (Yellow painted mgQ()

@ii
TDC (Without painted mark

\

AN

SEF655S

Disconnect electronic injection pump harness connectors.

Set No. 1 piston at TDC on its compression stroke.

TDC: Crankshaft pulley notch without painted mark
Remove fuel hoses (supply, return and spill) and injection
tubes.

Remove air duct and injection pump timing belt cover.
Remove injection pump timing belt.

Refer to EM section (“'Injection Pump Timing Belt").
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/

SEF657S

Injection pump sprocket
Key Alignment

Q%

SEM370F

Removal (Cont’'d)

6. Remove injection pump sprocket with Tool.
e Remove key from injection pump shaft and store safely.

7. Remove injection pump assembly. .
EC

Installation

1. Install key on injection pump shaft, then install injection
pump sprocket.

e Use mark “B” on sprocket.

2. Install injection pump timing belt.
Refer to EM section (*'Injection Pump Timing Belt”).

3. Adjust injection timing.
Refer to “‘Basic Inspection’, EC-140.
4. Install all parts removed.
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Camshaft position sensor (PUMP)
[O] 20 - 25 (2.0 - 2.5, 14 - 18)

Fuel cut solenoid valve

[O)20-25

[®l7-1007- 1.0 61-87)

: Nem (kg-m, in-lb)

Injection timing control valve
[0 : Nem (kg-m, ft-Ib)

JEF658S

Disassembly and Assembly

CAUTION:
e Do not disassemble the parts not shown in the illustration
above.

o Before installing injection timing control valve, liberally
apply a coat of diesel fuel to O-ring and its mating area.
Insert injection timing control valve straight into bore in fuel
pump body. After properly positioning injection timing con-
trol valve, visually check that fuel does not leak.

o After assembling the parts, erase Diagnostic Trouble Code
(DTC), and perform DTC CONFIRMATION PROCEDURE (or
OVERALL FUNCTION CHECK).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DTC and MIL Detection Logic

When a malfunction is detected for the first time, the malfunction (DTC) is stored in the ECM memory.
The MIL will light up each time the ECM detects malfunction. However, if the same malfunction is expe-
rienced in two consecutive driving patterns and the engine is still running, the MIL will stay lit up. For
diagnostic items causing the MIL to light up, refer to ‘‘Diagnostic Trouble Code (DTC) Chart”’, EC-142.

Diagnostic Trouble Code (DTC)

HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.
1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode |l (Self-Diagnos-

tic Results) Examples: 11, 13, 14, etc.

These DTCs are controlled by NISSAN. EC
2. CONSULT Examples: “CAM POS SEN (PUMP)”, etc.

Output of the trouble code means that the indicated circuit has a malfunction. However, in the Mode

Il it does not indicate whether the malfunction is still occurring or occurred in the past and returned

to normal.
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC
The diagnostic trouble code can be erased by the following methods.

o If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.
e When you erase the DTC, using CONSULT is easier and quicker than switching the diagnostic test
modes.

HOW TO ERASE DTC (With CONSULT)

1.7 If the ignition switch stays “ON” after repair work, be sure to turn ignition switch *OFF" once. Wait
for at least 5 seconds and then turn it “ON’’ (Engine stopped) again.

2. Turn CONSULT “ON” and touch “ENGINE".

3. Touch “SELF-DIAG RESULTS".

4. Touch “ERASE”. (The DTC in the ECM will be erased.)

fn___seLect svsTem Il seiectomamope [ W seLF-DiaG Resuts W [
ENGINE , ‘ [ SELF-DIAG RESULTS |
O e p— 0 FAILURE DETECTED TIME
FUEL CUT SNV 1 0

FCV SHORT 0

l:> ACTIVE TEST [—_‘J>

| [ | ERASE |[ PRINT

1. Touch “ENGINE". 2. Touch "SELF-DIAG RESULTS". 3. Touch “ERASE". (The DTC in the
ECM will be erased.)

SEF691S

HOW TO ERASE DTC (No Tools)

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" again.
2. Change the diagnostic test mode from Mode Il to Mode |. (Refer to EC-127.)

EC-125



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

| / 1. The malfunction indicator lamp will light up when the igni-

~ \ _ tion switch is turned ON without the engine running. This is
a bulb check.

—HCHECK — e If the malfunction indicator lamp does not light up, refer to

EL section (“WARNING LAMPS AND CHIME) or see

~ ~ EC-256.

/ | \ 2. When the engine is started, the malfunction indicator lamp
should go off.

If the lamp remains on, the on board diagnostic system has

SEFos1P detected an engine system malfunction.

if MIL illuminates or blinks irregularly after starting engine,
water may have accumulated in fuel filter. Drain water from fuel
filter.

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

1. BULB CHECK : This function checks the MIL bulb for damage (blown, open circuit,
etc.).
2. MALFUNCTION WARN- : This is a usual driving condition. When a malfunction is detected, the
ING MIL will light up to inform the driver that a malfunction has been
detected.
3. SELF-DIAGNOSTIC : This function allows diagnostic trouble codes to be read.
RESULTS

Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES”’ on next page.

. Diagnostic Diagnostic
t
Condition Test Mode | Test Mode I
Engine
stopped SELF-DIAGNOSTIC
ey B B
Ignition Y ULB CHECK RESULTS
switch in X
"“ON" posi- -
tion Engine
R running MALFUNCTION
@) A WARNING
Y
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

m Turn ignition switch ““ON". (Do not

start engine.)
W
3
4

Diagnostic Test Mode | — BULB CHECK

Y

E>@ »| Diagnostic Test Mode | —

, MALFUNCTION WARNING
Start engine.

CHK IGN
b

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

!

Wait at least 2 seconds.

CHK IGN
4

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

.

DIAGNOSTIC TEST MODE I
— SELF-DIAGNOSTIC RESULTS

CHK IGN
4

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

:

Wait at least 2 seconds.

CHK IGN

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

o Switching the diagnostic test mode is not possible when
the engine is running.

o When ignition switch is turned off during diagnosis, power
to ECM will drop after approx. 5 seconds.
The diagnosis will automatically return to Diagnostic Test
Mode I.
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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 panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section (“WARNING LAMPS AND CHIME’') or see EC-256.

DIAGNOSTIC TEST MODE I—MALFUNCTION WARNING

MALFUNCTION
INDICATOR LAMP

Condition

When the malfunction is detected or the ECM’s CPU is malfunctioning. (The ‘“MIL [llumination” of the
“DTC Chart".) Refer to EC-142.

OFF No malfunction. _
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOS-
TIC RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, a diagnostic trouble code is indicated by the number of blinks of the MALFUNCTION INDI-
CATOR LAMP as shown below.

ON

Example: Diagnostic trouble code No. 12 and code No. 43
0.6 0.3 0.6 0.3
~
ON — — —
OFF
ff f
f—
09 03 2.1 06 09 21
— S ~ .
Code No. 12 Code No. 43 Unit: second
SEF212NA

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 5 seconds
(0.6 sec x 4 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 accelerator position sensor circuit.

In this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The
DTC 55" refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE CHART, EC-142))

HOW TO ERASE DIAGNOSTIC TEST MODE Il (Self-diagnostic results)

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 |l to Diagnostic Test Mode |. (Refer to “HOW TO

SWITCH DIAGNOSTIC TEST MODES"” on previous page.)

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.
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Malfunction Indicator Lamp (MIL) (Cont’d)
RELATIONSHIP BETWEEN MIL, DTC, CONSULT AND DRIVING PATTERNS

This driving pattern does not satisfy

NG Detection self-diagnostic condition.

This driving pattern satisfies
self-diagnostic condition.

Driving Pattern ——r

.1 D

ON /

g

Engine RUN (ON) E m— — —
EREjEpERIRIRERN
STOP (OFF)
*3

ECM Diagnostic DISPLAY

Trouble \
Code (DTC) NO —_1
DISPLAY
CONSULT

L |

SELF- 6
DIAGNOSTIC DTC exists. T
RESULTS l | | | | I I-—I
2CHEEN DTC does not
DATA MONITOR exist. 39
(AUTO TRIG) SCREEN 3 4
2 —_
SELF- 0 o Lo 0 o 1. —
DIAGNOSTIC COUNTER N
RESULTS
SCREEN
SEF659S
*1: When a malfunction is detected, MIL will light up. *5: The DTC will not be displayed any longer after vehicle
*2: When the same malfunction is detected in two consec- is driven 40 times without the same malfunction.
utive driving patterns, MIL will stay lit up. (The DTC still remain in ECM.)
*3: MIL will go off after vehicle is driven three times with- *6: Other screens except SELF-DIAGNOSTIC RESULTS &
out any malfunctions. DATA MONITOR (AUTO TRIG) cannot display the mal-
*4: When a malfunction is detected for the first time, the function. DATA MONITOR (AUTO TRIG) can display the
DTC will be stored in ECM. malfunction at the moment it is detected.
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Fuse box

S

Daia link connector
for CONSULT
==

Ly

[_I'_rq SELECTWSYSTEM
[ ENGINE

|

JLLL___

SEF895K

[Im  sELeCT DIAG MODE

| SELF-DIAG RESULTS
| DATA MONITOR

[ ACTIVE TEST

| ECM PART NUMBER

|
|

N

SEF660S

CONSULT
CONSULT INSPECTION PROCEDURE

1.
2.

@ ok

Turn off ignition switch.

Connect "CONSULT" to data link connector for CONSULT.
(Data link connector for CONSULT is located behind the fuse
box cover.)

Turn on ignition switch.

Touch “START’.

Touch “ENGINE".

Perform each diagnostic test mode according to each ser-
vice procedure.

For further information, see the CONSULT Operation Manual.
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CONSULT (Cont’d)

ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

Item

DIAGNOSTIC TEST MODE

SELF-DIAG-
NOSTIC
RESULTS

DATA
MONITOR

ACTIVE
TEST

INPUT

ECCS COMPONENT PARTS

Camshaft position sensor (PUMP)

X

Engine coolant temperature sensor

Control sleeve position sensor

Fuel temperature sensor

Vehicle speed sensor

Accelerator position sensor

Accelerator position switch

Accelerator switch (F/C)

Crankshaft position sensor (TDC)

X | X|IX|[X|X|X|X]|X]|X

Needle lift sensor

X|IXIX[IX|X[|X|X]|X]|X

Ignition switch (start signal)

Air conditioner switch

Neutral position switch

Battery voltage

OUTPUT

Injection timing control valve

Fuel cut solenoid valve

Air conditioner relay

Glow relay

X|IX|X|X|X|X|X]|X

EGRC-solenoid valve A, B & throttle control solenoid

valve

Cooling fan relay

X: Applicable
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SELF-DIAGNOSTIC MODE

Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code (DTC)
chart”. (See EC-142.)

DATA MONITOR MODE

CONSULT (Cont'd)

Monitored item ECM Mai
[Unit] input ain .
sig- sig- Description Remarks
g nals
nals
CKPS-RPM o The engine speed computed from the

(TDC) [rpm]

O

O

crankshaft position sensor (TDC) sig-
nal is displayed.

CKPS-RPM
(REF) [rpm]

o The engine speed [determined by the
time between pulses from the crank-
shaft position sensor (TDC) signal] is
displayed.

CMPS-RPM - o The engine speed computed from the
PUMP [rpm] camshaft position sensor (PUMP) sig-
nal is displayed.
COOLAN TEMP/S o The engine coolant temperature e When the engine coolant temperature

[°C] or [°F]

(determined by the signal voltage of
the engine coolant temperature sen-
sor) is displayed.

sensor is open or short-circuited, ECM
enters fail-safe mode. The engine
coolant temperature determined by the
ECM is displayed.

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

o The vehicle speed computed from the
vehicle speed sensor signal is dis-
played.

FUEL TEMP SEN
[°C] or [°F]

e The fuel temperature (determined by
the signal voltage of the fuel tempera-
ture sensor) is displayed.

ACCEL POS SEN [V]

o The accelerator position sensor signal
voltage is displayed.

FULL ACCEL SW

e Indicates [ON/OFF] condition from the

[ON/OFF] accelerator position switch signal.
ACCEL SW (FC) e Indicates [OPEN/CLOSE] condition
[OPEN/CLOSE] from the accelerator switch (FC) sig-

nal.

OFF ACCEL SW
[ON/OFF]

e Indicates [ON/OFF] condition from the
accelerator position switch signal.

C/SLEEV POS/S [V]

o The control sleeve position sensor sig-

nal voltage is displayed.

BATTERY VOLT [V]

e The power supply voltage of ECM is

O|0]0|0|01 O 10|00 |0 O O] O

O|0|0|0|0 O 10|00 |0 O O] O

displayed.
P/N POSI SW e Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
START SIGNAL e Indicates [ON/OFF] condition from the |e After starting the engine, [OFF] is dis-
[ON/OFF] starter signal. played regardless of the starter signal.
NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automatically.
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CONSULT (Cont’'d)

Monitored item
[Unit]

ECM
input
sig-
nals

Main
sig-
nals

Description

Remarks

AIR COND SIG
[ON/OFF]

Indicates [ON/OFF] condition of the air
conditioner switch as determined by
the air conditioner signal.

IGN SW
[ON/OFF]

Indicates [ON/OFF] condition from igni-
tion switch.

ACT INJ TIMG []

The actual injection timing angle
determined by the ECM (an approxi-
mate average angle between injection
start and end from TDC) is displayed.

INJ TIMG C/V [%]

Indicates the duty ratio of fuel injection
timing control valve.

DECELER F/CUT
[ON/OFF]

Indicates [ON/OFF] condition from
deceleration fuel cut signal.

e When the accelerator pedal is
released quickly with engine speed at
3,000 rpm or more, “ON’’ is displayed.

FUEL CUT S/V

The control condition of the fuel cut

e When the fuel cut solenoid valve is not

[ON/OFF] solenoid valve (determined by ECM operating, fuel is not supplied to injec-
according to the input signal) is tion nozzles.
indicted.

OFF ... Fuel cut solenoid valve is not
operating.
ON ... Fuel cut solenoid valve is oper-
ating.

AIR COND RLY The air conditioner relay control condi-

[ON/OFF] (D | tion (determined by ECM according to
the input signal) is indicated.

GLOW RLY The glow relay control condition

[ON/OFF] (D) | (determined by ECM according to the
input signal) is displayed.

COOLING FAN Indicates the control condition of the

[LOW/HI/OFF]

cooling fans (determined by ECM
according to the input signal).
LOW ... Operates at low speed.
HI ... Operates at high speed.
OFF ... Stopped.

EGRC SOL/V A
[ON/OFF]

The control condition of the EGRC-

solenoid valve A (determined by ECM

according to the input signal) is indi-

cated.

OFF ... EGRC-solenoid valve A is not

operating.

ON ... EGRC-solenoid valve A is oper-

ating.

EGRC SOL/V B
[ON/OFF]

The control condition of the EGRC-

solenoid valve B (determined by ECM

according to the input signal) is indi-

cated.

OFF ... EGRC-solenoid valve B is not

operating.

ON ... EGRC-solenoid valve B is oper-

ating.

THROT RLY
[ON/OFF]

The control condition of the throttle

control solenoid valve (determined by

ECM according to the input signal) is

indicated.

OFF ... Throttle control solenoid valve

is not operating.

ON ... Throttle control solenoid valve is

operating.
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CONSULT (Cont’d)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
e Ignition switch: ON
GCOOLING FAN e Operate the cooling fan at “LOW", [ Cooling fan moves at “LOW", “HI" e Harness and connector

“HI'"" speed and turn ““OFF" using
CONSULT.

speed and stops.

e Cooling fan motor

OFF ACCEL PO
SIG

Clears the self-learning fully closed accelerator position, detected by accelerator position sensor, from the ECM.

FUEL CUT SOL/V

Ignition switch: ON

Turn solenoid valve "ON’" and
“'OFF'" with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

o Harness and connector
o Solenoid valve

EGRC SOL/V A

Ignition switch: ON

Turn solenoid valve “ON"" and
"OFF"" with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
o Solenoid valve

EGRC SOL/V B

Ignition switch: ON

Turn solenoid valve "ON" and
"OFF” with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
e Solenoid valve

THROT CONT SOL/
Vv

Ignition switch: ON

Turn solenoid valve "ON" and
“OFF" with the CONSULT and
listen to operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
o Solenoid valve

Ignition switch: ON (Engine
stopped)

GLOW RLY e Turn the glow relay “ON" and Glow relay makes the operating o Harness and connector
“OFF" using CONSULT and listen | S°U"% e Glow relay
to operating sound.
e Engine: Return to the original
INJ TIMING trouble condition If trouble symptom disappears, see e Adjust initial injection timing

Retard the injection timing using
CONSULT.

CHECK ITEM.
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CONSULT (Cont'd)
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, DTC and 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
MONITOR cannot continue any longer after the malfunction detection.
2. “MANU TRIG” (Manual trigger):
e DTC and malfunction item will not be displayed automatically on CONSULT screen even though

a malfunction is detected by ECM. .
EC

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.

Inspect the circuit by gently shaking (or twisting) suspicious connectors, components and harness
in the “DTC CONFIRMATION PROCEDURE”. The moment a malfunction is found the DTC will be
displayed. (Refer to Gl section, “‘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 con-
dition.

[l sELECT MONITOR ITEM | [} SET RECORDINGCOND | | Iy SET RECORDING conD |

ECM INPUT SIGNALS (GRCTIN | vANU TRIG | | AuTO TRIG | EYESSTTRET
MAIN_SIGNALS HI SPEED LONG TIME HI SPEED LONG TIME

[ |

[ setecTion From Menu | | |
| | L |
l | | |
l | |

T |

TSN | SEN | SN ) S—

seTTina || 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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Sensors Injection

% pump

SEF858S

SEF233G

~
0 s o “
S+ .
—\-.
4
ST
N

SEF234G

Introduction

The engine has an ECM to control major systems such as fuel
injection control, fuel injection timing control, glow control
system, etc. The ECM accepts input signals from sensors and
instantly drives electronic fuel injection pump. 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, or other problems with the engine.

It is much more difficult to diagnose a problem that occurs
intermittently rather than continuously. Most intermittent prob-
lems are caused by poor electric connections or improper wir-
ing. 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
performed. Follow the “Work Flow’ on the next page.

Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A ‘‘Diagnos-
tic 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.
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Weather conditions,

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

Diagnostic Worksheet

There are many operating conditions that lead to the malfunc-
tion of engine components. A good grasp of such conditions can
make troubleshooting faster and more accurate.

In general, each customer feels differently about a problem. It
is important to fully understand the symptoms or conditions for
a customer complaint.

Utilize a diagnostic worksheet like the one shown below in

Symptoms order to organize all the information for troubleshooting.
SEF907L
WORKSHEET SAMPLE
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date

O Startability

0 Impossible to start J No combustion O Partial combustion
O Partial combustion when engine is warm

[J Partial combustion when engine is cool

[J Possible but hard to start [ Others [ ]
. [ No fast idle [J Unstable O High idle O Low idle
O Idling
Symptoms 0J Others [ 1
. . [0 Stumble O Surge [J Knock [J Lack of power
oD bilit
riveability O Others | ]
[0 At the time of start 0 While idling
[0 Engine stall [ While accelerating [J While decelerating

[0 Just after stopping [J While loading

Incident occurrence

O Just after delivery
O In the morning

O Recently

[J At night O In the daytime

Engine conditions

Frequency O All the time [J Under certain conditions [J Sometimes
Weather conditions O Not affected
Weather O Fine [J Raining [ Snowing [J Others [ ]
Temperature [J Hot O Warm O Cool O Cold J Humid °F
O Cold [J During warm-up O After warm-up

Engine speed 1 \ | .
0 2,000

L |
8,000 rpm

] |
4,000 6,000

Road conditions

O In town [ In suburbs [0 Highway [0 Off road (up/down)

Driving conditions

[J Not affected
O At starting

[0 While accelerating
[J While decelerating

[J While idling (] At racing
[J While cruising
[J While turning (RH/LH)

U | !

Vehicle speed [
50

]
60 MPH

Malfunction indicator lamp

[ Turned on [ Not turned on
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Work Flow

CHECK IN

Y

Listen to customer complaints. (Get symptoms.)

Y

Check, print out or write down, and erase Diagnostic Trouble Code (DTC).

Symptoms
collected.

A

No symptoms, except MIL
lights up, or Malfunction
Code exists at STEP |.

Normal Code
(at STEP 1)

customer described.

Verify the symptom by driving in the condition the

(at STEP 1I)

Malfunction Code

STEP I

Verify the DTC by performing the *“DTC CONFIRMATION PROCEDURE".

NG

Choose the appropriate action.

Malfunction Code (at STEP Il or IV)

Normal Code (at both STEP Il and V)
A 4

BASIC INSPECTION

SYMPTOM BASIS (at STEP | or Ill)

Y

Matrix Chart.

Perform inspections
according to Symptom

Y

TROUBLE DIAGNOSIS FOR DTC XX.

\ 4

REPAIR/REPLACE

STEP VI

*1: If the incident cannot be duplicated, refer to Gl section (‘‘Incident Simulation Tests”, ¢

FINAL CHECK

Confirm that the incident is completely fixed by performing BASIC INSPECTION

and DTC CONFIRMATION PROCEDURE

(or OVERALL FUNCTION CHECK).

Then, erase the unnecessary (already fixed) DTCs in ECM.

STEP ViI

OK

y

CHECK OUT

NOSIS FOR AN ELECTRICAL INCIDENT”).

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit. Refer to “TROUBLE
DIAGNOSIS FOR POWER SUPPLY”, EC-162.

EC-138
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Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred

using the "DIAGNOSTIC WORKSHEET" as shown on the next page.

STEP II

Before confirming the concern, check and write down (print out using CONSULT) the Diagnostic Trouble
Code (DTC), then erase the code. Refer to EC-125.
Study the relationship between the cause, specified by DTC, and the symptom described by the customer.

(The ““Symptom Matrix Chart” will be useful. Refer to EC-148.)

STEP Il

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

STEP IV

Try to detect the Diagnostic Trouble Code (DTC) 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 Gl section.

