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ENGINE CONTROL SYSTEM

SECTION E C

MODIFICATION NOTICE:

Gasoline engine
e VGSS3E engine has been added for Australia.

For specifications other than those described here, refer to the VG30 engine.

Diesel engine

e QD32 engine models with A/T has been added.
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When you read wiring diagrams:
e Read
e See
When you perform trouble diagnoses, read Gl

INCIDENT".

“HOW TO READ WIRING DIAGRAMS”.
“POWER SUPPLY ROUTING” for gower distribution circuit.

TROUBLE DIAGNOSES” and “"HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL

i “HOW TO FOLLOW FLOW CHART IN
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PRECAUTIONS AND PREPARATION

Special Service Tools (VG33E engine)

@l
Tool number e
Description
Tool name
KV10117600 Checking fuel pressure with pressure gauge MIA
Fuel pressure check
adapter
EM
LG

— m
Oxygen sensor thread Reconditioning the exhaust system threads before

cleaner installing a new oxygen sensor. Use with anti-

i.e.: (J-43897-18) seize lubricant shown below. FE
i.e.: (J-43897-12) a: J-43897-18 18 mm diameter, for Zirconia

Oxygen Sensor

b: J-43897-12 12 mm diameter, for Titania Oxy- CL
gen Sensor

T

AEMA488 Flutes

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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PRECAUTIONS AND PREPARATION

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

The Supplemental Restraint System such as “AIR BAG” and “SEAT BELT PRE-TENSIONER” used along with
a seat belt, helps to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The SRS system composition which is available to NISSAN MODEL D22 is as follows (The composition var-
ies according to the destination and optional equipment.):
Driver air bag module (located in the center of the steering wheel), front passenger air bag module (located
on the instrument panel on passenger side), seat belt pre-tensioner, a diagnosis sensor unit, warning lamp,
wiring harness and spiral cable.
Information necessary to service the system safely is included in the RS section! of this Service Manual.
WARNING:
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system. For removal of Spiral Cable and Air
Bag Module, see the
e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. Spiral Cable and wiring harnesses (except “SEAT BELT PRE-TENSIONER”) cov-
ered with yellow insulation either just before the harness connectors or for the complete harness
are related to the SRS.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal

Gl
EC-LOAD-01
BATTERY
I : Detectable line for DTC MA
| Refer to EL-POWER. = Non-detectable line for DTC
15A @: LHD models
38
% ®: RHD models EM
Rw : RHD models without rear window defogger
L em & o %
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i 3 C
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Electrical Load Signal (Cont’d)

IGNITION SWITCH
BATTERY ON or START
! X Refer to EL-POWER.
20A 10A
.
! T I : Detectable line for DTC
L/B G/Y = : Non-detectable line for DTC
I I @: LHD models
T |g| [1] REAR WINDOW ®:F{HD models
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

FOR LHD MODELS

IGNITION SWITCH
ON

IACV-FICD Solenoid Valve

EC-FICD-01

% 10A Refer to EL-POWER. W : Detectable line for DTC
m— : Non-detectable line for DTC
aR {ME> : For the Middle East
I @: Except for the Middle East
@ — cr{itf or—@ 51 8 D>
| [GID) | .
G/R G/R G/R °: EW>
*2 3:
e o, B
THERMO o[ |conpiTioNER ‘
CONTROL RELAY
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| I |Ls ]
L3 ] L2} GIW W
G/OR G/B --0-1- %ol
* *
G/W w
To A/C switch
To compressor
are "(ﬁf\f_‘i{,g,\,,.) ? W -’(Refer to HA-A/C,M.)
I—I_I E101 w
G/OR l_l_l
I—'—I [1]
[1] IACV-FICD
SOLENOID
TRIPLE- VALVE
LOW HIGH PRESSURE M222 DIODE
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e L o B b5 oo @
|—|—| BR/W
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4]
T
BR/W
Y ||—||
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[ KA24DE (EURO OBD) |

SYSTEM

ENGINE AND EMISSION CONTROL OVERALL
Circuit Diagram
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IACV-FICD SOLENOID VALVE