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 effec-

tive 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. Refer to EC-140. Then perform inspec-

tions according to the Symptom Matrix Chart. Refer to EC-148.

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

CONSULT. Refer to EC-151.

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 section (‘“‘Circuit Inspection’, “HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL

INCIDENT").
Repair or replace the malfunction parts.

STEP ViI

Once you have repaired the circuit or replaced a component, you need to run the engine in the same condi-

tions 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-125.)
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N\

SEF1421

Basic Inspection
Precaution:

Perform Basic Inspection without electrical or mechanical loads

applied;
o Headlamp switch is OFF,

e® Air conditioner switch is OFF,
o Rear defogger switch is OFF,
°

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

Daia link connector
for CONSULT
==

L,

SEF900P

BEFORE STARTING

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

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

e Harness connectors for improper con-
nections

o Vacuum hoses for splits, kinks, or
improper connections

o Wiring for improper connections,
pinches, or cuts

3. Using priming pump, bleed air from
fuel system. Refer to ‘‘Fuel Filter
Check” in MA section.

B] ‘

CONNECT CONSULT TO THE VEHICLE.
Connect “CONSULT" to the data link
connector for CONSULT and select
“ENGINE"' from the menu. Refer to
EC-130.

y

—— 1

DOES ENGINE START?

No

Yes

Y

Run engine for 10 minutes.

v

% MONITOR % NoFAlL []

CKPS'RPM (TDC)  725rpm

l RECORD |
SEF690S

CHECK IDLE SPEED.

Read engine idle speed in
“DATA MONITOR' mode with
CONSULT.

OR

Check idle speed using tachom-
eter tester.

®

725+ 25 rpm

'

(Go to ® on next page.)

EC-140

Turn ignition switch OFF,
wait 5 seconds and then
start engine. If engine
fails to start, check diag-
nostic trouble code
(DTC).




TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)
®

5 l

CHECK INJECTION TIMING. .OK= e Bleed air from fuel sys-
1. Set No. 1 piston at TDC on its com- tem.
pression stroke. e After this inspection,
TDC: Without painted mark unnecessary diagnostic
2. Remove injection tubes and air trouble code No. might
bleeder on the back of injection be displayed.
pump. Erase the stored mem-
3. Set dial gauge so its indicator points ory in ECM.
to somewhere between 1.0 and 2.0 Refer to "ON BOARD
mm (0.039 and 0.079 in) on the scale. DIAGNOSTIC SYSTEM
4. Turn crankshaft 1 turn clockwise and DESCRIPTION" (EC-
check that dial gauge indicates the 125) and "HOW TO
same value again. ERASE DTC" (EC-125).
5. Turn crankshaft counterclockwise
about 100 degrees, then turn crank- OK
shaft clockwise slowly, and set dial v
gauge indicator to 0 mm at the posi-
tion it stops. INSPECTION END
6. Turn crankshaft clockwise and set
g the pump timing mark to the mark on
TDC (Without painted mark) the crankshaft pulley.
Pump timing mark:
\ / Yellow painted mark
SEF655S 7. Read plunger lift.
Plunger lift:
0.38 +£0.03 mm (0.0150 + 0.0012 in)
at pump timing mark
e When repeating the checking, start
with step 5.
NG
v
Adjusting »| Goto
1. If plunger lift is not within the speci-

fied value, adjust by turning injection
pump.

o If indication is smaller than the speci-
fied value, turn pump body away from
engine.

o If indication is larger than the speci-
fied value, turn pump body towards
engine.

2. Tighten injection pump securing bolts
and nuts.

Nut:
[O): 13- 18 N'm
(1.3 - 1.8 kg-m, 9 - 13 ft-Ib)
Bolt:
@: 49 - 59 N'-m
(5.0 - 6.0 kg-m, 36 - 43 ft-Ib)

3. Remove dial gauge and install air
bleeder with new washer.

SEFe57S| | 4. Install injection tubes.

Flare nut:
[O): 22 - 25 N-m
(2.2 - 2.5 kg-m, 16 - 18 ft-Ib)

5. Bleed air from fuel system.

Refer to ‘“Water Draining, Fuel Filter

Check and Replacement” of “ENGINE

MAINTENANCE” in MA section.
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ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart

Diagnostic
trouble
code
No.

Detected items

(Screen terms for
CONSULT, “SELF-DIAG
RESULTS" mode)

Malfunction is detected when ...

11

Camshaft position sensor
(PUMP) circuit
[CAM POS SEN (PUMP)]

e An improper signal from the sensor is detected by the ECM during engine run-
_ ning.

13 Engine coolant tempera- |e An excessively high or low voltage from the sensor is detected by the ECM.
ture sensor circuit
(COOLANT TEMP SEN)

14 Vehicle speed sensor cir- | e The almost 0 km/h (0 MPH) signal from the sensor is detected by the ECM even
cuit when vehicle is being driven.
(VEHICLE SPEED SEN)

15 Control sleeve position e An excessively high or low voltage from the sensor is detected by the ECM.
sensor circuit e An improper voltage signal from the sensor is detected by the ECM during
(CONT SLEEV POS SEN) engine running.

17 Adjustment resistor circuit | @ An excessively high or low voltage from the resistor is detected by the ECM.
(ADJ RESISTOR)

18 Fuel injection feedback 2 |e The fuel injection feedback system (consists of the ECM, electric governor and

(F/INJ F/B 2)

control sleeve position sensor) does not operate properly.

Abbreviations for Quick Reference of “‘DTC CONFIRMATION PROCEDURE"

IGN: ON

: Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.

RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING
DRIVING

: Lifting up the vehicle, running engine and spinning wheels are required.
: Driving the vehicle in the specified pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"

IGN: ON
RUNNING :
LIFTING

DRIVING

: Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).

Running engine is required for the ECM to detect a malfunction (if one exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if

one exists).

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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Diagnostic Trouble Code (DTC) Chart (Cont’d)

—: Not applicable

DTC *1 *2
Confirmation Overall MIL Reference
Check. tems Procedure Function Ilumination | Page
(Possible Cause) Quick Ref. Check
o Harness or connectors
(The sensor circuit is open or shorted.) RUNNING — Lighting up EC-167
o Camshaft position sensor (PUMP)
e Harness or connectors
(The sensor circuit is open or shorted.) IGN: ON —_ Lighting up EC-171
e Engine coolant temperature sensor
o Harness or connectors
(The sensor circuit is open or shorted.) — LIFTING —_ EC-175
e Vehicle speed sensor
o Harness or connectors
(The sensor circuit is open or shorted.) RUNNING — Lighting up EC-178
e Control sleeve position sensor
e Harness or connectors
(The resistor circuit is open or shorted.) IGN: ON —_ — EC-183
o Adjustment resistor
e Main power supply circuit (ECM terminals (116), (G1iD)
and fuse
e Harness or connectors
(Electric governor and control sleeve position sensor cir- RUNNING N
— Lighting u EC-187
cuit) (DRIVING) ghting up
e Electronic fuel injection pump
e ECM

e Electric governor

*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.

*2: @ The "OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMA-

TION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the ‘NG’ result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.

e During an “NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed.
e This is Quick Reference of “OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.
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ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart (Cont’d)

Diagnostic
trouble
code
No.

Detected items

(Screen terms for
CONSULT, “SELF-DIAG
RESULTS'" mode)

Malfunction is detected when ...

21

Fuel injection timing feed-
back
(F/INJ TIMG F/B)

e The fuel injection timing feedback system (consists of the ECM, injection timing
control valve and needle lift sensor) does not operate properly.

22 Fuel injection feedback e The fuel injection feedback system (consists of the ECM, electric governor and
(F/INJ F/B) control sleeve position sensor) does not operate properly.
23 Accelerator switch (Fuel o The OFF (short) signal is sent to the ECM for a certain period of time even when
cut) circuit the accelerator pedal is not being depressed.
[ACCEL SW (F/C)]
25 Electric governor circuit o Electric governor circuit is shorted.
(ELECTRIC GOV)
27 ECM1 o ECM calculation function is malfunctioning.
(ECM1)
28 Cooling fan e Cooling fan does not operate properly. (Overheat)
(OVER HEAT) e Cooling system does not operate properly. (Overheat)
e Engine coolant was not added to the system using the proper filling method.
31 ECM2 o ECM calculation function is malfunctioning.
(ECM2)

Abbreviations for Quick Reference of 'DTC CONFIRMATION PROCEDURE"

IGN: ON

: Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.

RUNNING ; Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING

: Lifting up the vehicle, running engine and spinning wheels are required.

DRIVING : Driving the vehicle in the specified pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"

IGN: ON
RUNNING :
LIFTING

DRIVING

: Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).

Running engine is required for the ECM to detect a malfunction (if one exists).

one exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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Diagnostic Trouble Code (DTC) Chart (Cont’d)

—: Not applicable

Check ltems
(Possible Cause)

DTC
Confirmation
Procedure
Quick Ref.

1

Overall
Function
Check

*2

MIL
[llumination

Reference
Page

e Harness or connectors
(Injection timing control valve, Needle lift sensor and
Crankshaft position sensor (TDC) circuit]

e Injection timing control valve

o Needle lift sensor

e Crankshaft position sensor

RUNNING
(DRIVING)

EC-192

® Main power supply circuit (ECM terminals (16), (G1D))
and fuse.

e Harness or connectors
(Electric governor and control sleeve position sensor cir-
cuit)

e Electric governor

e Electronic fuel injection pump

e ECM

RUNNING
(DRIVING)

Lighting up

EC-187

e Harness or connectors
(The switch circuit is shorted.)
e Accelerator switch (F/C)

IGN: ON

Lighting up

EC-196

o Harness or connectors
(Electric governor circuit is shorted.)
e ECM

RUNNING
(DRIVING)

Lighting up

EC-187

e ECM

IGN: ON

Lighting up

EC-200

e Harness or connectors
(The cooling fan circuit is open or shorted.)
e Cooling fan
e Radiator hose
e Radiator
e Radiator cap
e Water pump
o Thermostat
e Fan belt
o Engine coolant temperature sensor
For more information, refer to *‘MAIN 12 CAUSES OF
OVERHEATING”. (EC-210)

IGN: ON
(RUNNING)

Lighting up

EC-202

e ECM

IGN: ON

Lighting up

EC-200

*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE"'.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.

*2: @ The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK'" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMA-

TION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.

o During an NG’ OVERALL FUNCTION CHECK, the DTC might not be confirmed.
e This is Quick Reference of “OVERALL FUNCTION CHECK"'.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.

EC-145
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ENGINE RELATED ITEMS

Diagnostic Trouble Code (DTC) Chart (Cont’d)

Detected items

Diagnostic
trouble (Screen terms for Malfunction is detected when ...
csg_e CONSULT, “SELF-DIAG
RESULTS" mode)
34 Needle lift sensor circuit | e An improper signal from the sensor is detected by the ECM during engine run-

(NEEDLE LIFT SEN)

ning.

36 Fuel cut solenoid valve 1 | e Fuel cut solenoid valve circuit is shorted.
(FUEL CUT S/V 1) e Fuel cut solenoid valve does not operate properly.
37 Fuel cut solenoid valve e Fuel cut solenoid valve circuit is shorted.
short
(FCV SHORT)
38 Fuel cut solenoid valve 2 | e Fuel cut solenoid valve circuit is broken.
(FUEL CUT S/V 2) e Fuel cut solenoid valve does not operate properly.
42 Fuel temperature sensor | e An excessively high or low voltage from the sensor is detected by the ECM.
circuit
(FUEL TEMP SENSOR)
43 Accelerator position sen- | @ An excessively high or low voltage from the sensor is detected by the ECM.
sor circuit
(ACCEL POS SENSOR)
47 Crankshaft position sen- e An improper signal from the sensor is detected by the ECM during engine run-
sor (TDC) ning and cranking.
[CRANK POS SEN (TDC)]
48 Governor cut circuit o Accelerator switch is shorted.
(GOV CUT CIRCUIT) e Camshaft position sensor (PUMP) or ECM does not operate properly.
55 No failure No malfunction is detected by the ECM.

(NO SELF DIAGNOSTIC
FAILURE INDICATED)

Abbreviations for Quick Reference of ‘DTC CONFIRMATION PROCEDURE"

IGN: ON

: Turning the ignition switch ON is required for checking the function of the sensor, switch, solenoid and circuit.

RUNNING : Running engine is required for checking the function of the sensor, switch, solenoid and circuit.

LIFTING

: Lifting up the vehicle, running engine and spinning wheels are required.

DRIVING : Driving the vehicle in the specified pattern is required.

Abbreviations for Quick Reference of “OVERALL FUNCTION CHECK"

IGN: ON
RUNNING :
LIFTING

DRIVING

: Turning the ignition switch ON is required for the ECM to detect a malfunction (if one exists).

Running engine is required for the ECM to detect a malfunction (if one exists).

one exists).

: Lifting up the vehicle, running engine and spinning wheels are required for the ECM to detect a malfunction (if

: Driving the vehicle in the specified pattern is required for the ECM to detect a malfunction (if one exists).
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Diagnostic Trouble Code (DTC) Chart (Cont’d)

—: Not applicable

DTC “1 *2
Confirmation Overall Func-

Check' Items Procedure tion Check
(Possible Cause) Quick Ref.

MIL
Illumination

Reference
Page

@ Harness or connectors
(The sensor circuit is open or shorted.) RUNNING —
o Needle lift sensor

EC-212

e Harness or connectors
(The solenoid valve circuit is open or shorted.) RUNNING —_
e Fuel cut solenoid valve

Lighting up

EC-215

@ Main power supply circuit (ECM terminals (16), (G1D)
and fuse. RUNNING —

Lighting up

EC-215

© Main power supply circuit (ECM terminals (316), (317))
and fuse. RUNNING —
e ECM

Lighting up

EC-215

e Harness or connectors
(The sensor circuit is open or shorted.) IGN: ON —
e Fuel temperature sensor

EC-219

o Harness or connectors

(The sensor circuit is open or shorted.)
® Accelerator position sensor IGN: ON —
e Accelerator position switch
e Accelerator switch (F/C)

Lighting up

EC-223

o Harness or connectors
(The sensor circuit is open or shorted.) RUNNING —
o Crankshaft position sensor (TDC)

Lighting up

EC-227

e Harness or connectors
[Accelerator switch and camshaft position sensor (PUMP)
circuit]

e Accelerator switch (F/C)

e Camshaft position sensor (PUMP)

e ECM

RUNNING —

Lighting up

EC-231

o No failure

*1. @ This is Quick Reference of “"DTC CONFIRMATION PROCEDURE"'.
Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.

*2: @ The “OVERALL FUNCTION CHECK" is a simplified and effective way to inspect a component or circuit.

In some cases, the “OVERALL FUNCTION CHECK' is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIRMA-

TION PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG"' result of the OVERALL FUNCTION CHECK can be

considered to mean the same as a DTC detection.
e During an “NG" OVERALL FUNCTION CHECK, the DTC might not be confirmed.
e This is Quick Reference of “OVERALL FUNCTION CHECK"'.

Details are described in each TROUBLE DIAGNOSIS FOR DTC XX.
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Symptom Matrix Chart
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*1: Insufficient or excess amount. Governor malfunction may be the cause.
*2: Depends on open-valve pressure and spray pattern.

*3: Caused mainly by insufficient compression pressure.

*4: Symptom varies depending on off-position of air duct, etc.
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TROUBLE DIAGNOSIS — General Description
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Symptom Matrix Chart (Cont’d)

TROUBLE DIAGNOSIS — General Description
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor
Mode

o 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.

MONITOR ITEM

CONDITION

SPECIFICATION

CKPS-RPM (TDC)

CKPS-RPM (REF)

CKPS-RPM-PUMP

Tachometer: Connect

e Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SULT value.

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

VHCL SPEED SE

Turn drive wheels and compare speedometer indication with the CONSULT

value

Almost the same speed as
the CONSULT value

FUEL TEMP SEN

Engine: After warming up

More than 40°C (104 °F)

iti itch: Accelerator pedal: released 0.40 - 0.60V
ACCEL POS SEN ° lgnltl.on switch: ON
(Engine stopped) Accelerator pedal: depressed Approx. 4.0V
iti itch: Accelerator pedal: depressed ON
FULL ACCEL SW [ Ignm.on switch: ON
(Engine stopped) Except above OFF
iti iteh: Accelerator pedal: released CLOSE
ACCEL SW (FC) . Igmtlion switch: ON
(Engine stopped) Accelerator pedal: slightly open OPEN
it iteh: Accelerator pedal: released ON
OFF ACCEL SW ° Ignm.on switch: ON
(Engine stopped) Accelerator pedal: slightly open OFF
C/SLEEV POS/S o Engine: After warming up 1.0 - 3.5V
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
Shift lever: Neutral ON
P/N POSI SW e Ignition switch: ON
Except above OFF
START SIGNAL @ Ignition switch: ON — START — ON OFF — ON — OFF
Air conditioner switch: ""OFF" OFF
e Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch: "“ON" ON
(Compressor operates.)
IGN SW e Ignition switch: ON — OFF ON — OFF
o Engine: After warming up Idle 9.5 to ~12.0°
® Air conditioner switch: “OFF" ' '
ACT INJ TIMG e Shift lever: "N .
o No-load 2,000 rpm -10.0 to ~15.5
INJ TIMG C/V e Engine: After warming up, idle the engine. Approx. 50%
Idle OFF
DECELER F/CUT | e Engine: After warming up When accelerator pedal is released
quickly with engine speed at 3,000 ON
rpm or more.
FUEL CUT S/V e Ignition switch: ON — OFF ON — OFF
AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON
GLOW RLY o Refer to EC-xx.
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor

Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION

e When cooling fan is stopped. OFF
COOLING FAN e When cooling fan operates at low speed. LOW

o When cooling fan operates at high speed. HI

o Engine: After warming up idle ON
EGRC SOLNV A ° Alr‘condltlonerﬂswrtch: OFF

e Shift lever: “N

o No-load 2,800 rpm OFF

o Engine: After warming up Idle ON
EGRC SOLNV B ° Atr.condmo'r}et:‘swnch: OFF

e Shift lever: “N

e No-load 2,800 rpm OFF

o Engine: After warming up Idle ON
THROT RLY ° All’v COndlflO?el:’SWItCh: OFF

e Shift lever: “N . . _

e No-load Racing engine from idle to 2,500 rom | OFF
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

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

ACCEL POS SEN, C/SLEEV POS/S, ACT INJ TIMG

Below is the data for “ACCEL POS SEN”, “'C/SLEEV POS/S” and “ACT INJ TIMG” when revving engine
quickly up to 3,000 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

28 b
o
o O
3
© _|
(3]
> * “ACCEL POS SEN" should increase
Z =2 o© - : )
W 5 o — while depressing the accelerator
:2 x ' ' pedal and should decrease while
o] releasing it.
o o |
d -
Q8 e e
2 © ©
- A
88 b
o <
o o
T T,
] * “C/SLEEV POS/S" should increase
when depressing the accelerator
v>-. Q pedal and should decrease when
g ] S et i ‘-— the pedal is released.
&
5"
w st
3 o
5 © ©
\ A
D v N —
e P 0
o %
o O
TF
° T -
l « “ACT INJ TIMG” should increase
O] gl* when depressing the accelerator
E pedal and should decrease when
- <« the pedal is released.
z @
'._
Q ©
<32 $
- A
SEF663S
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TROUBLE DIAGNOSIS — General Description

Under heater unit

[/O\@ Foot duct
Clip%F :\ /\@

r/ﬁﬂ‘m
Instrument

lower cover

4

ECM D B Floor duct
8 No. 1 SEF664S

ECM harness protector

AEC913

—

/ BT \L_X_
Thin wire Tester probe

SEF3671

ECM harness protector

i

SEF665S

ECM Terminals and Reference Value

PREPARATION

1. ECM is located beneath heater unit. For this inspection:
e Remove foot duct and floor duct No. 1.
o Remove instrument lower cover.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connector con-
nected. Extend tester probe as shown to perform tests eas-
ily.

e Open harness securing clip to make testing easier.
o Use extreme care not to touch 2 pins at one time.
e Data is for comparison and may not be exact.

Be sure ECM unit is properly grounded before checking.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)
ECM HARNESS CONNECTOR TERMINAL LAYOUT

101/102}103

104}105}106]

107108109

110{111112

113[114115

116[117(118

o

fola1| [s3[54]55 |56

3| 44]45}46/57]58]59160]

|a7]agle2l63l64]65]

3]2]

[51]52 |e6l67]68]69]

SEF064P

ECM INSPECTION TABLE
Specification data are reference values and are measured between each terminal and 43 (ECCS ground).