[ KA24DE (EURO OBD) |

Wiring Diagram

MODEL WITH MANUAL AIR CONDITIONER

IGNITION SWITCH
ON

EC-FICD-01

Refer to EL-POWER.
10A
% I : Detectable line for DTC
1 s - N O~ i
G/H : Non-detectable line for DTC
.— G/R -ﬂ G/R —.—I
R GR G/R
[Eml =1 1 ,.
THERMO of |conpiTioNER
CONTROL RELAY
THERMISTOR AMP. ol e
ved T [T A
L3 |L2]} GIW W
I_I_l E101 ’_I_l
G/Oi G/B -|\;|é (12D
G/W w
To A/C switch — w = [0 compressor
G/B _» (Refer to ? '> (Refer to HA-A/C,M.)
I—l—I E101 HA-A/C,M.) w
G/OR
|—'_|1
[ Ll acvrico
SOLENOID
TRIPLE-PRESSURE VALVE
LOW HIGH [sSwiTCH 2]
o 8 |Ezs I—.—‘
NORMAL G/R
|Lad) =]
v DIODE
L
BR/W
>
I_l_IY E101 o— BR/W BFVW_I_I_|
[2]
v P AMBIENT
TEMPERATURE
LOW HIGH | swiTcH
E69
A A L)
Y G/w BR/W H
2l [Fz]l Coll 6
ARCON ACRLY TA SW " |
ECM B B
EB = =X
Refer to last page (Foldout page).
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1 BR 31417 PU 3[4/ GY L

101
109
117

102
110)
118

103
111
119

104
112
120

105)
113
121

106
114
122)

107
115
123

2

(&)
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IACV-FICD SOLENOID VALVE

[ KA24DE (EURO OBD) |

Wiring Diagram (Cont’d)
MODEL WITH AUTO AIR CONDITIONER

IGNITION SWITCH EC'F'CD‘O2
ON
X Refer to EL-POWER.
10A
I : Detectable line for DTC
T — - i
G : Non-detectable line for DTC
N |
E101 G/R
AIR
CONDITIONER
RELAY
E52

1(m
<=
a2

'

EF=feteoflt

To compressor
= W = Refer to HA-AC,A)

@-=

TRIPLE-PRESSURE
LOW HIGH [SWITCH

IACV-FICD
SOLENOID
VALVE

M224

L3 P Eo5

TR0 |-

Q@
By

DIODE

o e

E101 -+
G/OR BRINV
Slé/,\?AL FICD 1 ac auTo

AMP.

T Iiz]

»>

@@ oy o

I

ARCON ACRLY TA SW
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M32
— e e Refer to last page (Foldout page).
O I = =l !
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| .

<]
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PU Ep
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IACV-FICD SOLENOID VALVE

[ KA24DE (EURO OBD) |

Diagnostic Procedure

1 | CHECK OVERALL FUNCTION

1. Start engine and warm it up to normal operating temperature.
2. Check idle speed.

700£50 rpm

If NG, adjust idle speed.
3. Push air conditioner switch ON and turn fan switch to 4-speed.
4. Recheck idle speed.

& &

w1y
Y ",
\\& \ 4 5/ ////

7,
3 y s
6
07 @H
7
[ e—1 L]
8 »
x1000 r/min

"y,
2

HII///

}

W

MEF634E
850 rpm or more

OK or NG
OK » | INSPECTION END
NG » | GO TO 2.
2 CHECK AIR CONDITIONER FUNCTION
Check if air conditioner compressor functions normally.

OK or NG

OK »|GOTO3.

NG P |Refer to “Symptom Table” in “TROUBLE DIAGNOSIS”, HA section.
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IACV-FICD SOLENOID VALVE [ KA24DE (EURO OBD) |

Diagnostic Procedure (Cont'd)

3 CHECK POWER SUPPLY

1. Stop engine.
2. Disconnect IACV-FICD solenoid valve harness connector.

View with air cleaner removed
Throttle body = L

ake q_é

manifold

I

valve

Vehicle front

. R / h
U] IONIACV-FICD solenoid e
valve harness

Y _-connector =\, '\ /

SEF342V
3. Start engine, then push A/C switch ON and turn fan switch to 4-speed.
4. Check voltage between terminal 1 and ground with CONSULT-II or tester.
& DISCONNECT (\ @
HE R
<
D O
SEC281D

Voltage: Battery voltage
OK or NG

OK P |GOTOS.

NG P |GOTO 4.