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Pulse
COLOR .
NO. Signal)
IEngine is running.l (Warm-up condition)
Approximately 0.4V
] L Throttle control solenoid Idle speed
valve Engine is running.l (Warm-up condition) BATTERY VOLTAGE
Racing engine from idle to 2,500 rpm (11 -14v)
[Engine is running.[
Ilgnition switch “OFF”I 0-1v
For a few seconds after turning ignition
4 W/G ECCS relay (Self-shutoff) switch "OFF”
ugnition switch “OFF”]
BATTERY VOLTAGE
A few seconds passed after turning ignition | (11 . 14v)
switch ""OFF”
Approximately 0.9 - 1.3V
Mr— "
_ , , . 10
[Engme is runnmg.l (Warm-up condition) 5
Idle speed 0
SEF550S
5 L/OR Tachometer
Approximately 0.9 - 1.3V
|Engine is running.| (Warm-up condition)
Engine speed is 2,000 rpm
SEF551S
0.6 - 5V
10 OR/B Fuel temperature sensor | |[Engine is running.| Output voltage varies
with fuel temperature.
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and Pulse
NO. Signal)
IEngine is running‘]
BATTERY VOLTAGE
) ) Cooling fan is not operating. (11 - 14V)
13 LG Cooling fan relay (High Cooling fan is operating at low speed.
speed)
|Engine is running.]
Approximately 0.5V
Cooling fan is operating at high speed.
[Engine is running | BATTERY VOLTAGE
1 LG/R Cooling fan relay (Low Cooling fan is not operating. (11 -14v)
speed) Engine is running.l
Approximately 0.4V
Cooling fan is operating.
‘Engine is running.l
Both A/C switch and blower switch are Approximately 0.4V
15 G Air conditioner relay “ON".
IEngine is running;l BATTERY VOLTAGE
A/C switch is “OFF"". (11-14V)
[Ignition switch “ON"]
I__ Approximately 1.4V
Glow lamp is “ON".
16 OR Glow lamp
[Ignltlon switch “ON”I BATTERY VOLTAGE
Glow lamp is “OFF". (11 -14V)
[Ignition switch “ON”I Approximately 1.4V
18 OR/L :\:::;uncnon indicator [Engine is running.[ BATTERY VOLTAGE
Idle speed (11 -14v)
0.6 - 5.0V
19 G/B Engine coolant tempera- Enaine s runmin Output voltage varies
ture sensor l 9 g.| with engine coolant tem-
perature.
llgnition switch “"ON"’ Approximately 0V
20 B/Y Start signal BATTERY VOLTAGE
Fgmtlon switch “START | (1 - 14v)
[Engine is running.]
Both air conditioner switch and blower Approximately OV
21 R/L Air conditioner switch switch are “ON" (Compressor operates).
[Engine is running | BATTERY VOLTAGE
Air conditioner switch is “OFF”". (11 - 14v)
[Ignition switch “ON"’
L_ Approximately OV
Gear position is "Neutral’.
22 G/OR Neutral position switch

llgnition switch “ON"’

Except the above gear position

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

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and Pulse
NO. Signal)
[|gnition switch “ON"]
0.4 -0.5V
2 s Accelerator position Accelerator pedal released
sensor llgnition switch “ON"
Approximately 4.0V
Accelerator pedal fully depressed
0 - Approximately 4.2V
Enaine - (V)
ngine is running. 4
26 PU/R Vehicle speed sensor Lift up the vehicle. 21
In 1st gear position or
Vehicle speed is 40 km/h.
SEF552S
P _ Engine is running.| (Warm-up condition)
28 B/W Camshaft position sen l I Approximately OV
33 sor (PUMP) ground Idle speed
[ignition switch "ON" BATTERY VOLTAGE
Accelerator pedal released (11 -14v)
29 PU Accelerator switch (F/C)
Ilgnition switch *'ON"
Approximately 0V
Accelerator pedal depressed
||gnition switch “'ON"’ BATTERY VOLTAGE
i Accelerator pedal released (11-14v)
31 Ly Accelerator position P
switch (ldle) llgnition switch “ON"’
Approximately 0V
Accelerator pedal depressed
|Ignition switch “ON”’
Approximately 0V
- v Accelerator position Accelerator pedal released

switch (Full)

|Ignition switch “ON"

Accelerator pedal fully depressed

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

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Puise
COLOR !

NO. Signal)
Approximately 0.06 -
0.07v

M
|Engine is running.] (Warm-up condition) [ R R R R R
ldle speed 0
SEF553S

34 W Needle lift sensor
Approximately 0.07 -
0.08v

M
[Engine is running.| (Warm-up condition) 11 ] BT A
5 PO I AN
Engine speed is 2,000 rpm o1
R
SEF554S
Ugnition switch “OFF” ov
38 BR Ignition switch BATTERY VOLTAGE
— Toh "ON"
“gnmon switch ] (1 - 14V)
[ | Engine ground
Engine is running. Probe this t inal with

39 B ECCS ground (Probe this terminal wit

43 Idle speed e tester_ probe when
measuring.)
Approximately OV

(V) Dol
[Engine is running.] (Warm-up condition) 12
ldle speed 0
40 W Crankshaft position sen- SEF555S
44 sor (TDC)

|Engine is running.l {Warm-up condition)

Engine speed is 2,000 rpm

Approximately 0V

v e
10 B R R R
Blogi o it efooig e
0

SEF556S
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Pulse
COLOR .
NO. Signal)
Approximately 0V
Mr
4l
lEngine is runninﬂ (Warm-up condition) ol i
|— Idle speed 0 : : ;
41 L Camshaft position sen- SEF557S
45 sor (PUMP) Approximately OV EC
(V) ol
[Engine is running.] (Warm-up condition) :
Engine speed is 2,000 rpm oy
SEF558S
42 G/R {Engine is running.] Approximately 0V
Data link connector for -
64 GBI ooNSULT L \die speed (CONSULT is connected and Approximately OV
65 | GYLL turned on) Approximately 4 - 9V
Approximately 0.6 - 4.6V
Volt i ith
46 | PB | Adjustment resistor [Tgnition switch "ON” (Voltage varies wi
numbers of adjustment
resistors.)
47 Crankshaft position sen- IEngine is running.l (Warm-up condition) .
OR Approximately OV
52 sor (TDC) ground idle speed
Accelerat iti
48 Y/R ceelaralor position |Ignition switch OI\LI Approximately 5V
sensor power supply
|Engine is running.| (Warm-up condition)
50 B/W Sensors’ ground Approximately 0V
Idle speed
. Engine is running.| (Warm-up condition)
|
51 BR Accelerator position L I Approximately OV
sensor ground Idle speed
Approximately 2.6V
Mr—
Enaine | - 10} -
53 R Control sleeve position Lnglne IS running. 5. L
57 sensor power supply Idle speed 0 e
SEF559S
BATTERY VOLTAGE
2? R Power supply for ECM Ignition switch ""ON"’ (11 - 14V)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL ITEM CONDITION (DC Voltage and Pulse
COLOR )
NO. Signal)
Approximately 2.6V
M
Eraine . 1] R P
62 w Control sleeve position |Engine is running. 5[..
66 sensor ground Idle speed o [
. 0.2ms D
SEF560S
Approximately 2.6V
M
. Engine is runnin ] 10 et
8 |5 Control sleeve position | [EN9 9 5[5
67 sensor Idle speed of -
SEF561S
BATTERY VOLT
70 wiL Power supply (Back-up) llgnition switch “OFF"I (41 - 14V) OLTAGE
Engine is running. R
1ot OR/L Electric governor | | BATTE4 Y VOLTAGE
107 Idle speed (11 -14V)
Approximately 8.6 - 8.8V
M)
|Engine is running.| 123 R
Idle speed 0 ’
102 SEF562S
BR/R Electric governor ground
108 Approximately 7.8 - 9.8V
M —
e - 20 - e
lEngme is running. 1okr
Engine speed is 2,000 rpm o e
SEF563S
Engine is running.l (Warm-up condition)
I_ Approximately 0.4V
Idle speed
103 GY EGRC-solenoid valve A

Engine is runnirEI (Warm-up condition)

Engine speed is 2,800 rpm

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

ECM Terminals and Reference Value (Cont’d)

TER- WIRE DATA
MINAL COLOR ITEM CONDITION (DC Voltage and Pulse
NO. Signal)
BATTERY VOLTAGE
(11 - 14v)
Mr—
[Engine is running.] (Warm-up condition) a0 : Lo
Idle speed ol- ) i
SRR
104 SB Injection timing control el EC
110 valve
Approximately 9 - 14V
M=
IEngine is running.l (Warm-up condition) ;g R
Engine speed is 2,000 rpm of:
SEF565S
106 [Engine is running |
112 B/Y ECCS ground Approximately 0V
118 Idle speed
|Engine is running.| (Warm-up condition)
Approximately 0.4V
Idle speed
109 P EGRC-solenoid valve B
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,800 rpm (11-14v)
111 W/R Glow relay Refer to "'Glow Control System’'.
|Ignition switch “OFF”I Approximately OV
1
112 P/W Fuel cut solenoid valve _ N BATTERY VOLTAGE
,Ignmon switch ""ON | (11 - 14V)
116 BATTERY VOLTAGE
Igniti i “ON"
117 B/P Power supply for ECM l gnition switch “'ON l (11 - 14V)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

EC-MAIN-01
IGNITION SWITCH 7]
ON or START
i
Refer t

7.5A g 15A 10A EEggK EIB_-SOWEg.

E Cla [t
4 ¥ ()
W/L W/B
. ! .

W/L W/L W/B W/B
---------- a
b:l & W/L W/B W/B

L <{O>: LHD models
’ ' W/L W/L W/B {®>: RHD models
W/L f_.hl "_5—“ |f’:fl' mmm : Detectable line
W/L . 6[| 6U ECCS for DTC
WAl 71 ; 0 Q === : Non-detectable
ll l| |' line for DTC
W/G R B/LP
JUNCTION =
e T 1
CONNECTORS) HE} R
1y : <o T3] JOINT
CONNECTOR
W/L W/6 R R B/P B/ BR
Zoll 1 el B  [mel [ [E8l
BATT SSOFF VB VB REV REV IGSW [ oy
(ECCS
CONTROL
MODULE)
=E Refer to last page
57 1[2]c[3| M7 ATATA[AT4[2[41[1]1] ¢8D (Foldout page) .
3[6] BR 4]5[6]7[8] W 2[2[2[3[3[3[3[4[4[4F BR
™2 €D
(1)
| pn—— |
101{102]103| [104]105{106 112]3] [4] 2021[2223 38|3g| l40l41] [63[64]55| (56| D
07]108]10g] [110f11t]11e| [S18171BI] o] | | (O || 124120i26127128) 7] 43] [44145146]67I5815960] gy W
ot [rioi] e EIENENERES 47148]62l636465 'y <
EREUEIE slx7 0150 il [peloiaba =

HEC240
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit (Cont’d)

EC-MAIN-02
ECM
(ECCS
VoDULE)
GND  GND GND GND GND
-C___ -C -E —E —E
[ EE] I EE] |08l (412 [[L1g]
B B B/Y B/Y B/Y
B B
[Eul rr_l[:“ JOINT ® ®
C?BINECTOFI
B
@) O
<%:>
B & B B/Y B/Y {O: LHD models
M8 76 L. (MB) {B>: RHD models
N I NG
2 & s
B B B/Y B/Y mmm : Detectable line
(F:D for DTC
=== : Non-detectable
O O line for DTC
B B/Y
- A e
B B/Y
B B B B/Y
._ —‘
L L
@»
Refer to last page
(Foldout page) .
[A[1[A[A[4[4]1]1]1] MBS [1]2][3] M7 1[2[3]| €39
2[2[2[3[3[3[3]4]4[4ap BR [4]5]6]7[8] W 4]5]6] GY (CRGEUTY
101{102[103] (104]105{106 112]3] (4] 20@1[2223 _ (38[30] [4041] [63/54]55] (o)
to7]108]os] [t1ofni]ize] (BI61718191 Mol [| O || 24I2126027128] [35143] [44i45l46l67158159060)] (5 T
{1815 Lot 71e| et 19| ESENEIEREE [ ey oy WV PEICRGE D W H.S.
15] T16[17]1} 34[35[36[37 51]52] [6el67]es]ed)

HEC241
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

CONNECT

[ e M comscru . &>

@ O

SEF065P

Main Power Supply and Ground Circuit (Cont’d)

INSPECTION START

Start engine.
Is engine running?

No

-~
CHECK POWER SUP-

“"EAE ®

{{  EcM o] CONNECTOR]f
70

D ©
“SEF056R
CONNECT
A€
il Ecm o] cCONNECTOR]|

56+61+116+ 117
————

1

®

0]

Yes

8] y

Y

PLY-l.

1. Turn ignition switch
“ON".

2. Check voltage between
ECM terminal and
ground with CONSULT
or tester.

Voltage: Battery volt-

age

If NG, check the follow-

ing.

o 10A fuse

e Harness for open or
short between ECM
and ignition switch

If NG, repair harness or

connectors.
lOK

Go to [§} ““CHECK
GROUND CIRCUIT" on
next page.

CHECK POWER SUPPLY-IL.

1. Stop engine.

2. Check voltage between ECM terminal
@ and ground with CONSULT or
tester.

Voltage: Battery voltage

NG

E . DISCONNECT ~ . olscoNNEc

T Ecm 10| connecToR] A el
56 « 61 116 « 117 1

| &

SEF567S

OK

‘

\4

Check the following.

e Harness connectors
(€D}

® 7.5A fuse

o Harness for open or
short between ECM
and battery

If NG, repair harness or

connectors.

CHECK POWER SUPPLY-IlI.

1. Turn ignition switch “ON"" and then
"OFF"".

2. Check voltage between ECM terminals

6, 6, (o), and ground with
CONSULT or tester.

Voltage:

After turning ignition switch “OFF”,
battery voltage will exist for a few
seconds, then drop to approximately
ov.

OK

¥

Go to [l “CHECK

NG
Case-2

GROUND CIRCUIT" on
next page.

v

Case-1: Battery voltage
does not exist.

Case-2: Battery voltage
exists for more than
a few seconds.

Go to “CHECK ECCS

Case-1

EC-164

RELAY” on next page.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

\W SEF568S
€

o—— 1 2]

5]7]

36

t'

& GN—J __I
i SEF569S

I Ecm  |o|CONNECTOR]|

2
7
4 6

[Q]

B

SEF030S

SEC202B

Main Power Supply and Ground Circuit (Cont’d)
®

CHECK ECCS RELAY.

1. Apply 12V direct current between
relay terminals () and @.

2. Check continuity between relay ter-
minals ® and ®, @ and (®.
12V (D - Q) applied:

Continuity exists.
No voltage applied:

Y

No continuity
¢0K

EC-165

B l
CHECK HARNESS CONTINUITY NG | Check the following.
BETWEEN ECCS RELAY AND ECM | e Joint connector-10
1. Disconnect ECM harness connector. o Harness for open or
2. Disconnect ECCS relay harness con- short between relay
nector. and ECM
3. Check harness continuity between If NG, repair harness or
ECM terminals 66, € and relay ter- connectors.
minal (@, and ECM terminals (316),
and relay terminal & .
Continuity should exist.
If OK, check harness for short.
OK
y
CHECK VOLTAGE BETWEEN ECCS NG | Check the following.
RELAY AND GROUND. | @ Harness connectors
Check voltage between relay terminals D,
@, @, ® and ground with CONSULT e Harness connectors
or tester. W7),
Voltage: Battery voltage e 15A fuse
oK e Harness for open or
short between ECCS
relay and battery
If NG, repair harness or
connectors.
Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
Check harness continuity between ECM "| nectors.
terminal (@ and relay terminal @ .
Continuity should exist.
If OK, check harness for short.
OK
Y
NG

Replace ECCS relay.




TROUBLE DIAGNOSIS FOR POWER SUPPLY

DISCONNECT
W

HS.

ECM O] CONNECTOR
39, 43, 106, 112, 118
[ S—)

[Ql

@&

g

SEF570S

Main Power Supply and Ground Circuit (Cont’d)

CHECK GROUND CIRCUIT.
1. Turn ignition switch “OFF"".
2. Disconnect ECM harness connector.
3. Check harness continuity between
ECM terminais @, @, Go®), (10,
and engine ground.
Continuity should exist.
If OK, check harness for short.

NG

_| Check the following.

OK

\4

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector.

y

INSPECTION END

EC-166

e Harness connectors
),

® Harness connectors
7,

o Harness connectors
@,

e Joint connector-10

e Harness for open or
short between ECM
and ground

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PUMP)

The camshaft position sensor (PUMP) is located on the fuel
injection pump.

The sensor consists of a permanent magnet, core and coil.
When engine is running, gap between sensor and drive shaft
rotating plate will periodically change. Permeability near the

Camshaﬂ sensor also changes.
position Due to the permeability change, the magnetic flux near the core
?:8?\%) is changed. Therefore, the voltage signal generated in the coil
is changed.
SEF8%6S|  The ECM receives the voltage signal (4 pulses/2 engine revo-
lutions).
These signals are used for tachometer indication.
Diagnostic
. Check Items

TrOUbI\IJ?) Code Malfunction is detected when .... (Possible cause)
1 e An improper signal from the sensor is detected by | e Harness or connectors

ECM during engine running.

(The camshaft position sensor (PUMP) circuit is
open or shorted.)
e Camshaft position sensor (PUMP)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

!
2)

Turn ignition switch ‘“ON” and select “DATA
MONITOR” mode with CONSULT.
Start engine and run it for at least 2 seconds at idle
speed.

OR

® "
2)

3)

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

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

Perform Diagnostic Test Mode Il (Self-diagnostic
resuits).

EC-167



TROUBLE DIAGNOSIS FOR DTC 11

Camshatft Position Sensor (CMPS) (PUMP)

(Cont'd)
EC-CMPS-01
ECM
(ECCS
CONTROL
MODULE)
NP NP NP- NP- (VE:) .
mmm : Detectable 1
L L‘ B/w* B/w' == : Non-detectable
‘ I ; I JOINT line for DTC
I_‘ ._I CONNECTOR-10

- - -

( ,——_—E ﬂ B

|
.
L B/W B
I"LI l
EE:JE o l’%]‘l

B/W

-—— -

J__J*

I‘ TTTTR
| |
| p—— N
I O

L B/W B
] & &
Tel Te

f—\———/—-\
I Vo “
I [ ]
1 o 1
(LY

L
et al B B B
[3] [2)l I[1] cAMSHAFT R ]
POSITION ®
SENSOR )1
(PUMP) = =
(ZB)
23]\ & [H[L[e[a[a]2]1]1]1]1] ®8D [1]2[C0[3]U7® [1]2][3| €239 | Refer to last page
678/ B d2l2[2[3(313]3al4[4h BR [4]5l6]7[8] W [4]B]6] GY (Foldout page)
Vi ,
2[3) Gy
1
101/102{103] {104105{106 1{2]3] |4] 20je{e2ie3 38[39| l4ol41] [B3/5455| |56
to7jtos]10g] [to]iat]iee] (S1EL7181S] ol (| (O || S24i0i26127128) 757 43] U445146157158169I60] |54 )
[11]12[13]14] [29130[31]32[33] 47]48l62l6364l68 W | S
113f114]115] [16[147[118) 1357 TaeTipag] [49] x990 BifsaT [eelerloales]

HEC242
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TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PUMP)
(Cont’d)

EC-CMPS-02

ECM
(ECCS
CONTROL
MODULE)

NP NP NP- NP-
5

mmm : Detectable line
for DTC

: Non-detectable
wf BAW line for DTC

I JOINT
CONNECTOR-10
]
il; ’Pl...llllllllll{EZ: :Zjb B

[~ - = - ]

q »

oo
Be

q e

L B/W B

Ll:g]-}" = L@—' 7))

L B/W B

(< o

I F----11

| |

I ----4

l j O

L | B/W 4 I ! BI Bl

rl'%'l_] rl%l_l [11l CAMSHAFT | -I
POSITION () l
SENSOR L
(PUMP) e : !
()

Refer to last page

2[3[4\ €0 1[A[1[A[11[1]1]1]1] 8D 1[2]3| €30 (Foldout page) .
6l718 2[2[2[3[3[3[3]4]4][4F BR 2 4]5[6] GY
) B @2]3 ey @ @D
101[102[103] |104]105/106 1[2]3] (4] 20[21]22}23 38[39] [40[41] [63b455| [e6]
107]108]10g] [t1oft1i]1ze] (BIEI7IBIS] o] [| O || J24l2Sle6l27i28] 351 43] [44l4Bl4cl7io8lo0le0) w
[ 14115 [Le]L7]118] i 19} EIENENEAES Iy oy WU GRS W H.S
[15] [26[17]18 34[35]36[37 B1[53] [66]67[68[69)

HEC243
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TROUBLE DIAGNOSIS FOR DTC 11

¥4L\\

- Camshaft posmon
‘sensor (PUMP)
harness connector

SEF583S

Camshaft Position Sensor (CMPS) (PUMP)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

,

. DISCONNECT I . DISCONNECT

CONNECTOR"
41,45

[Q]

SEF571S

|0| CONNECTOR||

28 + 33
—

IESY

[Q]

E DISCONNECT “ . DISCONNECT

@FE

SEF572S

Engine ground )

SEF605S

/\
&

SEF852S

CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.

1. Turn ignition switch "OFF’". "| @ Harness connectors

2. Disconnect camshaft position sensor ),

(PUMP) harness connector and ECM e Harness connectors
harness connector. &,

3. Check harness continuity between e Harness for open or
terminal (3 and ECM terminals @, short between camshaft
@ . position sensor (PUMP)
Continuity should exist. and ECM
If OK, check harness for short. If NG, repair harness or

OK connectors.
B '

CHECK GROUND CIRCUIT-I. NG | Check the following.

1. Turn ignition switch “OFF"". "| @ Harness connectors

2. Check harness continuity between €D}
terminal (2) and ECM terminals &9, ® Harness connectors
®. @,

Continuity should exist. @ Harness for open or
If OK, check harness for short. short between camshaft
OK position sensor (PUMP)
and ECM
If NG, repair harness or
connectors.
\

CHECK GROUND CIRCUIT-II. NG | Check the following.

1. Loosen and retighten engine ground | @ Harness connectors
screws. m®, E2), (&),

2. Check harness continuity between e Joint connector-10
terminal (1) and engine ground. o Harness for open or
Continuity should exist. short between camshaft
If OK, check harness for short. position sensor (PUMP)

OK and engine ground
If NG, repair harness or
connectors.
A
NG

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

on next page.
lOK

®

EC-170

Y

Replace camshaft posi-
tion sensor (PUMP).




TROUBLE DIAGNOSIS FOR DTC 11

Camshaft Position Sensor (CMPS) (PUMP)
(Cont’d) ®

l

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

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector
and retest.

\4

INSPECTION END

®

v

SEF573S

\d
321

SEF574S

COMPONENT INSPECTION
Camshaft position sensor (PUMP)

1.

2.
3.
4

Disconnect camshaft position sensor (PUMP) harness con-
nector.