4 DETECT MALFUNCTIONING PART

Check the following.
Harness connectors E101, M5
Harness for open or short between IACV-FICD solenoid valve and air conditioner relay

Repair open circuit, short to ground or short to power in harness or connectors.
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IACV-FICD SOLENOID VALVE [ KA24DE (EURO OBD) |

Diagnostic Procedure (Cont'd)

5 CHECK GROUND CIRCUIT

1. Turn ignition switch OFF. Gl
2. Check harness continuity as follows.
Type Terminal name Condition
Air conditioner relay terminal 5 + L i - o .
Continuity should not exist. —— Continuity should exist. EM
Ambient temperature switch termial 2| — +
Model with manual air conditioner Diode terminal 1 and ECM terminal 9 Continuity should exist.
Ambient temperature switch termial 2 Continuity should exist. LG
Qr??jbéigh':]edmperature switch termial 1 Continuity should exist.
Air conditioner relay terminal 5 + o . - . )
- Continuity should not exist. — Continuity should exist.
ECM terminal 9 = +
Model with auto air conditioner i i L .
t%lfrg;;?zn;mal 4 and A/C auto amp. Continuity should exist. FE

A/C auto amp. terminal 27 and
ECM terminal 9

Continuity should exist.

CL

MTBL1755 NI
Continuity should exist.
3. Also check harness for short to ground or short to power.
OK or NG AT
OK P |GOTOT7.
NG P |GOTOG6. TE
6 DETECT MALFUNCTIONING PART P@
MANUAL AIR CONDITIONER
Check the following.
IACV-FICD solenoid valve EA
Ambient temperature switch
Diode M53
Harness connectors M5, E101 RA

Check the harness for open or short between air conditioner relay and ambient temperature switch
Check the harness for open or short between diode M53 and ECM
Check the harness for open or short between ambient temperature switch and ECM R
Check the harness for open or short between ambient temperature switch and ground
AUTO AIR CONDITIONER
Check the following. ST
Harness connectors E101, M5
IACV-FICD solenoid valve
Diode M83 RS
Check the harness for open or short between air conditioner relay and ECM
Check the harness for open or short between diode M83 and A/C auto amp

Check the harness for open or short between A/C auto amp and ECM BT
» | Repair open circuit or short to power in harness or connectors.
HA
EL
IDX

EC-13



IACV-FICD SOLENOID VALVE [ KA24DE (EURO OBD) |

Diagnostic Procedure (Cont'd)

7 CHECK IACV-FICD SOLENOID VALVE

Disconnect IACV-FICD solenoid valve harness connector.

A€ &

o ] ] ) SEF610Y
Check for clicking sound when applying 12V direct current to terminals.
Check plunger for seizing or sticking.
Check for broken spring.
Plunger
@ : Always replace after every disassembly.
SEC953D
OK or NG
OK P»|GOTOS8.
NG P | Replace IACV-FICD solenoid valve.
8 | CHECK AMBIENT AIR TEMPERATURE SWITCH
Refer to HA section, “TROUBLE DIAGNOSIS”.
OK or NG

OK P |GOTOO.

NG P | Replace ambient air temperature switch.

9 | CHECK INTERMITTENT INCIDENT

Perform “TROUBLE DIAGNOSIS FOR INTERMITTENT INCIDENT”, EC-192 in Service Manual (Pub./No. SM1E-1D22FG1).

» | INSPECTION END

EC-14



DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

VG33E models

Alphabetical & Numerical Index for DTC
NUMERICAL INDEX FOR DTC

VG33E models

X: Applicable X: Applicable
—: Not applicable —: Not applicable
Items Items
(CONSULT-II screen DTC oML Reference DTC ML (CONSULT-Il screen | Reference
illumination page illumination page
terms) terms)
CAMSHAFT POSI SEN 11 — EC-67*1 1 — CAMSHAFT POSI SEN EC-67*1
COOLANT TEMP SEN 13 X Ec53 12 — MASS AIR FLOW SEN Ecsi
KNOCK SENSOR 34 Ecsd 13 X COOLANT TEMP SEN Ecsd
MASS AIR FLOW SEN 12 — Ec=1 14 VEHICLE SPEED SEN Ec53
NO SELF DIAGNOSTIC 55 . . 28 X OVER HEAT EC-90%1
FAILURE INDICATED
33 0251 Ec58
0251 33 Fc-5d
34 — KNOCK SENSOR Ec68
0251 (B2 53 Ec-54
(B2) 43 — THROTTLE POSI SEN EC-93*1
OVER HEAT 28 X EC-90*1
53 02S1 (B2) EC5d
THROTTLE POSI SEN 43 — EC-93*1
55 o NO SELF DIAGNOSTIC o
VEHICLE SPEED SEN 14 Ecs3 FAILURE INDICATED

*1: Reference page on the Service Manual (Pub.[No. SMOE-
D22CG1).
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VG

ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Circuit Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

VG33E MODELS
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location

Power steering oil pressure switch

IACV-FICD solenoid valve

IACV-AAC valve
Injectors

EGR valve and
EGRC-BPT valve

EVAP canister

Engine coolant temperature sensor

S

—a—

<k
G

i e | |

o
. -
AR

MY
T

o
Throttle position sensor

Condenser Ignition coil, power transistor
and camshaft position sensor
(built into distributor)

Mad)
N

)

—

Mass air flow sensor

SEC908D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Engine Control Component Parts Location
(Cont’d)

) Intake manifold collector N
\<m INVIR

=
EGRC-BPT valve @—‘%\ L .
oL\ (T —= > ; Engine coolant
U T
< \W\Lio Idle adjust IACV-AAC temperature CL
o valve harness

—T LRG| screw

—f ~ connector T connector
): C/ i ~ \ = .
= R ES 'j
) = —,/\ : Front
sl S\ 1= .
S IACV-FICD «g N Ol filler cap TE

m / solenoid valve harness
connector \  //

_ Heated oxygen S X EA

sensor (bank 2)’ N 55

B\ o g e
§ S / i?}é’ RA
\M‘J@’ WA BR

\Q // Heated oxygen
<sensor (bank 1)

fa \
D) 4 T
\ _ ST
R
Power steering Radiator upper
@ oil pressure switch hose ]
harness connector // — BT
{
HA
EL
IDX
SEC919D
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing
VG33E MODELS

EGR valve & EVAP canister
purge volume control solenoid valve

View A

I 4

EGRC-BPT valve

J

@)
Throttle body =
s
[~
@/ e
air cleaner

EGR valve & EVAP canister
purge volume control solenoid valve

EVAP canister
'¢ el
Q

Fuel pressure regulator

EGRC-BPT valve

View A SEC906D
@ Throttle body to EGR valve & EVAP (@ EVAP canister purge control sole- @ Fuel pressure regulator to intake
canister purge volume control sole- noid valve to 3-way connector manifold collector
noid valve (® EGRC-BPT valve to EGR valve EGR valve & EVAP canister
(2 EGR valve & EVAP canister ® EVAP canister (purge port) to purge control solenoid valve to air
purge volume control solenoid intake manifold collector cleaner

valve to 3-way connector

(® EGRC-BPT valve to 3-way con-
nector

Refer to “System Diagram”, EC-17 for vacuum control system.

NOTE: Do not use soapy water or any type of solvent while installing vacuum hoses or purge hoses.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

VG33E MODELS

Camshaft position sensor

Y

System Chart

Mass air flow sensor

Y

Engine coolant temperature sensor

Y

Heated oxygen sensor

A4

Ignition switch

Throttle position sensor

Y

PNP switch

A4

Y

Air conditioner switch

A4

Knock sensor

Y

Battery voltage

Y

Power steering oil pressure switch

Vehicle speed sensor

Y

Y

ECM

Fuel injection & mixture ratio
control

Y

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

Y

IACV-AAC valve and
IACV-FICD solenoid valve

Fuel pump control

Y

Fuel pump relay

Heated oxygen sensor monitor
& on board diagnostic system

Y

Malfunction indicator lamp
(On the instrument panel)

EGR valve & EVAP canister
purge control

Y

Heated oxygen sensor heater
control

Y

EGR valve & EVAP canister
purge volume control solenoid
valve

Heated oxygen sensor heater

Air conditioning cut control

Y

Air conditioner relay

EC-21
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Camshaft position sensor

Multiport Fuel Injection (MFI) System

Engine speed and piston position

Y

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

Y

Heated oxygen sensor

Density of oxygen in exhaust gas

Y

Throttle position sensor Throttle position

Y

PNP switch Gear position

Throttle valve idle position ECM

Y

Injector

Vehicle speed sensor Vehicle speed

Y

Ignition switch Start signal

Y

Air conditioner switch

Air conditioner operation

Y

Battery Battery voltage

A4

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector is
determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and intake air) from both the cam-
shaft position sensor and the mass air flow sensor.