Loosen the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance between terminals @ and @ .
Resistance:
Approximately 1,600Q [at 25°C (77°F)]
If NG, replace camshaft position sensor (PUMP).
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

Terminal
Sensor The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage sig-
nal from the ECM. The modified signal returns to the ECM as
1\ the engine coolant temperature.input. The sensor uses a ther-
mistor which is sensitive to the change in temperature. The
electrical resistance of the thermistor decreases as tempera-
/ O ~— ture increases.
Gasket
SEF594K
20 < Reference data>
9r Engi lant t -
§_ ngine c:(:::: emper Voltage Resistance
ar Acceptable \" (kQ)
g P o (o V)
s 2 C (°F)
8 19t ~10 (14) 4.4 70-11.4
$ o4l 20 (68) 35 21-29
021 50 (122) 23 0.68 - 1.00
(R I L P A
20 020 40 60 80 100 .
20 Sy B0 oo ) 219 90 (194) 1.0 0.236 - 0.260
Temperature °C (°F) SEFO12P
Diagnostic
k It
Trouble Code Malfunction is detected when ... Che.c ems
(Possible Cause)
No.
13 e An excessively high or low voltage from the sensor | @ Harness or connectors

is entered to ECM.

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

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON”’.
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
@ 1) Turn ignition switch "ON’’ and wait at least 5 seconds.
2) Turn ignition switch “OFF’’, wait at least 5 seconds
and then turn ““ON"’.
3) Perform diagnostic test mode Il (Self-diagnostic
results).
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TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
ENGINE COOLANT
) [T
Y
2 L
G/B B/w
If I; {C>: LHD models
{B>: RHD models EC
G/B B/W
Fi‘l l_i_l _— ?eteg%gble line
- - or
G/B = = : Non-detectable
line for DTC
G/B G/B
@ D
-
G/B G/B B/W B/W
G/B B/w
19 50
™ GND ECM
—A (ECCS
CONTROL
MODULE)
1]2]3] €239 /1]2]3 4\- Refer to last page
&é} GY 4]5|6] GY \&l6[7[8/ 6Y (Foldout page) .
&
101{402{403| {104]105{106 20]24]22]23, 38(39]| [40}41] [53[64|55 E
107[108[10g] [t10ft11}112 EJEEEE@ Ve EE.EEEEE@@I@@@@@@ 1]
113[114[115] [116[117[118 4350 70] W H.S
34]35(36(37 61]52]  |66]67(68]69)

HEC244
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TROUBLE DIAGNOSIS FOR DTC 13

3\oVare]

Front t:mmg belt cover

i

~
Engine coolant temperature
sensor harness connector-

=%

SEF576S

s

TS.

o)
@

DISCONNECT

an

®

SEF541P

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

:
Lal

DISCONNECT

Eé}“

[Q]

SEF542P

CHECK POWER SUPPLY. NG> Check the following.
1. Turn ignition switch “OFF"". ® Harness connectors
2. Disconnect engine coolant tempera- €D}

ture sensor harness connector. e Harness connectors

3. Turn ignition switch "ON"', GD}

4. Check voltage between terminal (@ e Harness for open or
and ground with CONSULT or tester. short between ECM
Voltage: and engine coolant

Approximately 4.9V temperature sensor
if NG, repair harness or
OK connectors.
B Y

CHECK GRCUND CIRCUIT. NGt Check the following.

1. Turn ignition switch “OFF". e Harness connectors

2. Check harness continuity between (),
terminal (O and engine ground. e Harness connectors
Continuity should exist. €DRED)

If OK, check harness for short. e Harness for open or
short between ECM
OK and engine coolant
temperature sensor
If NG, repair harness or
connectors.
\ 4
NG

CHECK COMPONENT

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

OK

J

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

y

Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

EC-174

Y

Replace engine coolant
temperature sensor.




TROUBLE DIAGNOSIS FOR DTC 13

Engine Coolant Temperature (ECT) Sensor

N (Cont’d)
COMPONENT INSPECTION
Engine coolant temperature sensor
Check resistance as shown in the figure.
Temperature °C (°F) Resistance kQ
I/ 20 (68) 21-29
50 (122) 0.68 - 1.0
SEF152P 90 (194) 0.236 - 0.260
20r If NG, replace engine coolant temperature sensor.
10+
&
g ar Acceptable
g o
£ o8F
8 o4l
0.2
0.1l s PR L :
20 0 20 40 60 80 100
(-4) (32) (68)(104)(140)(176)(212)
Temperature °C (°F) SEFO12P
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TROUBLE DIAGNOSIS FOR DTC 14

[ cD20E |

Vehicle speed
sensor

the ECM.

AEC110

Vehicle Speed Sensor (VSS)

The vehicle speed sensor is installed in the transaxle. It con-
tains a pulse generator which provides a vehicle speed signal
to the speedometer. The speedometer then sends a signal to

Diagnostic

Check Items
Trouble Code Malfunction is detected when .... ?
(Possible Cause)
No.
14 o The almost 0 km/h (0 MPH) signal from vehicle e Harness or connector

speed sensor is sent to ECM even when vehicle is
being driven.

(The vehicle speed sensor circuit is open or
shorted.)
e Vehicle speed sensor

¥ MONITOR %t NO FAIL []
VHCL SPEED SE  20km/h
PN POSI SW  OFF
confirmed.
)
2)
| RECORD |

SEF941N

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a DTC might not be

Jack up drive wheels.

Start engine.

3) Read vehicle speed sensor signal in
MONITOR"” mode with CONSULT.

The vehicle speed on CONSULT should be able to

exceed 10 km/h (6 MPH) when rotating wheels with

suitable gear position.

“DATA

OR

@

IL__ECM __ |o|CONNECTOR]| 3)
26 4)

II_J_]-
o of

= SEF811R

EC-176

Jack up drive wheels.

Start engine.

Rotate drive wheel by hand.

Check voltage between ECM terminal
ground with tester.

Voltage should vary between approx. 0 - 4.2V.

€ and



TROUBLE DIAGNOSIS FOR DTC 14

Vehicle Speed Sensor (VSS) (Cont’d)

EC-VSS-01
IGNITION SWITCH ]
ON or START
J FUSE _
10A BLOCK Refer to EL—-POWER.
(J/B)
L <C: LHD models
et i <{B>: RHD models
Y mmm . Detectable line
I for DTC
= : Non-detectable
Y line for DTC
[=all
Sg?EéNATION |-{10]s R @)
(SPEEDOMETER) —{To]e A/Y O e
= 5Tk &/m
[L13]) R/Y R R/Y R

B/R M -
PO/ s 3 l_'_ji E101 I—-—-I.
R/Y R R/Y R
PU/R
=81l
VSP ECM I— R {2 VEHICLE
(ECCS SPEED
NoDuLEY SENSOR
R/Y 4:1
r -------------------------------- -: (B) Refer to last page
| M2BE[RY/ENEE[7|#30  EEpepiRy =R 32 | [1]2]3]4| € (Foldout page) .
10[11]1213][14[1 GEE 5/6]7]8] B
LI [3][14[1516]| BR  [42]41]4039][38]37]36|5]34) ! @ ev ) @
()
| pe——— |
101102]103] [t04]105] 108 201213
t07]108]tog] [110]111]112 O || 24sieleris &
29]30[31{32[33] W H.s
113[t14[115] [116[117[118 LI'L[734353ﬂ37[ .S.

HEC245
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TROUBLE DIAGNOSIS FOR DTC 14

HE ) A€

L ECM

by | o)

L 1]2]3]4 5167
CONNECTOR|| mg@mmm{m

[@]

SEF577S

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK INPUT SIGNAL CIRCUIT. NG | check the following.
1. Turn ignition switch “OFF"". "| e Harness for open or
2. Disconnect ECM harness connector short between ECM

and combination meter harness con- and combination meter

nector. If NG, repair harness or
3. Check harness continuity between connectors.

ECM terminal and meter terminal

@.

Continuity should exist.

If OK, check harness for short.

OK
Y
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

\ 4

OK

Y

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

y

Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

y

INSPECTION END

EC-178

Check the following.

e Harness connectors
),

e Harness connectors
(GD}

e Harnéss for open or
short between combi-
nation meter and vehi-
cle speed sensor

If NG, repair harness or

connectors.

Check vehicle speed sen-

sor and its circuit.

Refer to EL section.




TROUBLE DIAGNOSIS FOR DTC 15

Control Sleeve Position Sensor (CSPS)

The control sleeve position sensor is installed on the electric
governor. It senses the position of control sleeve (rotor angle)
while the control sleeve is being driven by the electric
governor, and feeds it back to the ECM.

Sensor coil SEF641S
Diagnostic EC
Check Items
Trouble Code Malfunction is detected when .... i l
(Possible cause)
No.
15 o An excessively high or low voltage from the sensor | @ Harness or connectors
is detected by ECM. (The control sleeve position sensor circuit is open
......................................................................................... or shorted.)
o An improper voltage signal from the sensor is o Control sleeve position sensor
detected by ECM during engine running.

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 2 seconds at idle

speed.
OR
@ 1) Start engine and run it for at least 2 seconds at idle

speed.

2) Turn ignition switch “OFF"’, wait at least 5 seconds
and then “"ON"".

3) Perform ‘‘Diagnostic Test Mode |l (Self-diagnostic
results)’’.

EC-179



TROUBLE DIAGNOSIS FOR DTC 15

Control Sleeve Position Sensor (CSPS) (Cont’d)

EC-CSPS-01
ECM
(ECCS
CONTROL
MODULE)
CsP+ CSP+ CSP CSP  CSP- CSP- mm: Dotectable line
53 57 63 67 62 66 or
Q @ |_L.._|_| LLi'I—' Il__._J_l LLT"’ == : Non-detectable
H; H; Bf Bf wf wf line for DTC
I i _l | I JOINT
[ [ [ CONNECTOR-10

_____
g - h ’—___1 9 B
1 D I
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9 N 1
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- e T -- D em
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Y R L 4
N e |
n |
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v i Je
R B W B
1 (FY)
————— ----- --{C&]
ey & B g
R B W B
1 R B 9
| |
1) [P SR [
v _ ,‘
A { B } W } 5 B B
[31 [2] 171 1] INJECTION PUMP o l
A L 1
en
ARI3[A\@&3D [A[A[AJa[i[1]1[1]1]1] 8D [1[2[C0[3|™7® [1]2]3 Refer to last page
Glel7l8) ey d2[2|2[3]313]3]4]4]4b BR [4]5[6]7]8] W 4|5]6] GY (Foldout page) .
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T e e A e R e 10| EESataes "
113)114]t15] [t16[417]118] ri7 Taeaomaey 291 ABEET H.S.
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TROUBLE DIAGNOSIS FOR DTC 15

Control Sleeve Position Sensor (CSPS) (Cont’d)

EC-CSPS-02
ECM
(Eccs
CONTROL
MODULE)
CSP+ CSP+ CSP CSP  CSP- CSP- mmm : Detectable line
53 ] for DTC
LFJ LIJ LIJ L'J LIJ == : Non-detectable
n; n‘ Bf Bf wf wf line for DTC
I i _I | I JOINT
o o o CONNECTOR-10

s B

- -

S~ P

INTTTTN
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\
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\
\
l
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|
!
]
|
!
)
= m—————
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g

€

e ———— -—-—--—

= - P

—— -

-~ - -_—

;
:
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.
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36
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.
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S~ —- - o -——

]

R ’ 8 f W B B B
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E245 E12
Refer to last page
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6[7]18/ ey \ 61718/ &Y B I
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TROUBLE DIAGNOSIS FOR DTC 15

< SN\ NN W«

— Electronic injection pump harness

HE &

Il Ecm  |ofconnNeCTOR]|

53 * 57
——

[Q]

SEF579S

ECM _ |O] CONNECTOR
63 * 67

[Q]

SEF580S
[ecm GQ?IG(;ONNECTOR" ‘Ig D
N

[Q]

Control Sleeve Position Sensor (CSPS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A4

SEF605S

CHECK POWER SUPPLY CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF"". "| e Harness connectors
2. Disconnect ECM harness connector (we),
and electronic injection pump har- e Harness connectors
ness connector. ), E23)

3. Check harness continuity between e Harness for open or
terminal @ and ECM terminals &), short between ECM
6. and control sleeve
Continuity should exist. position sensor
If OK, check harness for short. If NG, repair harness or

OK connectors.
E_’ 4

CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.

1. Turn ignition switch “OFF"". | @ Harness connectors

2. Check harness continuity between €D}
sensor terminal (2 and ECM termi- @ Harness connectors
nals @, €. G,
Continuity should exist. e Harness for open or
If OK, check harness for short. short between ECM

OK and. c.:ontrol sleeve
position sensor
Jf NG, repair harness or
connectors.
:

CHECK GROUND CIRCUIT-I. NG | Check the following.

Check harness continuity between sen- | @ Harness connectors

sor terminal (3 and ECM terminals (o),

6, €. e Harness connectors

Continuity should exist. o, @)

If OK, check harness for short. e Harness for open or

short between ECM
OK

and control sleeve
position sensor

If NG, repair harness or

connectors.

D] :
NG

CHECK GROUND CIRCUIT-II.

1. Loosen and retighten engine ground
screws.

2. Check harness continuity between
terminal (O and engine ground.
Continuity should exist.

If OK, check harness for short.

OK

®

EC-182

Y

Check the following.

e Harness connectors

e Joint connector-10

e Harness for open or
short between control
sleeve position sensor
and engine ground

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC 15

m iE DISCONNECT

AE @&
G

)

Control Sleeve Position Sensor (CSPS) (Cont’'d)

®

}

SEF853S

CHECK COMPONENT

NG

(Control sleeve position sensor).
Refer to “COMPONENT INSPECTION"
below.

OK
4

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

y Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

A

AN

__‘Electronic injection

pump harness connectors
_Y(Control sleeve position
Sensor)
\

S

DISCONNECT

SEF582S

INSPECTION END

COMPONENT INSPECTION

Control sleeve position sensor

Take proper action.

1. Disconnect electronic injection pump harness connector.
2. Check continuity between terminals @ and @, @ and @.
Resistance: Approximately 5.8Q) [at 23°C (73°F)]

If NG, take proper action.

EC-183



TROUBLE DIAGNOSIS FOR DTC 17

Adjustment Resistor
The adjustment resistor is used to achieve uniform pump char-
acteristics.
Adjustment
resistor
S -
M SEF854S
Diagnostic L Check Items
Trouble Code Malfunction is detected when ... .
No (Possible Cause)
17 o An excessively high or low voltage from the resis- | e Harness or connectors
tor is detected by ECM. (The adjustment resistor circuit is open or
shorted.)
e Adjustment resistor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON"".
= 2) Select “DATA MONITOR”’ mode with CONSULT.
3) Wait at least 5 seconds.
OR
@ 1) Turn ignition switch “ON’’ and wait at least 5 sec-
onds.
2) Turn ignition switch ““OFF", wait at least 5 seconds
and then turn “ON’".
3) Perform diagnostic test mode Il (Self-diagnostic
results).

EC-184



TROUBLE DIAGNOSIS FOR DTC 17

Adjustment Resistor (Cont’d)

EC-ADJRES-01

INJECTION PUMP
(ADJUSTMENT
VWV RESISTOR)
]
=y o
P/B B/W
f ‘ <{C>: LHD models
<{B>: RHD models
P/B B/W mm: Detectable line
or
e 0 & —: Non-detectable
P/B B/W line for DTC

€D €D
l‘i‘l- '—*—*""1—*—' 'J-_'-
P/B P/B B/W B/W

A

t {

P/B B/W
@8] [Boll
QADJ GND ECM
-A (ECCS
CONTROL
MODULE)
Refer to last page
(1]2|3]4\ €4 (1]2]3]4\ €30 (Foldout page) .
6]7[8 5|6]7]8 '
N 3/ B \E /) B ' GY ’
| ssse— |
101]102[103] [t04]105]106 112[3 20p1[2223  [38]30] [40[41] [634)E5| (66
to7[soeftos] [tofiafiiz] (BLEL7181SI o) | | (O | | J24125i26l27128) 5] 53] (44145146057 1581E9IE0) g &
T0{tia]t15| [116]117]tie] il 19] 2a0i3tiselss| [oter 47idelooloalbales LV .S
16[17]18 343536]37 G162 [66]67/68)69] L =

HEC248

EC-185



TROUBLE DIAGNOSIS FOR DTC 17

;:\ Electronic injection pump
/(harness connectors ™A

(Adjustment resistor)  SEF584S

Adjustment Resistor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

L)

Ip|

SEF585S

:

&)

DISCONNECT DISCONNECT
A& 24 G
AT23]a
ECM  |O| CONNECTOR ﬁ
\J6]718/

50

(]

SEF586S

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch "OFF". | @ Harness connectors

2. Disconnect electronic injection pump ),
harness connector. e Harness connectors

3. Turn ignition switch “ON"". ),

4. Check voltage between terminal (3 e Harness for open or
and ground. short between ECM
Voltage: and adjustment resistor

Approximately 5V If NG, repair harness or
OK connectors.
B] v

CHECK GROUND CIRCUIT. NG | Gheck the following.

1. Turn ignition switch *“OFF"". "| @ Harness connectors

2. Check harness continuity between ),
terminal (? and ECM terminal 60). e Harness connectors
Continuity should exist. @), @)

If OK, check harness for short. e Harness for open or
short between ECM
OK . .
and adjustment resistor
If NG, repair harness or
connectors
4
NG

CHECK COMPONENT

\4

(Adjustment resistor).
Refer to "COMPONENT INSPECTION"
on next page.

OK

Y

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

Trouble is not fixed.

A 4
Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector.

Reconnect ECM harness connector and
retest.

A 4
INSPECTION END

EC-186

Replace adjustment
resistor.




TROUBLE DIAGNOSIS FOR DTC 17
Adjustment Resistor (Cont’d)

O\ \ COMPONENT INSPECTION
lectronic injection pum
-/,E,arness conf;‘,ﬁ,sp P od x|  Adjustment resistor
—\(Mdustment resistor) 1. Check resistance between terminals @ and @.
Resistance: Approximately 0.2 - 15.0 kQ [at 25°C (77°F)]
Resistance value varies with adjustment sensor num-
% :7%9 bers.

If NG, replace adjustment resistor.
@ Always replace adjustment resistor with a new one which has
same number on label.

SEF5878

EC-187



TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Coil

Return spring

SEF632S

Rotor

Coil

SEF633S

Electric Governor

The electric governor is built into the fuel injection pump. It
moves the control sleeve to increase or decrease the amount
of fuel injected.

When current flows through the coil, a magnetic force is
produced, rotating the rotor. The rotor shaft is installed to the
control sleeve via a ball pin which is eccentrically situated in
relation to the rotor shaft. With this arrangement, the control
sleeve can be moved in relation to rotor rotation.

The rotor’s rotating angle is determined by a balanced condi-
tion of magnetic force (generated by current flow regulated by
means of the ECM) and tension of return spring (installed to
rotor). The larger the current flow through the coil, the greater
the rotor’s rotating angle. This means that the control sleeve
moves to the right, increasing the amount of fuel injected.

The ECM regulates the current flow through thé coil by chang-
ing the duty ratio which controls the ON-OFF operation of the
electric governor grounding circuit.

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... ;
(Possible cause)
No.
18, 22, 25 e Fuel injection feedback system does not operate ® Main power supply circuit (ECM terminals (G10),

properly. (This system consists essentially of ECM,
electric governor and control sleeve position sen-
sor.)

@iD) and fuse

e Harness or connectors
(Electric governor and control sleeve position sen-
sor circuit)

e Electric governor

e Electronic fuel injection pump

e ECM

EC-188



TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Electric Governor (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

Note: If DTC 18, 22, 25 and DTC 15 are displayed, perform
TROUBLE DIAGNOSIS FOR DTC 15. (See EC-179.)

1) Turn ignition switch “ON”

) Start engine and warm it up sufficiently.

and select “DATA
MONITOR” mode with CONSULT.

2
3) Run engine for 2 seconds at 3,000 rpm. Return engine
speed to idle, then increase to 3,000 rpm under no

load.
OR

1) Start engine and warm it up sufficiently.

@ 2) Run engine for 2 seconds at 3,000 rpm. Return engine
speed to idle, then increase to 3,000 rpm under no

load.

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

and then turn “ON"’.

4) Perform ‘“‘Diagnostic Test Mode II"" (Self-diagnostic

results).

Note: If a malfunction occurs intermittently, conduct suitable
driving pattern for 10 minutes. This makes it possible to

determine DTC.

EC-189



TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Electric Governor (Cont’d)

EC-GOVNR-01
N N
(ELECTRIC
® GOVERNOR)
Refer to a 5
7 BA 15 |EL-POWER. LLT'-J |_|7l_|
OFII/If Bﬂl/i
OR/L BR/R
--------
OR/L BR/R
| |

r"m JUNCTION W/L W/B W/B OR/L  OR/L __ BR/R BR/R
€D E10D
BOX No-2 ot === Al =0 G2 .
(JOINT (M8) M7
CONNECTORS)
| _ W/L W/B W/B OR/L OR/L  BR/R BR/R
] @19 : <&
W/L
[ | | [ | |
W/L W/B OR/L BR/R
[l =1 a1 2] OINT
J.»l] 6|] ECES, _ CONNECTOR
O LHD model | -1 | |
&S AD e I KX | A 14 = =
. moaels
W/G B/P OR/L OR/L BR/R BR/R
mmm : Detectable line l
for DTC o
— tilqn-d?tecgggle ] I f f
ne or
! W/G B/P B/P OR/L OR/L BR/R  BR/R
4] Mel 7] monl [fo7 102] (o8]
SSOFF REV  REV GE+  GE+ GE-  GE- E(ggcs
CONTROL
MODULE)
f123%@ 12[3|@0 [2[CoR|®7® [A[M[AA[A11]1]1]1] 8D | Refer to last page
6|7|18/ 6y |4]5]6] GY 415/6]7[8] W 2121213]3[3[3[4]4]4p BR (Foldout page) .
™8 €D
3] ]
5[7
3[6] BR
101]102103) [104]105 105 1 n
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EC-190

HEC249



TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

B SN\ I\ \//ﬁ

- Electronic injection pump harness
connector (Electric \govemor)

DISCONNECT DISCONNECT
H S, Eﬁ}

I ecm

IOI CONNECTOR|
101 « 107
[y}

678

[Ql

SEF669S

DlSCONNECT \ DISCONNECT
63 A€
[ ecm |0| CONNECTOR|| ‘l

102 « 108
e )

[Q]

SEF670S

Electric Governor (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

\ 4

CHECK POWER SUPPLY.
Refer to EC-162.