Y

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

The amount of fuel injected is compensated for to
improve engine performance. This will be made
under various operating conditions as listed below.
<Fuel increase>

e During warm-up

e When starting the engine

e During acceleration

e Hot-engine operation

e High-load, high-speed operation

<Fuel decrease>

e During deceleration

e During high-engine speed operation

e Extremely high-engine coolant temperature

EC-22



EVAPORATIVE EMISSION SYSTEM

Description

N
EGR valve & EVAP )
valve MA

Intake manifold canister purge
Throttle body

control solenoid
Purge Iine—\

valve

EM

\Vacuum line

3

Fuel check valve

EVAP vapor vent Iin/e\
—=

Main purge orifice

EVAP canister purge control valve FE
T EVAP canister
Constant purge orifice — | /_ )
pure KRN & Air GL
Fuel filler cap with yivTisirraiies & : Fuel vapor
Fuel tank pressure relief valve T E\j
and vacuum relief valve '3} SEF219RA MT

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

The fuel vapor from sealed fuel tank is led into the EVAP canister |
when the engine is off. The fuel vapor is then stored in the EVAP
canister. The EVAP canister retains the fuel vapor until the EVAP
canister is purged by air. Eb)
When the engine is running, the air is drawn through the bottom of

the EVAP canister. The fuel vapor will then be led to the intake
manifold. EA
When the engine runs at idle, the EVAP canister purge control
valve is closed. Only a small amount of vapor flows into the intake
manifold through the constant purge orifice. RA
As the engine speed increases and the throttle vacuum rises, the
EVAP canister purge control valve opens. The vapor is sucked
through both main purge and constant purge orifices. BR

ST
RS
BT
FA

EL
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

/TN

Malfunction Indicator Lamp (MIL)

The malfunction indicator lamp is located on the instrument panel.

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is a bulb
check.

e |If the malfunction indicator lamp does not light up, refer to
“WARNING LAMPS” in the m

2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has

SATE52] detected an engine system malfunction.

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

Diagnostic Test Mode |
1. BULB CHECK

2. MALFUNCTION
WARNING

Diagnostic Test Mode I

3. SELF-DIAGNOSTIC
RESULTS

4. HEATED OXYGEN
SENSOR MONITOR

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

the malfunction indicator lamp.
If the MIL does not come on, check MIL circuit.

: This is a usual driving condition. When a malfunction is detected, the

MIL will light up to inform the driver that a malfunction has been
detected.

: This function allows DTCs to be read.

. This function allows the fuel mixture condition (lean or rich), monitored

by heated oxygen sensor, to be read.

" Diagnostic Diagnostic
Condition Test Mode | Test Mode |l
Engine
stopped SELF-DIAGNOSTIC
. . BULB CHECK RESULTS
Ignition switch %
in “ON” posi- W
tion Engine
@: running MALFUNCTION | HEATED OXYGEN
SENSOR MONI-
\ WARNING
Al TOR
e

EC-24



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES (VG33E models)

NG
@\ Turn ignition switch “ON”. (Do not Check MIL circuit.*2 Repair harness or connectors. MA
J start engine.) OK
NG LG
L Diagnostic Test Mode | — BULB CHECK.*1
MIL should come on.
OK m [> @ Diagnostic Test Mode |
i — MALFUNCTION WARNING.*1
__—,) w w\‘% Start engine.
Data link connector FE
S~
NG
—r— — K'____ —>| Check MIL circuit and data link connector circuit.*2 |
[t
~ OK NG ©L
Connect CHK and IGN terminals with a suitable N
h Check ECM Repair harness
arness. fail-safe *3 ¢ MT
MIL should go off. ail-safe. or connectors.
| ok OK OK
| Wait at least 2 seconds. I AT
1
oy L= | |
Data link t
ata link connector — TF

|

~

1o [rug ok Y st |
§----(

AN o ED

Disconnect the suitable harness between
CHK and IGN terminals.