,

CHECK POWER SUPPLY CIRCUIT. NG | Check the following.
1. Turn ignition switch "OFF"". | @ Harness connectors
2. Disconnect ECM harness connector €D} or (M),
and electronic injection pump har-
ness connector. ® Harness connectors
3. Check harness continuity between GD}
terminal (@ and ECM terminals e Harness for open or
Go), Gm. short between ECM
Continuity should exist. and electric governor
If OK, check harness for short. If NG, repair harness or
oK connectors.
B ,
CHECK GROUND CIRCUIT. NG | Check the following.
Check harness continuity between ter- | e Harness connectors
minal and ECM terminals (i62), o), or (M1®),
€D}
Continuity should exist. e Harness connectors
If OK, check harness for short. GD}
e Joint connector-10
OK
e Harness for open or
short between ECM
and electric governor
If NG, repair harness or
connectors.
Y
NG

CHECK COMPONENT

(Electric governor).

Refer to “COMPONENT INSPECTION"
on next page.

Y

OK
Y

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

il Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\4

INSPECTION END

EC-191

Take proper action.




TROUBLE DIAGNOSIS FOR DTC 18, 22, 25

Electric Governor (Cont’d)
COMPONENT INSPECTION

m ﬁ &;‘f\; Electric governor

—7,Electronic injection TS.

qpump harness connectors 1. Disconnect electronic injection pump harness connector.
~4[3[2[T\ | 2. Check continuity between terminals @ and ®.

' Resistance: Approximately 0.6Q [at 23°C (73°F)]

If NG, take proper action.

L1

SEF635S

EC-192



TROUBLE DIAGNOSIS FOR DTC 21

Timer piston

High
pressure

il

s

Low
pressure

Fuel injection timing
control valve  SEF638S

Injection Timing Control Valve

The injection timing control valve is built into the fuel injection
pump. It controls the timer piston to change the fuel injection
timing.

The timing control valve is a solenoid valve located in the line
between high-pressure chamber and low-pressure chamber. It
changes fuel pressure in the high-pressure chamber.

When current flows through the solenoid (the solenoid turns
ON), the timing control valve opens, advancing fuel injection
timing. When current does not flow through it, the timing con-
trol valve closes, retarding injection timing.

The ECM emits an ON-OFF duty signal. The longer the OFF-
duration, the greater the advance angle. The longer the
ON-duration, the greater the retard angle. This means that
changing the ON-OFF duty ratio makes it possible to achieve an
optimal advance angle and accurately control fuel injection tim-
ing.

Diagnostic
Trouble Code
No.

Malfunction is detected when ....

Check Items
(Possible cause)

21

e Injection timing feedback system does not operate |e Harness or connectors

properly. (This system consists essentially of ECM, [Injection timing control valve, needle lift sensor,
injection timing control valve and needle lift sen- crankshaft position sensor (TDC) circuits]
sor.) e Injection timing control valve

o Needle lift sensor
e Crankshaft position sensor (TDC)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 21 and 34 or 47 are displayed, perform TROU-
BLE DIAGNOSIS FOR DTC 34 or 47. (See EC-213 or
EC-228.)

1) Turn ignition switch “ON” and select *“DATA

MONITOR’’ mode with CONSULT.

2) Start engine and run it for 3 seconds at 3,000 rpm.
Return engine speed to idle, then increase to 3,000
rpm under no load.

OR
@ 1) Start engine and run it for 3 seconds at 3,000 rpm.
Return engine speed to idle, then increase to 3,000
rpm under no load.

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

3) Perform “Diagnostic Test Mode 1" (Self-diagnostic
results).

Note: If a malfunction occurs intermittently, conduct suitable
driving pattern for 10 minutes. This makes it possible to
determine DTC.
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TROUBLE DIAGNOSIS FOR DTC 21

Injection Timing Control Valve (Cont’d)

EC-TCV-01
IGNITION SWITCH
ON or START
FUSE | Refer to <{C>: LHD models

q 10A | plock | EL-POWER. {B>: RHD models

5] | W/B |, .

1 == : Detectable line
for DTC

lﬂi(ll == : Non-detectable
BR - line for DTC
BR
= €2

(F2£7)
BIR
BR @)
r?j ¢
1l INJECTION PUMP - |_._|SE’

(INJECTION TIMING ||
CONTROL VALVE) = -

2] (@20)

SB SB

SB ﬁ@ ﬁr':ﬁl

TCV TCV ECM
(ECCS
CONTROL
MODULE)
1[2]3| € (1[2[3]4 X G&GD 61234\ Refer to last page
41516] GY U16l7]8) B (112 B 516[718) B (Foldout page) .
@D,
| e |
104{102]103| {104{105{106 112]3 n 20]21122]23 38|39
to7]108]0g] [toftafizz] (2161718181 il || O | | J24iBi8127128) 7513
11]12]13]14 29[30[31[32{33 W H.S
113]144{115{ |116]117]118 i8] [16[17]16] m 343536037 49|50 .S.

HEC263
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TROUBLE DIAGNOSIS FOR DTC 21

Fuel injection timing
control valve
harness connector

SEF672S

B8]

|]
P O

SEF054S

I ecm  |o|conNECTOR]|
104 « 110
()

[Q]

" CAE G CAES

SEF673S

Injection Timing Control Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

\ 4

CHECK FOR AIR IN FUEL FILTER.

1. Move priming pump up and down to
purge air from fuel filter.

2. Perform ““DIAGNOSTIC TROUBLE
CODE CONFIRMATION
PROCEDURE".

& !

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF"". "| e Harness connectors
2. Disconnect injection timing control GO}
valve harness connector. e Electronic injection
3. Turn ignition switch “ON"". pump harness connec-
4. Check harness continuity between tor
terminal (1 and ground with CON- e 10A fuse
SULT or tester. e Harness for open or
Voltage: Battery voltage short between injection
timing control valve
OK
harness connector and
fuse
If NG, repair harness or
connectors.
v
NG

CHECK OUTPUT SIGNAL CIRCUIT.
1. Turn ignition switch “"OFF"".
2. Disconnect ECM harness connector.
3. Check harness continuity between
terminal (2 and ECM terminals
(0, GiD.
Continuity should exist.
If OK, check harness for short.

OK

EC-195

Y

Check the following.

e Electronic injection
pump harness connec-
tor

e Harness connectors
@,

e Harness connectors
D}

e Harness for open or
short between injection
timing control valve
and ECM

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC 21

Injection Timing Control Valve (Cont’d)

®

l

CHECK COMPONENT NG | Replace injection timing
(Injection timing control valve). " control valve.

Refer to “COMPONENT INSPECTION”
below.

oK

\4
Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

J' Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\d
INSPECTION END

COMPONENT INSPECTION

T s @@ Injection timing control valve
TS, 1. Disconnect injection timing control valve harness connec-

(ﬁz 15 tor.
2. Check resistance between terminals @ and @.
Resistance: Approximately 11Q [at 20°C (68°F)]
If NG, replace injection timing control valve.

[Q]

SEF057S
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TROUBLE DIAGNOSIS FOR DTC 23

7~ Accelerator pedal
SEF855S

Accelerator Switch (F/C)

The accelerator switch is installed to the accelerator pedal
assembly. The switch senses pressure applied to the acceler-
ator pedal and sends an ON-OFF signal to the ECM. The ECM
uses the signal to control the fuel cut operation at deceleration
for better fuel efficiency.

Diagnostic Check ltems
Trouble Code Malfunction is detected when .... .
(Possible cause)
No.
23 o The OFF signal (short) is sent to the ECM for a e Harness or connectors

pedal is not being depressed.

certain period of time even when the accelerator (The switch circuit is shorted.)

o Accelerator switch (F/C)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

®"

Turn ignition switch “ON” and select “DATA
MONITOR"” mode with CONSULT.

2) Depress and release accelerator pedal once for 15
seconds.

3) Repeat step 2 for 26 times.

OR
@ 1) Turn ignition switch “ON".

2) Depress and release accelerator pedal once for 15
seconds.

3) Repeat step 2 for 26 times.

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

5) Perform ‘“‘Diagnostic Test Mode Il (Self-diagnostic

results).
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TROUBLE DIAGNOSIS FOR DTC 23

Accelerator Switch (F/C) (Cont’d)

EC-ACC/SW-01

ECM
(ECCS
CONTROL
MODULE)
IDLE2
I29]]
PU
i <{C>: LHD models
PU {B>: RHD models
iEn] — ?eteg%sble line
or
ACCELERATOR == : Non-detectabl
Aspnsssso SWITCH line for DTC
HELEA§ED/T
L) JOINT
CONNECTOR-10
:
L B @ I} B o)
B B
I"Ll
Y W
(ID
B
5y &2
(ZED)
i
8 8 8
.J l
1 2
(ZIB)
R(gf?g tg last) page
oldout page) .
a[A[A[a[a1]4]1]1] &B8D [1[2]c]3] 7B 2[3| &3
q2[2[2[3[3[3[3[4[4[ap BR [4]5[6]7]8] W 5l6] GY
| pe—
101}102{103] |104{105/106 112]3] [4] 20[21[22]23 38[38
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TROUBLE DIAGNOSIS FOR DTC 23

"

Accelerator pedal

Accelerator switch

(F/C)
& harness connector

Accelerator Switch (F/C) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A v

SEF588S
¥ MONITOR ¥t NOFAIL [T]
ACCEL SW(FC) OFF
I RECORD |
SEF589S
m CONNECT A
€

—

I Ecm  |o[coNnECTOR]|

29
1®

SEF590S

" AE®
=)

CHECK OVERALL FUNCTION. OK [ INSPECTION END
1. Turn ignition switch “ON"". e
2. Check “ACCEL SW (F/C)"" in
“DATA MONITOR"” mode with
CONSULT.
Accelerator pedal released:
OFF
Accelerator pedal depressed:
ON
OR
1. Turn ignition switch ““ON"".
2. Check voltage between ECM
terminal @) and ground.
Voltage:
Accelerator pedal released
Battery voltage
Accelerator pedal depressed
Approximately 0V
NG
E v

CHECK GROUND CIRCUIT. NG I check the following.

1. Turn ignition switch “OFF". | @ Harness connectors

2. Loosen and retighten engine ground (ms), or (WT6),
Screws. (E123)

3. Disconnect accelerator switch (F/C) @ Harness connectors
harness connector. ,

4. Check harness continuity between e Joint connector-10
terminal @ and engine ground. e Harness for open or
Continuity should exist. short between acceler-
If OK, check harness for short. ator switch (F/C) and

engine ground.
OK If NG, repair harness or
connectors.

Y

CHECK INPUT SIGNAL CIRCUIT. NG I"Repair harness or con-

1. Disconnect ECM harness connector. " | nectors.

2. Check harness continuity between
ECM terminal @) and terminal (.

Continuity should exist.
JOK
NG

CHECK COMPONENT

[Accelerator switch (F/C)].

Refer to "COMPONENT INSPECTION"
on next page.

Replace accelerator

Y

JOK

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

A€ G AE

e

|o] cONNECTOR]| 1
29

(EY

[Q]

l Trouble is not fixed.

Check ECM pin terminals for damage

and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

!

INSPECTION END

SEF592S

EC-199

switch (F/C).




TROUBLE DIAGNOSIS FOR DTC 23

Accelerator switch (F/C)
harness connector ..

Accelerator pedal

//\ M~

=

DISCONNECT

SEF593S

Accelerator Switch (F/C) (Cont’d)
COMPONENT INSPECTION

Accelerator switch (F/C)

1. Disconnect accelerator switch (F/C) harness connector.
2. Check continuity between terminals @ and 3.

Conditions Continuity
Accelerator pedal released No
Accelerator pedal depressed Yes

If NG, replace accelerator pedal assembly.

EC-200



TROUBLE DIAGNOSIS FOR DTC 27, 31

Engine Control Module (ECM)-ECCS-D Control
= Module

The ECM consists of a microcomputer and connectors for sig-
nal input and output and for power supply. The unit controls the
engine.

SEC220B

Diagnostic Trou-
ble Code No.

Check Item

Malfunction is detected when .... (Possible Cause)

27, 31

® ECM calculation function is malfunctioning. e ECM
(ECCS-D control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON"’.
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 2 seconds.

OR
‘ﬁ'. 1) Turn ignition switch “ON"".
& 2) Wait at least 2 seconds.

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

4) Perform “‘Diagnostic Test Mode II"’ (Self-diagnostic
results).

EC-201



TROUBLE DIAGNOSIS FOR DTC 27, 31 [Ccp20E |

Engine Control Module (ECM)-ECCS-D Control
Module (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

!

1) Turn ignition switch “ON".
2) Select ‘“'SELF DIAG RESULTS"”
mode with CONSULT.
3) Touch “"ERASE".
OR
@ 1) Turn ignition switch “ON"".
2) Erase the Diagnostic Test
Mode Il (Self-diagnostic
results) memory.

v
PERFORM SELF-DIAGNOSIS.
Select “SELF DIAG RESULTS"”
mode with CONSULT.
OR

@ PERFORM “'Diagnostic Test
Mode II'" (SELF-DIAGNOSTIC
RESULTS).

!

Is the DTC 27, 31 displayed again? Yes= Replace ECM.

lNo

INSPECTION END

EC-202



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat)
SYSTEM DESCRIPTION

Vehicle speed sensor Vehicle speed

Y

ECM
; ECCS-D i
Engine coolant temperature sensor Engine coolant temperature . ( . Cooling
: »| control > fan
module) re|ay(s)

Air conditioner switch Air conditioner "ON’’ signal R

conditioner system pressure and air conditioner ON signal. The control system has 3-step control

The ECM controls the cooling fan corresponding to the vehicle speed, engine coolant temperature, air
[HIGH/LOW/OFF].

Operation

® Air conditioner switch is “OFF”". ° Air conditioner switch is “ON".

b= o 3 o

© ® 7

g © 102 (216) g O 105 (221)

§ 100 (212) § 100 (212)

£ 96 (205) £ 96 (205) /

o [<]

[e] T =]

o o

2 2

g, 20 80 g, 20 80

v (12)  (50) ] (12)  (50)

Vehicle speed km/h (MPH) Vehicle speed km/h (MPH)

[ : Cooling fans do not operate. : Cooling fans operate at “Low” speed. B : Cooling fans operate at “High” speed. SEF504S

ON-BOARD DIAGNOSIS LOGIC
This diagnosis continuously monitors the engine coolant temperature.
If the cooling fan or another component in the cooling system malfunctions, engine coolant temperature

will rise.
When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction

is indicated.

Dlagré%s(;:: Jg)uble Malfunction is detected when ... (Pc?s:?ﬁre%gie)
28 e Cooling fan does not operate properly (Overheat). |e Harness or connectors
e Cooling fan system does not operate properly (The cooling fan circuit is open or
(Overheat). shorted.)
e Engine coolant was not added to the system using | e Cooling fan
the proper filling method. e Radiator hose
e Radiator

e Radiator cap

e Water pump

o Thermostat

e Fan belt

o Engine coolant temperature sensor
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING'', EC-211.

CAUTION:

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

tion (‘‘Changing Engine Coolant”’, “ENGINE MAINTENANCE”). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute. Be sure to
use coolant with the proper mixture ratio. Refer to MA section (“Anti-freeze Coolant Mixture Ratio”,
‘“RECOMMENDED FLUIDS AND LUBRICANTS?”).

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

EC-203



TROUBLE DIAGNOSIS FOR DTC 28

MAX,
IOK
MIN.

AEC640

MACTIVETESTH []
cooLing FAN OFF
= == MONITOR ===

COOLAN TEMP/S 88°C

r___lu_lh

n
ST OFF |

MEF314F

Cooling fan
g—p /—

@& L
) 4 SEC163BA

/— Cooling fan
=== Engine coolant

temperature sensor
harness connector

€

15092 resistor

MEC475B

Cooling Fan (Overheat) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the cooling
fan. During this check, a DTC might not be confirmed.
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 the 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 steps and go to
“DIAGNOSTIC PROCEDURE"”, EC-205.

2) Confirm whether customer filled the coolant or not. If cus-
tomer filled the coolant, skip the following steps and go to
“DIAGNOSTIC PROCEDURE”, EC-205.

3) Turn ignition switch “ON"’.

4) Perform “COOLING FAN" in “ACTIVE TEST” mode

with CONSULT (LOW speed and HIl speed).
OR
@ 3) Start engine.

Be careful not to overheat engine.

4) Set temperature control lever to full cold position.

5) Turn air conditioner switch “ON"".

6) Turn blower fan switch “ON"".

7) Run engine at idle for a few minutes with air con-
ditioner operating.
Be careful not to overheat engine.

8) Make sure that cooling fan operates at low speed.

9) Turn ignition switch ""OFF”.

10) Turn air conditioner switch and blower fan switch
“OFF".

11) Disconnect engine coolant temperature sensor har-
ness connector.

12) Connect 150Q resistor to engine coolant tempera-
ture sensor harness connector.

13) Restart engine and make sure that cooling fan

operates at higher speed than low speed.
Be careful not to overheat engine.

EC-204



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’'d)

IGNITION SWITCH BATTERY (Via 7] EC-COOL/F-01
ON or START fus1b1e 1ink)
1 Refer to
FUSE f
q 10A %%5 30A s EL-POWER.
[25]
. |25 |

819 G/w

BR
GY G/w BFI GY LG/B BR G/W LG/R
COOLING l"“\ I_._l COOLING 11 (Tl [e1 COOLING [11 [51 61
FAN ” 6” ” 6” FAN Yooop b
RELAY-1 oll o RELAY-2 oll oll| RELAY-3| S l] l]
A1 wa] €D ENET] =g
LG/R G/B G/R LG G/Y B LG G/OR B
e
i
C)llll..nl —
G/B G/Y |Ef| G/0R
FTI 2
LG/FI LG LG/Fl A1
€@ Iﬁl € Lo Hy CO0LING Lo Hl CRSLING
' l MOTOR-1 MOTOR-2
LG/R LG LG/R i H Lo | €2D: <G>

Lo
(=)
O— LG/B B LG/R E
_ () ———
LG/H

rﬁ'—nﬂﬁﬁﬂ

ECM .
RFRL AFAR | HEces <L>: LHD models mmm . Detectable line | ]
CONTROL <B>: RHD models for DTC B
MODULE) (AC>: Models with air s : Non-detectable _!_ a
“39 conditioner ine for — —
€32 €D

Refer to last page
(Foldout page) .

1[5
5[7] €2, €D, EB ‘]g (ZN -
36| BR ~ BR BR GY M2 €D
tof]i02]103] [to4frosfog] _ [AT2[3 BoRIZE [
t07]t0etos| [tto]t11]1t2 EEEE O || f2420627128) 145
[11]12[13]14] 2930[31{32[33}
ta3[te[tts] [11e[tE7[t18) e Taegeoag) 19 erese

HEC266
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TROUBLE DIAGNOSIS FOR DTC 28

/

NGNS

Cooling fan reia)-1

Cooling fan 4 -3/
A/ //
ooling fan rela 2/

Cooling Fan (Overheat) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

M

CHECK COOLING FAN LOW SPEED
OPERATION.
1. Disconnect cooling fan relay-2 and
cooling fan relay-3.
2. Turn ignition switch “ON".
3. Perform ““COOLING FAN" in
“ACTIVE TEST" mode with
CONSULT.
OR

NG

Check cooling fan low

@ 2. Start engine.
3. Set temperature lever at full
cold position.

4. Turn air conditioner switch
“ON".

5. Turn blower fan switch ““ON"".

6. Run engine at idle for a few
minutes with air conditioner
operating.

7. Make sure that cooling fan
operates at low speed.

BACTIVETESTR []
cooung Fan OFF
=== MONITOR ===
COOLAN TEMP/S  88°C
| LGVM&E:
MEF313F
/—Cooling fan
A 3 -
ly «
SEC163BA
B] BACTIVETESTH [

coouinG FaAN OFF
— == MONITOR = = =

COOLAN TEMP/S 88°C

r—_ﬂ:ﬂ

ly
A [Low el

MEF314F

OK

B] ¥

speed control circuit.

(Go to [PROCEDURE A |)

CHECK COOLING FAN HIGH SPEED
OPERATION.
1. Turn ignition switch "OFF"".
2. Reconnect cooling fan relay-2 and
cooling fan relay-3.
3. Disconnect cooling fan relay-1.
4. Turn ignition switch "ON".
5. Perform “COOLING FAN" in
"“ACTIVE TEST"' mode with
CONSULT.
OR

NG

Check cooling fan high

Cooling fan

Engine coolant

temperature sensor
harness connector

€

15042 resistor

. Turn air conditioner switch and

blower fan switch ""OFF".

5. Disconnect engine coolant tem-
perature sensor harness con-
nector.

6. Connect 1500 resistor to
engine coolant temperature
sensor harness connector.

7. Restart engine and make sure

that cooling fan operates at

higher speed than low speed.

MEC475B

lOK
(Go to EC-210.)

EC-206

| speed control circuit.

(Go to [PROCEDURE B |)




TROUBLE DIAGNOSIS FOR DTC 28

)

T.8.

——— G | 3
[2H1]

DISCONNECT

I]
ooF |

SEF596S

Cooling Fan (Overheat) (Cont’d)

PROCEDURE A

INSPECTION START

\4

Cooling fan motor-1
harness connector

SEF597S

Cooling fan motor-2
=
harness connector

SEF598S

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.

[B] 3. Check harness continuity between

terminal (8 and terminal (@
(motor-1), terminal @ and termi-
nal @ (motor-2).

Continuity should exist.

If OK, check harness for short.

. Check harness continuity between
terminal (@ (motor-1, 2) and body
ground. '
Continuity should exist.

If OK, check harness for short.

OK

v

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF"". | ® 10A fuse
2. Disconnect cooling fan relay-1. o 30A fusible links
3. Turn ignition switch “ON"". e Harness for open or
4. Check voltage between terminals (1), short between cooling
®, (® and ground with CONSULT or fan relay-1 and fuse
tester. o Harness for open or
Voltage: Battery voltage short between cooling
OK fan relay-1 and battery
If NG, repair harness or
connectors.
Y
NG

- Repair harness or con-

nectors.

-
&

DISCONNECT
o | A€
Cooling 413 Cooling

fan [4 fan

motor-1 motor-2

SEF599S

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between
ECM terminal and terminal @ .
Continuity should exist.
If OK, check harness for short.

NG

OK

Y

oy Check the following.
e Harness connectors

oD,

o Harness for open or
short between cooling
fan relay-1 and ECM

If NG, repair harness or

connectors.

CHECK COMPONENT

(Cooling fan relay-1).

Refer to "*COMPONENT INSPECTION",
EC-212.

NG

Replace cooling fan relay.

A€ A€ :

Cooling Cooling
fan f fan y
motor-1 motor-2

=

SEF862S

EC-207



TROUBLE DIAGNOSIS FOR DTC 28

&)

HS.

I |°| ONNECTORI

L

[Q]

2

?

DISCONNECT “ . DISCONNECT

[6]3]
1]

1

SEF600S

Cooling Fan (Overheat) (Cont’d)

©

!

CHECK COMPONENT

(Cooling fan motors).

Refer to "COMPONENT INSPECTION",
EC-212.

NG

Replace cooling fan

OK
Y

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

! Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

HAE D®

Cooling fan
relay-2

[ 6] 3 =ty
[7]5]
2 1 el

Cooling fan
relay-3

[6] 3 —u—
7[5}
|2 1 i

0]

®

)

SEF801S

PROCEDURE B

INSPECTION START

A 4

motors.

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF"".

2. Disconnect cooling fan relay-2 and
cooling fan relay-3.

3. Turn ignition switch “ON".

4. Check voltage between cooling fan
relay-3 terminals ), ® and ground,
and between cooling fan relay-2 ter-
minals 3, ® and ground with CON-
SULT or tester.

Voltage: Battery voltage

NG

| Check the following.

lOK

®

EC-208

| @ Harness for open or

short between cooling
fan relay-2, 3 and 30A
fusible link
If NG, repair harness or
connectors.




TROUBLE DIAGNOSIS FOR DTC 28

H4E @ 4E

——5]3] Cooling fan
715 relay-2
2111
[
(]2
3[4/
@ Cooling
fan motor
ot -1 harness
connector

=
[Q]

SEF602S

Cooling Fan (Overheat) (Cont’d)

O]

l

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”".

2. Disconnect cooling fan motor-1 har-
ness connector and cooling fan
motor-2 harness connector.

3. Check harness continuity between

terminal (® and terminal 2, ter-

minal (® and terminal (@, termi-
nal @ and body ground.

Continuity should exist.

If OK, check harness for short.

Check harness continuity between

terminal (6 and terminal @, ter-

minal (& and terminal @, termi-
nal (@ and body ground.

Continuity should exist.

If OK, check harness for short.

m -

NG

OK

Y

_| Repair harness or con-
"| nectors.

€ & A&

-——'F Cooling fan
751 relay-3
[2}-1

(1]
3
* Cooling

fan motor

-2 harness
connector

2l
=)
|

SEF603S

CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Disconnect ECM harness connector. "| @ Harness connectors
2. Check harness continuity between (o)),
ECM terminal @ and terminal (2. e Harness for open or
Continuity should exist. short between cooling
If OK, check harness for short. fan relay-2, 3 and ECM
If NG, repair harness or
OK connectors.
Y
CHECK COMPONENT NG‘ Replace cooling fan
(Cooling fan relay-2, 3). 7| relays.
Refer to “COMPONENT INSPECTION",
EC-212.
OK
A
NG

CHECK COMPONENTS

(Cooling fan motors).
Refer to “COMPONENT INSPECTION",
EC-212.

OK

\

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

l Trouble is not fixed.

DISCONNECT

)

HS.]

DISCONNECT

I

ECH__[0] CONNECTOR]|

13

E8)

TS

€

Cooling fan
relay-2, 3

(&)

SEF125PA

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

A

INSPECTION END

EC-209

Y

Replace cooling fan
motors.




TROUBLE DIAGNOSIS FOR DTC 28

Hose adapter

Cooling Fan (Overheat) (Cont’d)

!

CHECK COOLING SYSTEM FOR LEAK.
Apply pressure to the cooling system
with a tester, and check if the pressure
drops.

Testing pressure:

NG

Check the following for

leak.

e Hose

e Radiator

e Water pump

Refer to LC section
(““Water Pump”’).

157 kPa (1.57 bar, 1.6 kg/cm?, 23 psi)
Pressure should not drop.
CAUTION:
Higher than the specified pressure may
cause radiator damage.

oK
\

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. NG‘ Replace thermostat
1. Check valve seating condition at nor- o
mal room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve lift.
Valve opening temperature:
88°C (190°F) [standard]
Maximum valve lift:
10 mm/100°C (0.39 in/212°F)
3. Check if valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section

(“Thermostat’’).
[ox
NG

SLC343| | Check engine coolant temperature sen- _ | Replace engine coolant
sor. Refer to “COMPONENT | temperature sensor.
INSPECTION"', EC-175.

lOK

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

INSPECTION END

NG Replace radiator cap.

y

SLC755AB

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 instru-
ment 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"'.

EC-210



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’d)

MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Condition 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 mix- See "RECOMMENDED
ture FLUIDS AND
LUBRICANTS" in MA
section
3 e Coolant level e Visual Coolant up to MAX level | See ‘“Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE" in MA
section
4 o Radiator cap e Pressure tester 59 - 98 kPa See ''System Check”
(0.59 - 0.98 bar, 0.6 - 1.0 | “ENGINE COOLING
kg/cm?, 9 - 14 psi) SYSTEM" in LC section
ON*? 5 e Coolant leaks e Visual No leaks See “'System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*2 6 @ Thermostat e Touch the upper and | Both hoses should be See ""Thermostat’’ and
lower radiator hoses | hot “‘Radiator'’, “"ENGINE
COOLING SYSTEM" in
LC section
ON*! 7 e Cooling fan e CONSULT Operating See “TROUBLE DIAG-
NOSIS FOR DTC 28",
EC-203.
OFF 8 e Combustion gas leak |e Color checker chemi- |Negative —_
cal tester 4 Gas ana-
lyzer
ON*3 9 e Coolant temperature |e Visual Gauge less than 3/4 —_
gauge when driving
e Coolant overflow to e Visual No overflow during driv- | See ""Changing Engine
reservoir tank ing and idling Coolant”, “"ENGINE
MAINTENANCE" in MA
section
OFF** 10 e Coolant return from e Visual Should be initial level in | See "ENGINE
reservoir tank to radi- reservoir tank MAINTENANCE" in MA
ator section
OFF 11 e Cylinder head e Straight gauge feeler |0.1mm (0.004 in) Maxi- |See “Inspection”, "CYL-
gauge mum distortion (warp- INDER HEAD" in EM
ing) section
12 e Cylinder block and e Visual No scuffing on cylinder | See “Inspection”, “CYL-

pistons

walls or piston

INDER BLOCK" in EM
section

*1: Turn the ignition switch ON.

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

*3: Drive at 90 km/h (55MPH) 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 section.

EC-211



TROUBLE DIAGNOSIS FOR DTC 28

Cooling Fan (Overheat) (Cont’d)

COMPONENT INSPECTION
Cooling fan relays-1, -2, -3
L5 o Check continuity between terminals @ and ®, ® and @.
——
Conditions Continuity
2 1 12V direct current supply between Yes
LT715 terminals ) and @
6]3 No current supply No
SEC2028 If NG, replace relay.
Cooling fan motors-1 and -2
; a b; Cooling fan motor-1 1. Disconnect cooling fan motor harness connectors.
harness connector 2. Supply cooling fan motor terminals with battery voltage and
check operation.
Cooling fan motor-2
harness connector Terminals
Speed
% DISCONNECT (@) (@)
(5 E@ Cooling fan Low ® O]
motor-1 High ®, ® © ®
SEF015NB
Cooling fan Low ® ©
motor-2 High @, ® ®, @

Cooling fan motor should operate.
If NG, replace cooling fan motor.

EC-212



TROUBLE DIAGNOSIS FOR DTC 34

Terminal

I S o

Piezoelectric element

SEF604S

Needle Lift Sensor (NLS)

The needle lift sensor is built into the No. 1 nozzle.

Its piezo-

electric element senses changes in fuel injection timing caused
by fuel temperature, etc. This change of fuel injection timing is

sent as a pulse signal to the ECM.

Diagnostic Check ltems
Trouble Code Malfunction is detected when ... .
(Possible Cause)
No.
34 o An improper signal from the sensor is sent to e Harness or connectors

ECM.

(The sensor circuit is open or shorted.)
o Needle lift 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 15 seconds at

idle speed.
OR

@ 1) Start engine and run it for at least 15 seconds at

idle speed.

2) Turn ignition switch “OFF”’, wait at least 5 seconds

and then turn “ON"".

3) Perform ““Diagnostic Test Mode II"" (Self-diagnostic

results).

EC-213



TROUBLE DIAGNOSIS FOR DTC 34

Needle Lift Sensor (NLS) (Cont’d)

EC-NLS-01
E(ggcs
CONTROL .
R 4o m
NLS :
||34|| mmm . Detectable line
for DTC
W — rilgn-d?tecl‘s?_gle
ine for
1°
8 Il
<jo LR oon
CONNECTOR
-10

= O
=
@)
]
2

W B

67

i- {w'__L—'I> <I§> B
| Pez
1 <i> P

#_.i
m.E.m_
98

W
5 B B B
21 [
21 AL \eenie o
LIFT
SENSOR L 1
LY @2 (FIR)
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TROUBLE DIAGNOSIS FOR DTC 34

Al
Needle lift sensor -
| arnesslgonnector/

A))))

SEF606S

Needle Lift Sensor (NLS) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

2. Perform “"DIAGNO

CHECK FOR AIR IN FUEL FILTER.
1. Move priming pump up and down to
purge air from fuel filter.

STIC TROUBLE

CODE CONFIRMATION PROCEDURE"".

B Y

Loosen and retighten engine ground

screws.
v
CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF"". | @ Harness connectors
2. Disconnect ECM harness connector &),
and needle lift sensor harness con- e Harness connectors
nector. (o), or (M19),
3. Check harness continuity between
terminal (2 and ECM terminal §9). e Harness for open or
Continuity should exist. short between needle
If OK, check harness for short. lift sensor and ECM
OK If NG, repair harness or
connectors.
D] y
NG

and engine ground.

CHECK GROUND CIRCUIT.
Check resistance between terminal

Continuity should exist.
If OK, check harness for short.

A€ QA€

|o] coNNECTOR|
34

{ Ecm

[Q]

Y

OK

A

CLOGGING.

TION NOZZLE".
If NG, replace No. 1

CHECK NO. 1 INJECTION NOZZLE FOR

Refer to spray pattern test of “INJEC-

injection nozzle.

'

nectors in the circuit

Disconnect and reconnect harness con-

. Then retest.

SEF607S
D]
€& &
L@]
N SEF608S

¢ Trouble is not fixed.

Check ECM pin term
and check the conne

inals for damage
ction of ECM har-

ness connector. Reconnect ECM har-
ness connector and retest.

Y

4

INSPECT

ION END

EC-215

Check the following.

e Harness connectors

e Joint connector-10

e Harness for open or
short between needle
lift sensor and engine
ground

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Fuel cut solenoid valve

Ignition

switch
ECM

SEF667S

Fuel Cut Solenoid Valve

When the ignition switch is OFF, the ECM turns the fuel cut
solenoid valve OFF (under this condition, no current flows
through the fuel cut solenoid valve), shutting off fuel supply.
When the engine is not operating due to trouble, the fuel cut
solenoid valve may or may not be OFF even when the ignition
switch is ON.

Diagnostic

Trouble Malfunction is detected when ... Ch?‘:k ltems
(Possible Cause)
Code No.
36, 37, 38 e Fue! cut solenoid valve circuit is malfunctioning. e Main power supply circuit (ECM terminals €D}
@) and fuse

e Harness or connectors

(The solenoid valve circuit is open or shorted.)
o Fuel cut solenoid valve
e ECM

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
1) Turn ignition switch “ON"".
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Turn ignition switch “OFF” and wait at least 5 sec-

onds.
OR

@ 1) Start engine.
2) Turn ignition switch “OFF’”’, wait at least 5 seconds
and then turn “ON"’.
3) Perform ‘‘Diagnostic Test Mode 11"’ (Self-diagnostic
results).

EC-216



TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Fuel Cut Solenoid Valve (Cont’d)

o
7.5A 15
W/L W/B
i
O

W/L
71 uUNCTION W/L W/B
BOX No.2 I'LIFLI
JOINT s
CONNECTORS) W /L W /B

0]

W/L

'®<:Ii>

EC-FCUT-01
Refer to
EL-POWER. I I
P/W P/W
= il
INJECTION
P/W éi PUMP
(FUEL CUT
SOLENOID
I L VALVE)
gi::-ll-f:!> €
W/B P/W P/W
2 1B
e 3o
W/B P/W P/w
C)ll....;:;>
<O : LHD models
<{B>: RHD models
mmm : Detectable line
for DTC
== : Non-detectable

line for DTC

W/G B/P B/P P/W  P/W
[l M6l [l 3 [
SSOFF REV  REV FCV  FCV E(ggcs
CONTROL
MODULE)
| 2 Refer to last page
57 2B 67 [1[2[3| @D (1]2]3]4) @@ (Foldout page) .
3/6] BR a|5[6]7[8] W 4]5/6] B 6/7/8 '
' \lelzls/ B @
| pese—— |
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107]108[109] [110]111]112 0| O 42]43 161]
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TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Electronic injection
pump harness
connectors (Fuel cut

= \|
solenoid valve) SEF636S

Fuel Cut Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A\ 4

CHECK POWER SUPPLY.
Check power supply. Refer to EC-162.

"HECHE

— R
(e} T 1]2[3]4)
HEY CONNECTOR| 2t
113 ¢ 115
[ ]
SEF668S
JA
B macTiveTesTR [
FUEL CUT SOL/V ON
zzzz=====: MONITOR =z=zz=z=z===:
CKPS*RPM (TDC) Orpm

Y [ON/OFF][ OFF |

SEF860S

:
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “"ON"". | @ Harness connectors
2. Select ""FUEL CUT SOL/V” in ),
“ACTIVE TEST"” mode with o Harness connectors
CONSULT. @@,
3. Touch "ON” and ““OFF" alter- e Harness for open or
nately. short between ECM
4. Check that operating sound is and fuel cut solenoid
emitted. valve
OR If NG, repair harness or
@ 1. Turn ignition switch “OFF"". connectors.
2. Disconnect ECM harness con-
nector and electronic injection
pump harness connector.
3. Check harness continuity
between terminal @ and
ECM terminals G13), G15).
Continuity should exist.
If OK, check harness for short.
OK
A
CHECK COMPONENT NG | Replace fuel cut solenoid

(Fuel cut solenoid valve).
Refer to “COMPONENT INSPECTION"
on next page.

OK

Y

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

Trouble is not fixed.

A

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

y

INSPECTION END

EC-218

valve.




TROUBLE DIAGNOSIS FOR DTC 36, 37, 38

Shaft

SEF859S8

Fuel Cut Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Fuel cut solenoid valve

1. Remove fuel cut solenoid valve.

2. Check shaft to see if it is lifted when applying 12V direct
current to terminals.

If NG, replace fuel cut solenoid valve.

EC-219



TROUBLE DIAGNOSIS FOR DTC 42

+: The sensor cannot
be removed from

Fuel Temperature Sensor (FTS)

The fuel temperature sensor is used to detect the fuel temper-
ature in the injection pump. The sensor modifies a voltage sig-

=) nal from the ECM. The modified signal returns to the ECM as

Fuel temperature

the fuel temperature input. The sensor uses a thermistor which
is sensitive to the change in temperature. The electrical resis-
tance of the thermistor decreases as temperature increases.

injection pump. sensor « SEFE66S
" < Reference data>
10+ H -
§; Engine C(;?Larzt temper Voltage Resistance
ar Acceptable o e (V) (kQ)
g, C (°F)
(2]
& 1.0t -20 (-4) 46 13.6 - 16.3
% 08}
& o4} 20 (68) 3.5 23-25
0.2f 25 (77) 3.3 19-21
(113 1 P S S S m—!
20 0 20 40 60 80 100 -
& @ 69 oy a0 )@ 50 (122) 2.2 0.75 - 0.86
Temperature °C (°F) SEF012P 60 (140) 18 0.538 - 0.624
80 (176) 1.2 0.289 - 0.344
Diagnostic
Check ltems
Trouble Code Malfunction is detected when ... ; m
(Possible Cause)
No.
42 e An excessively high or low voltage from the sensor | @ Harness or connectors
is detected by ECM. (The sensor circuit is open or shorted.)
e Fuel temperature sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE

1) Turn ignition switch ““ON"".
2) Select “DATA MONITOR’ mode with CONSULT.
3) Wait at least 5 seconds.

OR

®

onds.

Turn ignition switch ““ON” and wait at least 5 sec-

2) Turn ignition switch “OFF”’, wait at least 5 seconds
and then turn “ON".
3) Perform “Diagnostic Test Mode II'’ (Self-diagnostic

results).

EC-220



TROUBLE DIAGNOSIS FOR DTC 42

Fuel Temperature Sensor (FTS) (Cont'd)

EC-FTS-01
TFUEC | TEMPERATURE
W SENSOR)
(B3 e
OR/B B/W
f ‘ <D>: LHD models
<{B>: RHD models
OR/B B/W .
mmm : Detectable line
e D
== : Non-detectable
OF'I/B Biw line for DTC
O @)
<%>
OR/B OR/B B/W B/W
- |i| €D & I’“l'
OFI/B OFI/B B/W B/W
OR/B B/w
o1l 50
TF GND ECM
—A (ECCS
CONTROL
MODULE)
Refer to last page
11213 4\- @ (Foldout page) .
65 6/718/ GY

E101

EEEE[!]

W H.S.

29]30[31]32133
3435]36]37

1]2]3 20[21[22[23)
EIEE] O || J24l827/28

1617 18
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TROUBLE DIAGNOSIS FOR DTC 42

Electronic injection
pump harness connectors
(Fuel temperature
sensor)

SEF609S

SEF610S

Fuel Temperature Sensor (FTS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

:

& DISCONNECT
A&

DISCONNECT

HAE

A
(AT2]314N
\lel7(8

|

O

ECM CONNECTORI|

50

[Q]

SEF611S

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch "OFF’". | @ Harness connectors

2. Disconnect fuel temperature sensor (),
harness connector. @ Harness connectors

3. Turn ignition switch “ON"". G,

4. Check voltage between terminal @ e Harness for open or
and ground with CONSULT or tester. short between ECM
Voltage: and fuel temperature

Approximately 4.9V sensor
OK If NG, repair harness or
connectors.
B v

CHECK GROUND CIRCUIT. NGA Check the following.

1. Turn ignition switch "“OFF". "1 e Harness connectors

2. Check harness continuity between Q,
terminal and ECM terminal &0). e Harness connectors
Continuity should exist. G, @)

If OK, check harness for short. e Harness for open or
oK short between ECM
and fuel temperature
sensor
If NG, repair harness or
connectors.
y
NG

CHECK COMPONENT

(Fuel temperature sensor).

Refer to “COMPONENT INSPECTION”
on next page.

OK

Y

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

Trouble is not fixed.

Y

Check ECM pin terminals for damage

and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

INSPECTION END

EC-222

Y

Take proper action.




TROUBLE DIAGNOSIS FOR DTC 42

(
& DISCONNECT
T.S.
-"413]2]1
\al7]6[ J
ﬁJ
SEF612S
20+
18 F
6F
g ar Acceptable
g ol
1.0k
B 08f
[}
& 0.4}
0.2f
0.1 1 4
( 4) (32) (68) (104) (148) (176) (21 2)
Temperature ° SEFO12P

Fuel Temperature Sensor (FTS) (Cont’d)
COMPONENT INSPECTION
Fuel temperature sensor

Wait until fuel temperature sensor reaches room temperature.
Check resistance as shown in the figure.

Temperature °C (°F) Resistance kQ
20 (68) 23-25
25 (77) 1.9-2.1
50 (122) 0.75 - 0.86
60 (140) 0.538 - 0.624
80 (176) 0.289 - 0.344

If NG, take proper action.
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TROUBLE DIAGNOSIS FOR DTC 43

Accelerator Position Sensor

The accelerator position sensor is installed on the upper end of
the accelerator pedal assembly. The sensor detects the accel-
erator position and sends a signal to the ECM. The ECM uses
the signal to determine the amount of fuel to be injected.

oft
accelerator
position
switch

Supply voltage: 5V
(Applied between terminal
No. 1 and 3)

6.0

Output voltage between

)
(o]
el
c
(]
o
o
@ — (4) £ 6 Full : terminal No. 2 and 3) l/
g XI5] {-——-OS/accelerator £ 4.0
&) 2 4 position g
4 switch -~
c
Throttle 3
o K@ % 2 position % 2.0 e
@ 3 ) sensor « /
Q
o
8
©
>
P 0
a3 0 45 90 135
8 Throttle valve opening angle (deg)
SEF861S
Diagnostic
9 I Check ltems
Trouble Malfunction is detected when ... .
! (Possible Cause)
Code No.

43

e An excessively low or high voltage from the sensor | @ Harness or connectors

is detected by the ECM.

(The sensor circuit is open or shorted.)
e Accelerator position sensor
o Accelerator position switch
e Accelerator switch (F/C)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

® 2

Turn ignition switch ""ON"’.
Select ‘DATA MONITOR” mode with CONSULT.

3) Wait at least 2 seconds.
OR
.ﬁ" ) Turn ignition switch “ON’’ and wait 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.
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TROUBLE DIAGNOSIS FOR DTC 43

Accelerator Position Sensor (Cont’d)

EC-APS-01
ECM
(ECcs
CONTROL
MODULE) {O: LHD models
TVO+ TVO TvO- {B>: RHD models
l—r‘| L-—l L-' mmm . Detectable line
Y/R G BR for DTC
’ f i = : Non-detectable
line for DTC
C ,—
|
' I
UER! JOINT
CONNECTOR
-10
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B
|
<S1IRD> !
X H
R e
124
B B
?J
i : &
|
T )
2 [ | 3
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TROUBLE DIAGNOSIS FOR DTC 43

S

Accelerator position

sensor ha{)r)ess
connector 7 /
3
/
(\\

Accelerator
pedal ||}

\ﬂ\

SEF613S

Accelerator Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

DISCONNECT

<

®

0)

@& =
/']

SEF034S

SEF605S

CHECK POWER SUPPLY. NG, | Repair harness or con-
1. Turn ignition switch "OFF"". nectors.
2. Disconnect accelerator position sen-
sor harness connector.
3. Turn ignition switch “ON".
4. Check voltage between terminal 3
and ground with CONSULT or tester.
Volitage: Approximately 5.12V
OK
B8] Y
CHECK GROUND CIRCUIT. r& Check the following.
1. Turn ignition switch “OFF"’. e Harness for open or
2. Loosen and retighten engine ground short between ECM
screw. and accelerator posi-
3. Check harness continuity between tion sensor
terminal (I and engine ground. If NG, repair harness or
Continuity should exist. connectors.
If OK, check harness for short.
OK
Y
CHECK INPUT SIGNAL CIRCUIT. NG, Repair harness or con-
1. Disconnect ECM harness connector. nectors.
2. Check harness continuity between
ECM terminal @ and terminal @.
Continuity should exist.
If OK, check harness for short.
OK
y
NG

CHECK COMPONENT
(Accelerator position sensor).
Refer to "COMPONENT INSPECTION"

Y

E! on next page.
E DISCONNECT ™\ OK
A€ & L
(T_@@ Disconnect and reconnect harness con-
nectors in the circuit. Then retest.
Trouble is not fixed.
[Q] [ ] :
R Check ECM pin terminals for damage
= and check the connection of ECM har-
ness connector. Reconnect ECM har-
SEF035S| | ness connector and retest.
DISCONNECT DISCONNECT
A€ 2 |
HS. TS INSPECTION END

=

[_ecu

23

lo[ connecton]|
@ I

&

SEF566P

EC-226

Replace accelerator
pedal assembly.




TROUBLE DIAGNOSIS FOR DTC 43

~/

Accelerator posmon
sensor

Accelerator
pedal

@E:

L

DISCONNEC'

@

)

[Ql

(e

SEF614S

Accelerator Position Sensor (Cont’'d)

COMPONENT INSPECTION
Accelerator position sensor

1. Disconnect accelerator position sensor harness connector.
2. Make sure that resistance between terminals O and @
changes when opening throttle valve manually.

Throttle valve conditions

Resistance [at 25°C (77°F)]

Completely closed

Approximately 0.5 kQ

Partially open

0.5 -4 kQ

Completely open

Approximately 4 kQ

If NG, replace accelerator pedal assembly.

CAUTION:

If accelerator position sensor

or ECM connector

disconnected, perform the following procedures:
Select “OFF ACCEL PO SIG” in “ACTIVE TEST” mode.

Touch CLEAR.

is

Start and warm up engine. After engine has warmed up,

idle for 10 minutes.
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TROUBLE DIAGNOSIS FOR DTC 47

Core Crankshaft Position Sensor (TDC)

The crankshaft position sensor (TDC) monitors engine speed by
—— means of signals from the sensing plate (with two protrusions)
i ﬁ installed to the crankshaft pulley. The datum signal output is

1 ‘ detected at ATDC 70° and sent to the ECM. The sensor signal
= is used for fuel injection control and fuel injection timing con-
Magnet trol.
N\
Coil

SEF615S

%
_ < <
Crankshaft position > ‘
sensor (TDC) :/
SEF616S
Diagnostic
Check ltems
Trouble Code Malfunction is detected when .... . °
(Possible Cause)
No.
47 e An improper signal from the sensor is detected by |e Harness or connectors
ECM during engine running and cranking. (The sensor circuit is open.)
e Crankshaft position sensor (TDC)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Before performing the following procedure, confirm that battery
voltage is more than 10V.
1) Turn ignition switch “ON” and select ‘‘DATA
= MONITOR’ mode with CONSULT.
2) Set START switch to ON for at least 0.5 seconds.
3) Start engine and run it for at least 2 seconds at idle
speed.
OR
@ 1) Set START switch to ON for at least 0.5 seconds.
2) Start engine and run it for at least 2 seconds at idle
speed.
3) Turn ignition switch “OFF”’, wait at least 5 seconds
and then turn “ON”’.
4) Perform “"Diagnostic Test Mode II”’ (Self-diagnostic
results).
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TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (TDC) (Cont’d)

EC-CKPS-01
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MODULE)
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TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (TDC) (Cont’d)

EC-CKPS-02
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ECM
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MODULE)
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D

B
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TROUBLE DIAGNOSIS FOR DTC 47
Crankshaft Position Sensor (TDC) (Cont’d)

DIAGNOSTIC PROCEDURE

\ INSPECTION START
N \J ),
@ !
| CHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF"". "] @ Harness connectors
Crankshaﬂ posmon . 2. Disconnect crankshaft position sen- D}
>7sensor (TDC) sor (TDC) and ECM harness connec- e Harness connectors
harness connector SEF617S tors. , @
3. Check continuity between ECM termi- e Harness for open or
nal @), and terminal 3. short between ECM
Continuity should exist. and crankshaft position
. ooy “ - - If OK, check harness for short. sensor (TDC)
If NG, repair harness or
m OK
ECM IOI CONNECTOR" connectors.
BE 5| !
CHECK GROUND CIRCUIT-I. NG | Check the following.
@ Check harness continuity between ter- | @ Harness connectors
L minal (2 and ECM terminals @), 6. me),
SEF618S| | Continuity should exist. e Harness connectors
B If OK, check harness for short. D), @)
OK e Harness for open or

short between crank-

DISCONNECT DISCONNECT
. “ . shaft position sensor

(TDC) harness connec-

ECM |0|CONNECT0RH tor and ECM
47, 52 If NG, repair harness or
connectors.

[Q] b

. v sere1os| | CHECK GROUND CIRCUIT-II NG | Check the following.
1. Loosen and retighten engine ground e Harness connectors
Engine ground screws. ), @20, 2D,
2. Check harness continuity between e Joint connector-10
terminal () and engine ground. e Harness for open or
Continuity should exist. short between crank-
If OK, check harness for short. shaft position sensor
OK (TDC) and engine
ground
If NG, repair harness or
connectors.
SEF605S y
CHECK COMPONENT NG | Replace crankshaft posi-
DISCONNECT [Crankshaft position sensor (TDC)]. "] tion sensor (TDC).

Eé}] @%@ Refer to “COMPONENT INSPECTION"

on next page.

o B

N
lOK

[Ql

SEF852S8
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TROUBLE DIAGNOSIS FOR DTC 47

Crankshaft Position Sensor (TDC) (Cont’d)

®

!

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

{, Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\4

INSPECTION END

SEF620S

Crankshaft position
sensor (TDC)!
harness connector

Lo

& DISCONNECT
A€
{ 3] 2 l )

[Q]

SEF621S

COMPONENT INSPECTION
Crankshaft position sensor (TDC)

1.

2.
3.
4.

Disconnect crankshaft position sensor (TDC) harness con-
nector.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance between terminals @ and ®.
Resistance: Approximately 1,215 - 1,485Q
[at 25°C (77°F)]
If NG, replace crankshaft position sensor (TDC).

EC-232
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Governor Cut Circuit

ON BOARD DIAGNOSIS LOGIC

This diagnostic procedure checks whether or not fuel cut is being performed during deceleration.
Signals from the accelerator switch and camshaft position sensor (PUMP) are sent to the ECM. The ECM
uses these signals to control the electric governor operation.

Accelerator switch (F/C)

Accelerator position

Y

Engine speed

ECM > Electric
governor

Camshaft position sensor (PUMP)

Y

Diagnostic Trou-

ble Code No. Malfunction is detected when ....

Check Item
(Possible Cause)

48 @ Accelerator switch circuit is shorted.

malfunctioning.

e Harness or connectors

e Crankshaft position sensor (PUMP) or ECM is [Accelerator switch and camshaft position sensor

(PUMP) circuits]
e Accelerator switch (F/C)
e Camshaft position sensor (PUMP)
e ECM

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: If both DTC 48 and 11 or 23 are displayed, perform TROU-
BLE DIAGNOSIS FOR DTC 11 or 23 (See EC-167 or 197).

=N 1
B

Turn ignition switch “"ON”.

Select “DATA MONITOR” mode with CONSULT.
Start engine and run it to 3,000 rpm, then quickly
release accelerator pedal.

3)
® "
2)
3)

OR
Start engine and run it to 3,000 rpm, then quickly
release accelerator pedal.
Turn ignition switch “OFF’’, wait at least 5 seconds
and then turn “ON"".
Perform “‘Diagnostic Test Mode Il (Self-diagnostic
results)”.

EC-233



TROUBLE DIAGNOSIS FOR DTC 48

Governor Cut Circuit (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

4

1) Turn ignition switch “ON",
2) Select “SELF DIAG RESULTS”
mode with CONSULT.
3) Touch “ERASE".
OR

@ 1) Turn ignition switch “ON"".

2) Erase the diagnostic test
mode |l (Self-diagnostic
results} memory.

4

PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.
See previous page.

y

Is the DTC 48 displayed again?

Yes

Replace ECM.

No

A 4

INSPECTION END

EC-234



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Crankshatt position sensor (TDC)

Engine speed

Glow Control System

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Ceramic heater

Resistor
_er—\

Sl

SEF857S

ECM

Glow relay

N

Glow plugs

>

Glow lamp

When engine coolant temperature is more than 75°C (167°F), the
glow relay turns off, inactivating the quick-glow contro!l until

coolant temperature drops below 55°C (131°F).

When coolant temperature is lower than 75°C (167°F):

e Ignition switch ON

After ignition switch has turned to ON, the glow relay turns
ON for a certain period of time in relation to engine coolant
temperature, allowing current to flow through glow plug.

The glow relay turns ON, allowing current to flow through

e Cranking
glow plug.
e Starting

After engine has started, current continues to flow through
glow plug (after-glow mode) for a certain period in relation
to engine coolant temperature.
When engine coolant temperature exceeds 50°C (122°F),
current flow through glow plug is interrupted.

COMPONENT DESCRIPTION

Glow plug

The glow plug is provided with a ceramic heating element to
obtain a high-temperature resistance. It glows in response to a
signal sent from the ECM, allowing current to flow through the
glow plug via the glow relay.

EC-235
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IGNITION SWITCH

Glow Control System (Cont’d)

EC-GLOW-01

BATTERY
ON or START
T
10A gEgEK _—— 254 | Refer to EL-POWER.
g (J/B) g g E
(1) i
Y] W/L B/R
Y |
‘ <{D>: LHD models
<{B>: RHD models
mmm : Detectable line
IZ/L B/R Lo for DTC
| ] == : Non-detectable
[1] T[l Y line for DTC
%—ézj@
Ll
Y W/R R
I'LI COMBINATION |
[30ll yETER I
(GLOW
INDICATOR @)
EXl LAMP)
OR
W/R W/R R
158 (rioB)l
B3 3 @
W/R W/R R
: i R
T .
OR W/R =]
el 111
- ECM GLOW
G/LMP G/R-1 (E gﬁ%:;o,_ SLOW
MODULE) €D
= = = =
Fo T N Refer to last page
: — : (Foldout page) .
BEBIR/ NP7 @32 v [1]€8D €2 ;€S = €D
14030l al37136[B[34] W :GWW: 1 B B, €D
""""""""""""" (1)
102{103] 1104105106 1]2]3 2021[22[23 3B
1oejtog] [11of1nt]ize] (21617811 Tig| || O || J24i2Bl6l7128) 17 R
T 11]12[13]14] [29[30[31[32[33} W h.s
|415] |436]147]118] 351 Tigazmaey 291 d5%E] 149 S.

EC-236
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

S(01 - 0.15

8.7 - 13.0 in-lb)

Y
Connecting plate nuts
[®]1.0 - 1.5 Nem —

kg-m,* ~

Glow Control System (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

NG

Glow relay
harness connectors

i

~N W
SEF939P

% DISCONNECT
Vel 3
@]

&

.

[Q]

1
BRI [2]
@D
) SEF940P
y td
Hs. TS,
|L_EcM__[o[conNeCTOR])
1i1 2
SEF675S
D]
& DISCONNECT
- Glow
t5]0] [O] plug
SO

&

SEF942P

Check fuel level, fuel supplying system, ’ | Correct.
starter motor, etc. "
OK
Y
Check that all glow plug connecting NG‘ Install properly.
plate nuts are installed properly. "
OK
y
CHECK OVERALL FUNCTION. OK | CHECK COMPONENT
Check entire glow control system. " (Glow plug).
(Refer to ‘'System Operation Check'’ on See page EC-239.
next page.)
NG
8] '
CHECK VOLTAGE BETWEEN GLOW NG | Check the following.
RELAY AND GROUND. | ® 7.5A fuse
Check voltage between terminals (@), e 75A fusible link
(® and ground with tester. e Harness continuity
Voltage: Battery volitage between glow relay
OK and fuse'
If NG, repair harness or
connectors.
v
CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair harness or con-
Check harness continuity between ECM nectors.
terminal (311 and terminal @ .
Continuity should exist.
If OK, check harness for short.
OK
D) :
NG

CHECK HARNESS CONTINUITY
BETWEEN GLOW RELAY AND GLOW
PLUG.

1. Disconnect ECM harness connector.

2. Disconnect glow relay.

3. Check harness continuity between
glow relay terminal (® and glow
plug.

Continuity should exist.
If OK, check harness for short.

Y

lOK

®

EC-237

Repair harness or con-
nectors.




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Glow Control System (Cont’d)

®

l

CHECK COMPONENTS

NG

_| Replace malfunctioning

(Glow relay, Glow plug).
Refer to “COMPONENT INSPECTION",
EC-239.

OK
Y

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

' Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\4

INSPECTION END

)T
& \\’\Q\ ®
, ﬁ-‘ ~ B
| O J\/—\[\\/ A

-~ Glow plug plate

o5

(&)

$

@O

~I

r‘ v
B i, /_

3

It

a//—/

T

SEC554B

(Sec.)

Quitil: pre-heating time
=]

(=}

Coolant temperature

75 (°C)
(167) (°F)

SEF676S

SYSTEM OPERATION CHECK

- component(s).

Set voltmeter between glow plug and engine body.

1. Quick-glow (Pre-glow) system
Turn ignition switch “ON’".
Read voltage.

Voltage:

owe

Battery voltage for about 20* seconds
* Engine coolant temperature is lower than 75°C
(167°F). [It is lower than 55°C (131°F) after warm-

up.]

* Repeating ignition switch “ON”’ and “OFF’’ may

change the time.
Quick-glow (Cranking) system

n

a. Disconnect ‘S’ terminal for starter motor to prevent engine

from cranking.

b. Read voltage when ignition switch is turned to “START"".

Voltage:
Battery voltage*

* For about 20 seconds after returning ignition switch

to “ON”.

EC-238
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300
n
(V]
e
o 200f
£
5100—
2 60
2
<
6 | 1 I 1 1
~40 0710720730 40 50 60 80
§ 88882 88E
Coolant temperature °C (°F) SEF677S
% LL. 1
_Iﬁ i J
e

SEC564B

}(

AR =

SEF630K

~— Glow nut
Glow harness
Connecting
plate

Washer

Spring washer

Glow plug

SEC565B

Glow Control System (Cont’d)

3. After-glow system
a. Connect ““S” terminal to starter motor.
b. Start engine and read voltage.
Voltage:
Battery voltage for 5* minutes
* Engine coolant temperature is lower than 10°C

(50°F).
COMPONENT INSPECTION
Glow relay EC

1. Check relay for coil continuity.
Continuity should exist.
2. Check relay for proper operation.

Coil voltage Continuity Contact point
ov No OFF
12V Yes ON
Glow plug

1. Remove glow plug connecting plate.
2. Check each glow plug for continuity.
Continuity should exist:
Approximately 0.5Q [at 25°C (77°F)]
o If NG, replace glow plug.

3. Install glow plug connecting plate securely.

e Do not bump glow plug heating element. If it is bumped,
replace glow plug with new one. (If glow plug is dropped
from a height of 10 cm (3.94 in), replace with new one.)

e If glow plug installation hole is contaminated with carbon,
remove using a reamer or suitable tool.

e Hand-tighten glow plug by turning it 2 to 3 times, then
tighten using a tool to specified torque.

[0): 15 - 20 N'm (1.5 - 2.0 kg-m, 11 - 14 ft-Ib)

EC-239
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EGRC-Solenoid Valve A, B and Throttie Control
Solenoid Valve

SYSTEM DESCRIPTION

Camshaft position sensor (TDC) Engine speed ; EGRC-solenoid valve A
. ECM
Accelerator position sensor Accelerator position (ECCS-D »| EGRC-solenoid valve B
"1 control
module)
Engine coolant temperature sensor Engine coolant temperature -~ Throttle control solenoid valve

The ECM receives signals sent from the engine coolant temper-
ature sensor, crankshaft position sensor (TDC) and accelerator
position sensor to determine engine speed and operating con-
ditions. Based on these signals, the ECM controls EGR control
solenoid valve (A and B) operation and throttle control solenoid
valve operation.

Engine coolant EGRC-solenoid valve Throttle control Throttle control | Amount of EGR
terr:pet;ature Load A solenoid valve EGR valve valve gas
C (°F) B
OFF OFF OFF
Below 70 (158) Any (Closed) (Closed) (Closed) Fully closed Fully open —
ON ON ON
Low load (Open) (Open) (Open) Fully open Closed Large
. ON ON OFF .
Medium load-1 (Open) (Open) (Closed) Fully open Fully open Medium
Above 70 (158) ON OFF OFF
Medium toad-2 (Open) (Closed) (Closed) Half open Fully open Small
. OFF OFF OFF
High load (Closed) (Closed) (Closed) Fully closed Fully open —

To control valve

To intake ‘

air flow

COMPONENT DESCRIPTION

The EGRC-solenoid valves A and B control vacuum pressure
acting on the EGR valve. The EGR control valve will then be
fully opened, half-opened or fully closed, as required.

e The throttle control solenoid valve controls vacuum pressure
;Zf";‘l‘m acting on the throttle chamber. Thus, intake air passages are
opened or closed in relation to exhaust gas and intake air. Uti-
lizing the relationship between exhaust gas pressure and intake
air pressure control, the amount of EGR (exhaust gas recircu-
lated) is regulated in three stages — large, medium, small.
SEF240PH

EC-240
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IGNITION SWITCH

EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont’d)

EC-EGRC/V-01

ON or START
FUSE -
10A |EUSE, |Refer to EL-POWER.
(J/B) mmm : Detectable line
for DTC
Q11 == : Non-detectable
LIT]—I _J line for DTC
W/R
|
[
I
W/R
€3
Lr"@
W/R
o
] |
W/R W/R W/R
| | A
2| EGRC- 21l EGRC- 2]l THROTTLE
SOLENOID SOLENOID CONTROL
VALVE A VALVE B SOLENOID
i VALVE
GY P L
GY ;
e 7
GY P
Y P L
BE =22 - - —————{RBp - == m—— == - 6E]
B 23 €3
Y P L
GY P L
[FGEl [FuEL Il
EGR EGR TH/C | REM
—A -B -1 ECCS
CONTROL
MODULE)
1[2][3] €D Xl €70 @38 Refer to last page
a[5[6] B ‘B , , %g) (Foldout page) .
C12)
101]102]103] [104]105]106 112[3] [4] 2021[22[23
fo7{to8f109] [11ofi1a]ize] (BLEL718IS [0 [| (O || 124026127128
{1341t (11617118 e 19| EJEUETIEREY
15 [16]17]18] 34[36536[37
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EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont’d)

TGNITION SWITCH EC-EGRC/V-02
ON or START
FUSE -P )
10A | BLocK Refer to EL-POWER
(J/B) mmm : Detectable line
for DTC
Q11 == : Non-detectable
L5 _ line for DTC
W/R
|
o
i
W/R
(2]
W/R
o
I |
W/R W/R W/R
[Z]l EGRC- 21! EGRC- 75_ THROTTLE
SOLENOID SOLENOID CONTROL
% VALVE A VALVE B % 32::52010
&®» 1 @&
N - L]
GY Ii’ L
BY P
= €D
o]
BY ’i
BY - P L
€D =
I[zoalr Ge " ‘E:K_l_l
GY P li
GY P L
o3l o9l [Eul
EGR EGR TH/C E(ggcs
-A -B -1
CONTROL
MODULE)
1]2]3] €0D X €31/ ( Refer to last page
T'g'gJ B ﬂ‘ , ?, (Foldout page) .
G5}
101]102]103| |104]105{106;
fo7]108]tos| [11o]1itfaz| 5161718191 o) [| O
[11]1213[14
13[14]16) [116]147]418] e Taeazag) 291
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./

'\

= oy

»w”” @i ~ Cfé)\ H

= \G
\ / T
EGR valve =
SEF678S
“cﬂ
a h“ AN e
Throttle 222

&N

control valve

SEF681S

EGRC-Solenoid Valve A, B and Throttle Control

Solenoid Valve (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK OVERALL FUNCTION.

1. Start engine and warm it up suffi-
ciently.

2. Perform diagnostic test mode Il (Self-
diagnostic results).

Make sure that diagnostic trouble
code No. 55 is displayed.

3. Make sure that EGR valve spring
moves up and down (Use your fin-
ger) under the following conditions.
At idle:

Spring does not move.

Racing engine from idle to 2,800 rpm:

Spring moves up and down.

4. Make sure that throttle control valve
rod moves up and down under the
following conditions.

At idle:
Rod does not move.

Racing engine from idle to 2,500 rpm:

Rod moves up and down.

OK INSPECTION END

NG

B v

Y

CHECK VACUUM SOURCES TO EGR
VALVE AND THROTTLE CONTROL
VALVE.
1. Disconnect vacuum hoses to EGR
valve and throttle control valve.
2. Make sure that vacuum exists under
the following conditions.
At idle:
Vacuum should exist.

Racing engine from idle to 2,800 rpm:

Vacuum should not exist.

OK | CHECK COMPONENTS

Y

lNG

®

EC-243

(EGR valve and throttle
control valve).
(See page EC-246.)

NG

Y

Replace malfunctioning
component(s).
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mrcrvetestl [

EGRC SOL/V A OFF
zzzz==z==x MONITOR zzz=z=zzz=zz=:
CKPS*RPM (TDC) Orpm

[_oN_|[on/oFr | I

SEF682S

comeer
G} Cf é)\-H

P

il Ecm |0 CONNECTOR||
1

103 109

/)

SEF683S

E .
o
Crack

Clogging

—_—
R Improper connection

SEF816F

EGRC-Solenoid Valve A, B and Throttle Control
Solenoid Valve (Cont'd)

®

l

CHECK CONTROL FUNCTION.

1. Turn ignition switch ““ON"".

2. Turn EGRC-solenoid valve A,
B and throttle chamber control
solenoid valve ‘“ON” and
“OFF" in “ACTIVE TEST"
mode with CONSULT and
check operating sound.

OR

OK

@1.

Check voltage between ECM
terminals (363), and
ground with tester under the
following conditions.
Voltage:
At idle
Approximately 0.4V
Engine speed is 2,800 rpm
Battery voltage
2. Check voltage between ECM
terminal (O and ground with
tester under the following con-
ditions.
Voltage:
At idle
Approximately 0.4V
Racing engine from idle to
2,500 rpm
Battery voltage

lNG

EC-244

Y

CHECK VACUUM HOSE.
Check vacuum hose for
clogging, cracks or
improper connection.
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“harness_connector

NiEI =

EGHC solenmd valve A ‘
harness connector
\\4

[} =
EGRC-solenoid valve B/

EGRC-Solenoid Valve A, B and Throttie Control

Solenoid Valve (Cont’'d)

|

|

g% .

r

Throttle control
{7 solenoid valve

S~ harness_connector

~

- =/ SEF685S
DISCONNECT
€
an)
@ O
@ !
SEF674P

. DISCONNECT . DISCONNECT

ECI

IOI CONNECTOR||

d»

1

103

109

[al

SEF686S

CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF"". "| e Harness connectors
2. Disconnect EGRC-solenoid valve A, B (2,
and throttle control solenoid valve o 10A fuse
harness connector. e Harness for open or
3. Turn ignition switch ""ON". short between EGRC-
4. Check voltage between terminal (2 solenoid valve A, B
and ground with CONSULT or tester. and fuse
Voltage: Battery voltage e Harness for open or
short between throttle
OK .
control solenoid valve
and fuse
If NG, repair harness or
connectors.
Y
CHECK OUTPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect ECM harness connector. | e Harness connectors
2. Check harness continuity between (),
ECM terminal (D and terminal @, e Harness connectors
ECM terminal and terminal (D, (23,
ECM terminal and terminal ). e Harness for open or
Continuity should exist. short between EGRC-
If OK, check harness for short. solenoid valve A, B
OK and ECM
e Harness for open or
short between throttle
control solenoid valve
and ECM
If NG, repair harness or
connectors.
y
NG

CHECK COMPONENTS
(EGRC-solenoid valve A, B and throttle
control solenoid valve).

Refer to ““COMPONENT INSPECTION"
on next page.

JOK
4

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

v Trouble is not fixed.

Check ECM pin terminals for damage or
the connection of ECM harness connec-
tor. Reconnect ECM harness connector

and retest.

14

INSPECTION END

EC-245

Replace malfunctioning
component(s).
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EGR valve

MEF137D

Throttle
control valve

SEF687S

BATTERY

MEC488B

EGRC-Solenoid Valve A, B and Throttie Control
Solenoid Valve (Cont’d)
COMPONENT INSPECTION

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

Throttle control valve

Apply vacuum to throttie control valve vacuum port with a hand
vacuum pump.

Throttle control valve should close.

If NG, replace throttie control valve.

EGRC-solenoid valve A, B and throttle control solenoid
valve

Check air passage continuity.

Air passage
continuity
between ® and ©

Air passage
continuity
between ® and

Condition

12V direct current sup-

ply between terminals Yes No
@ and @
No supply No Yes

If NG, replace solenoid valve(s).

EC-246
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Start Signal

BATTERY
Refer to
30A | EL-POWER.
i
| |
G _
I mmm . Detectable line
G for DTC
== : Non-detectable
H__‘H line for DTC
g7 [ IGNITION
ON SWITCH
OFF “@—-@ E114
ACC
el
B/L
B/L
e
7.5A [ (J/B)
) (1)
E1®
4]
B/Y
B/Y
[E9l
STSW ECM
(ECCS
CONTROL
MODULE)
Refer to last page
1]2 (Foldout page) .
5[3]6] W
@5, €D
| p— |
101]102{103] [104]105]106 1]2]3] (4] 20[21[2223| __|38]30] J40l41] [53[54[55] |56
516[7]8]9] [24]25[26]27[28] [44]45]46[57]56]59]60] s
107{108]109] [110]111]142) 4243 61]
[11{12]13(14] [29[30]31{32[33] |47]48]62]63]64]65] W H.S
1314 115] [11e[117]148] e Tagjazag) 29 qBpoay] 49150 G153 e6l67]ealdl

HEC257
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Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

% MONITOR ¥ NOFALL []
START SIGNAL OFF
l RECORD |
SEFG?SS

GIl PRI

r== r«:ﬁ CONNECT
[___EcH__[of connEcToR]| . G
20

L_]

SEF109P

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON"".
2. Check “START SIGNAL" in
“DATA MONITOR" mode with
CONSULT.

IGN "'ON"
IGN ""START"

OFF
ON

OR

OK

INSPECTION END

1. Turn ignition switch to
“START".

2. Check voltage between ECM
terminal €) and ground.
Voltage:

Ignition switch “START”
Batltery voltage

Except above
Approximately 0V

®

NG
\4

Check if 7.5A fuse is OK.

NG

Replace 7.5A fuse.

B 4

OK

== Fuse
Il__ECM o] connECTOR]| %b,ock
20

SEF066S

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 @) and fuse block.
Continuity should exist.

If OK, check harness for short.

NG

. | Check the following.

JOK

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

{' Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

\d

INSPECTION END

EC-248

" | @ Harness for open or

short between ECM and
fuse block
i NG, repair harness or
connectors.
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Accelerator Position Switch

EC-249

EC-ACL/SW-01
’ | Refer to
7 BA 15a |EL~POWER.
W/L W;B _ @: LHD models
| | <{B>: RHD models
O O mmmm . Detectable line
for DTC
— rilqn—dtfeteclg?téle EC
w/L W/L W/B w/B ine tor
€od sl ] €2
'—rJ 40 -Gy U '—rJ
W/L W/L W/B W/B
@) B>~ O——@ I I 21
]
<'IIJ'> :l'F WL WL WE ACCELERATOR
rl"l = f OFF  FULL POSITION
W/L (5“ 6|] EgEEY ACCEL ACCEL SWITCH
- .\__ '~ ——
71 Juncrzon | il oTHER oren | @2
(JOINT L l|__“L,JJ =]
CONNECTORS) W/G6 R B/P Loy v
[ ¢d : <O | I —_—
wiL { R A
31 31 o1y
CONNECTOR
® -10
| RS
W/G B/P B/P R R L/Y Y
4] mel [ B8l B B zal
SSOFF REV  REV VB VB IDLE  FULL ECM
(ECCS
CONTROL
MODULE)
1142 Refer to last page
5[7 12]C[3] M7®  [A[4[A]4[4[4]1[4[1]1] MBD (Foldout page) .
3|6/ BR 4|5[6]7]8] W d2[2[2[3[3]3[3]4]4[4p BR @23 ey
,
| p—
101]102[103] [104]105]106 112[3] [4] 20212223
to7[108]10s] [110]taftz] (2161718181 gl | | O || 24I25i26l27128 )
31141t (161 el fig) 290/34132153 LV .S
[15] [16[17]18 34[35]36[37 -
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Y¢ MONITOR

FULL ACCEL SW OFF
OFF ACCEL SW ON

% NOFAIL []

l

RECORD

SEF626S

I €& 6.

CONNEC‘@H

31

32
”
@ &

#
22

SEF627S

Accelerator Position Switch (Cont’d)

The accelerator position switch detects OFF-accelerator switch
signal and Full-accelerator switch signal and send these sig-
nals to the ECM. The ECM will then determine engine idle con-
ditions. These signals are also used for diagnosing the accel-
erator position sensor.

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

CHECK OVERALL FUNCTION.

1. Turn ignition switch “"ON".
2. Select “FULL ACCEL SW" and
““OFF ACCEL SW” in "DATA
MONITOR" mode with CON-
SULT.
3. Check “"FULL ACCEL SW" and
“OFF ACCEL SW" signal
under the following conditions.
OFF ACCEL SW:
Accelerator pedal released
ON
Accelerator pedal
depressed OFF

FULL ACCEL SWw: )
Accelerator pedal released
OFF
Accelerator pedal fully
depressed ON

OR

OK

1. Turn ignition switch “ON"".

2. Check voltage between ECM
terminal @) and ground under
the following conditions.
Voltage:

Accelerator pedal released
Battery voltage
Accelerator pedal fully
depressed
Approximately 0V

3. Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:

Accelerator pedal released
Approximately 0V
Accelerator pedal fully
depressed
Battery voltage

NG
®

EC-250

INSPECTION END




TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

\. QM\/

Accelerator position
switch harness

connector SEF628S

B
o T =
SEF644P

. DISCONNECT I . DISCONNECT

it Ecm Jol CONNECTORI|
31

[Q]

SEF629S

Accelerator Position Switch (Cont’d)

®

g |

. DISCONNECT I DISCONNECT

Y] IOI CONNECTORI

32

[Q]

SEF630S

CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | e Joint connector-10
2. Disconnect accelerator position o Harness for open or
switch harness connector. short between ECCS
3. Turn ignition switch “ON". relay and accelerator
4. Check voltage between terminal 2 position switch
and ground with CONSULT or tester. If NG, repair harness or
Voltage: Battery voltage connectors.
OK
Y
CHECK INPUT SIGNAL CIRCUIT-I. NG | Repair harness or con-
1. Turn ignition switch “OFF"’. "| nectors.
2. Disconnect ECM harness connector.
3. Check harness continuity between
terminal () and ECM terminal @).
Continuity should exist.
If OK, check harness for short.
OK
D] v
CHECK INPUT SIGNAL CIRCUIT-II. NG Repair harness or con-
Check harness continuity between ter- | nectors.
minal (3 and ECM terminal €.
Continuity should exist.
If OK, check harness for short.
OK
Y
NG

CHECK COMPONENT

(Accelerator position switch).

Refer to “COMFONENT INSPECTION"
on next page.

\ 4

OK

y

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

v Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

Y

INSPECTION END

EC-251

Replace accelerator
pedal assembly.
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Accelerator positio
switch ~ 37

Q\\&x CAE

Accelerator

1~ @

SEF631S

Accelerator Position Switch (Cont’d)
COMPONENT INSPECTION

Accelerator position switch

1. Disconnect accelerator position switch harness connector.
2. Check continuity between terminals @ and @.

Conditions Continuity
Accelerator pedal released Yes
Accelerator pedal depressed No

3. Check continuity between terminals @ and @ .

Conditions Continuity
Accelerator pedal released No
Accelerator pedal fully depressed Yes

If NG, replace accelerator pedal assembly.

CAUTION:
If accelerator position sensor or ECM connector is
disconnected, perform the following procedures:
Select “OFF ACCEL PO SIG” in “ACTIVE TEST”’ mode.
Touch CLEAR.
Start and warm up engine. After engine has warmed up,
idle for 10 minutes.

EC-252



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

Neutral Position Switch
EC-PNP/SW-01

ECM
(ECCS
voDULE)
NEUT <{C>: LHD models
220 {B>: RHD models
mmm : Detectable line
G/OR for DTC
| == : Non-detectable
0_1 line for DTC
G/0R G/0OR
B3 e T emp
G/OR G/OR
Oj
G/0R =3
o
G/0OR
G/OR
[l
NEUTRAL
NEUTRAL | POSITION
—~ SWITCH
OTHER T €220
=
i
B B B
1
o 1
= S 1
(Z)
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

% MONITOR ¢ NO FALL []
P/N POSI SW ON
| RECORD ]
SEF963N

Neutral Position Switch (Cont’d)

When the gear position is in ‘“N’’, neutral position switch is
“ON’". The ECM detects the position because the continuity of

the line (the “ON’’ signal) exists.

DIAGNOSTIC PROCEDURE

INSPECTION START

v

DISCONMECT i .

cM o CONNECTORII

E

22
@ = -—
SEF622S

CHECK OVERALL FUNCTION.

1. Turn ignition switch “ON"".

2. Select “'P/N POSI SW” in

“DATA MONITOR' mode with
CONSULT.

3. Check “'P/N POS! SW'' signal
under the following conditions.
Neutral position: ON
Except neutral position: OFF

OR

OK

Fuel fllter %\

\_LNeutra posmon
" switch harness

SEF623S

Check voltage between ECM
terminal @ and ground under
the following conditions.
Voltage:
Neutral position
Approximately 0V
Except neutral position
Battery voltage

@z

NG

8] v

INSPECTION END

A€
ey
{
) AEC750

CHECK GROUND CIRCUIT.

1. Turn ignition switch ""OFF"".

2. Disconnect neutral position switch
harness connector.

3. Check harness continuity between
terminal @ and body ground.
Continuity should exist.

If OK, check harness for short.

NG

lOK

®

EC-254

| @ Harness for open or

Check the following.

short between neutral
position switch and
body ground
If NG, repair harness or
connectors.
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DISCONNECT
A€

[ Ecm lo]connEcTOR
22

[Q]

DISCONNECT

)
1.

amn;

&

SEF624S

Neutral Position Switch (Cont’d)

®

l

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between
ECM terminal @ and terminal (3.
Continuity should exist.
If OK, check harness for short.

NG

OK

v

Check the following.

"] @ Harness connectors

€D}

® Harness connectors
(&,

e Harness for open or
short between ECM and
neutral position switch

If NG, repair harness or

connectors.

CHECK COMPONENT
(Neutral position switch).
Refer to MT section.

NG

OK

A4

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

v Trouble is not fixed.

Check ECM pin terminals for damage
and check the connection of ECM har-
ness connector. Reconnect ECM har-

ness connector and retest.

¥

INSPECTION END

EC-255

Replace neutral position

" | switch.
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Air Conditioner Control

EC-A/CCUT-01

IGNITION SWITCH 7
| BATTERY l ACC or ON »
mmm : Detectable line
FUSE
Refer to for DTC
7.5A 7.5A BLOCK
EL-POWER. == : Non-detectable
g [el &/EB) line for DTC
9
L/Y ' ]
R7 N2 [N | —
L/B LG/R LG/R
| oD
] ‘_
| A/C
L :0‘?:: SWITCH
L/Y L/B _a/l’. ®4D
\
=1 !
ﬂ RELAY ON
LG/R J
[Eg rh Ly
LR L THERMO  ©/B /Y
To CONTROL 4
Compressor ¢ |_/p _I THERMISTOR AMP . [ JUNCTION
(Refer to 6D BOX No.2
HA=A/C.) L f ‘88£Nécmaa
3 >
) ] rh
R/L 6/B ILL
LOW | HIGH PRESSURE I ey
el e SWITCH ) sl
normAL | €4D FAN
! ON | SWITCH
[N ot | @B
G 1
gy & } .y
& o
G A/L I
& Bl I l
A ARCON E(ggcs B ? B
CONTROL .._.I
MODULE) 4

Refer to last page
(Foldout page) .

5 e & @ [o] @ m
2t &5 paEm W G@w HEEQ

@®, @
@D, @

o
W H.S.

e —

104]102]103] [104]105}106 {20l21

71818

107]108[tog] [t1oftu1[iz2] 516 10]|| O || 24
11121314 29[3031]
s63[ttaftts] [ts6[te7[15e] s Tieaomig) 28] ETES)

HEC260

EC-256



TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS
Air Conditioner Control (Cont’d)

EC-A/CCUT-02

o SWITCH
NorvAL| E4D

IGNITION SWITCH ]
I BATTERY | ACC or ON
mmm : Detectable line
FUSE for DTC
7.5A 7.5A BLock |Refer to
EL-POWER. == : Non-detectable
g [ @ (d@/B) line for DTC
| ]
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors

IGNITION SWITCH ] - -
ON or START EC-MIL-01
' | FUSE |Refer to EL-POWER.
10A 7.5A |BLOCK
1 (J/B)
(1)
(9] _ mmm : Detectable line
Y G for DTC
== : Non-detectable
I line for DTC
NI |
e 5
COMBINATION
e
DATA LINK
LAMP) CONNECTOR
FOR CONSULT
[EH] ()
OR/L
1] 12 5 B
| ENgE 5] 5]
® 6/B GY/L G/R B
! }
OR/L ‘ f
g m 6/B GY/L
OR/L Fol [al 5oy Ne 2
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HIGH | FILTER y——
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o] |@®
e
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TROUBLE DIAGNOSES FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors (Cont’d)

IGNITION SWITCH - -
SN 2N | EC-MIL-02
' | FUSE |Refer to EL-POWER.
10A 7.5A IBLOCK
(J/B)
:
|INed)] (N4 4] _ mmm : Detectable line
Y G for DTC
== : Non-detectable
line for DTC
Y
Gal 5
COMBINATION
ey [
DATA LINK
LAMP) CONNECTOR
FOR CONSULT
2]
OR/L
1] [2 5 B
| BN o) 5]
® G/B GY/L G/R B
' {
OR/L ‘ f
Z8) G/B GY/L
OR/L - =1 e JOINT
[l CONNECTOR-5
L DJL:U @
HIGH | FILTER py—
SWITCH
o | @
o
! OR/L G/B GY/L G/R
| 8] 64l [Esl 2] I | | I
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment

Idle speed”1 rpm
No-load*2
(in “N"" position) 750+ 50
Air condltloner: ON o 850 or more
(in “N" position)
Ignition timing 15°+2° BTDC
Throttle position sensor idle 0.35 - 0.65

position Vv

*1. Feedback controlled and needs no adjustments
*2: Under the following conditions:
o Air conditioner switch: OFF
e Electric load: OFF (Lights, heater fan & rear defogger)

EC-260



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Unit: rpm
Engine CD20E
Idle speed 725+ 25
A/C: ON 825+25
Maximum engine speed 5,400

Pump numbers

Injection Nozzle

INSPECTION AND ADJUSTMENT

Injection nozzle assembly
Unit: kPa (bar, kg/cm?, psi)

Initial injection pressure

13,239 - 14,024 (132.4 - 140.2,

New 135 - 143, 1,920 - 2,033)
Used 12,259 - 13,239 (122.6 - 132.4,
125 - 135, 1,778 - 1,920)
Inspection
Plunger lift mm (in) 0.38+0.03

(Injection timing) (0°+1° BTDC)

CAMSHAFT POSITION SENSOR (PUMP)

Resistance [at 25°C (77°F)] Q

1,600

Engine Part number Pump assembly
number
NP-VE4/
CD20E 16700 2J610 10E2500LNP13
Adjusting shims
Thickness mm (in) Parts No.

16613-V0700
16613-V0702
16613-V0704
16613-V0706
16613-V0708

0.50 (0.0197)
0.54 (0.0213)
0.58 (0.0228)
0.62 (0.0244)
0.66 (0.0260)
0.70 (0.0276) 16613-V0710
0.74 (0.0291) 16613-V0712
0.78 (0.0307) 16613-V0714
16613-V0716
16613-V0718
16613-V0720
16613-V0722

16613-V0724

0.82 (0.0323)
0.86 (0.0339)
0.90 (0.0354)
0.94 (0.0370)
0.98 (0.0386)

1.00 (0.0394) 16613-V0760

and Adjustment

ENGINE COOLANT TEMPERATURE
SENSOR

Temperature °C (°F)

Resistance kQ

20 (68) 2.1-29
50 (122) 0.68 - 1.00
90 (194) 0.236 - 0.260

CONTROL SLEEVE POSITION SENSOR

Resistance [at 23°C (73°F)] Q 5.8
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
ACCELERATOR POSITION SENSOR

ADJUSTMENT RESISTOR

Resistance [at 25°C (77°F)] kQ

0.2 - 15.0

Throttle valve conditions

INJECTION TIMING CONTROL VALVE

Resistance kQ
[at 25°C (77°F)]

Completely closed

Approximately 0.5

Partially open

05-4

Resistance [at 20°C (68°F)] Q

Approximately 11

Completely open

Approximately 4

ELECTRIC GOVERNOR

FUEL TEMPERATURE SENSOR

Resistance [at 23°C (73°F)] Q

0.6

Temperature °C (°F)

Resistance kQ

CRANKSHAFT POSITION SENSOR (TDC)

Resistance [at 25°C (77°F)] Q

Approximately 1,215 - 1,485

20 (68) 23-25
25 (77) 19-21
50 (122) 0.75 - 0.86
60 (140) 0.538 - 0.624
80 (176) 0.289 - 0.344

GLOW PLUG

Resistance [at 25°C (77°F)] Q

0.5
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