! [FA

DIAGNOSTIC TEST MODE Ii (c‘w N @ Diagnostic Test Mode I

— SELF-DIAGNOSTIC RESULTS — HEATED OXYGEN
Start engine. @A

* SENSOR MONITOR
A e

Data link connector — » Switching the modes is not possible when the BR
engine is running.
* When ignition switch is turned off during

I

oo o ~emens)
d---~

M \) / h . diagnosis, power to ECM will drop after approx. ST
Connect CHK and IGN terminals with a suitable 5 seconds.
harness. The diagnosis will automatically return to Diag-

! nostic Test Mode I. BS

| Wait at least 2 seconds. |

2@\?‘% \ BT

Data link connector

If the suitable harness is disconnected
at this time, the diagnostic trouble code

L will be erased from the backup memory HA
in the ECM.
Disconnect the suitable harness between CHK
and IGN terminals. EL
SEC952D

*2: EC-49 in_Service Manual (Pub.

No. SMOE-D22CG1)

EC-25

*3: EC-77 in_Service Manual (Pub.

No. SM1E-1D22FG1)



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE II—HEATED OXYGEN SENSOR MONITOR (VG33E models)

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or rich)
which is monitored by the heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Air fuel ratio feedback control
condition

ON

Lean

OFF

Rich

Closed loop system

*Remains ON or OFF

Any condition

Open loop system

*. Maintains conditions just before switching to open loop.

To check the heated oxygen sensor function, start engine in Diagnostic Test Mode II. Then warm it up until
engine coolant temperature indicator points to middle of gauge.
Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the MAL-
FUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running at 2,000

rpm under no-load.

How to switch monitored sensor from bank 1 to bank 2 or vice versa
e The following procedure should be performed while the engine is running.

1. Turn diagnostic test mode selector on ECM fully clockwise.

2. Wait at least 2 seconds.

3. Turn diagnostic test mode selector on ECM fully counterclockwise.

[Bank 1 — Bank 2]

0.2 0.2
ON — —
OFF 2)—| )8
> v 4 0.6 30 N — y
Bank 1 Q\. — Bank 2
monitor Indication monitor
of change
[Bank 2 — Bank 1]
0.2
ON |
OFF 2)._| ol | | I | | :2
N “l“
v < 0.2 26 N\ ~ .,
Bank 2 T Bank 1
monitor Indication monitor .
of change Unit: second

SEF134MD
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Malfunction Indicator Lamp (MIL) (Cont’d)

WORK SUPPORT MODE

WORK ITEM CONDITION USAGE @l
TP SW/TP SEN IDLE POSI ADJ |CHECK THE THROTTLE POSITION SENSOR SIGNAL. When adjusting throttle position
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position MA
THE SENSOR BODY UNDER THE FOLLOWING CONDI-
TIONS.
e IGN SW “ON” EM

e ENG NOT RUNNING
e ACC PEDAL NOT PRESSED

IACV-AAC/V ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER LG
THE FOLLOWING CONDITIONS.
e ENGINE WARMED UP

e NO-LOAD
FUEL PRESSURE RELEASE e FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fuel pressure
DURING IDLING. from fuel line EE
CRANK A FEW TIMES AFTER ENGINE STALLS.
SELF-LEARNING CONT o THE COEFFICIENT OF SELF-LEARNING CONTROL When clear the coefficient of self-

MIXTURE RATIO RETURNS TO THE ORIGINAL COEF- | learning control value @L

FICIENT.
MT
AT
TF
PD
FA
RA
BR
ST
RS
BT
HA
EL
IDX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d)

ENGINE CONTROL COMPONENT PARTS/CONTROL SYSTEMS APPLICATION (VG33E

models)

Item

DIAGNOSTIC TEST MODE

WORK
SUPPORT

SELF-DIAG-
NOSTIC
RESULTS

DATA
MONITOR

ACTIVE
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

Intake air temperature sensor

XX | X[ X]|X]|X|X

Knock sensor

Ignition switch (start signal)

Closed throttle position switch

Air conditioner switch

Park/Neutral position (PNP) switch

Power steering oil pressure switch

Air conditioner pressure switch

Battery voltage

ENGINE CONTROL COMPONENT PARTS

OUTPUT

Injectors

XX | X[ X|[X]|X]|X|X

Power transistor (Ignition timing)

X (Ignition
signal)

x

IACV-AAC valve

x

Air conditioner relay

Fuel pump relay

EGRC-solenoid valve (EGR valve & EVAP canister

purge control solenoid valve)

Heated oxygen sensor heater

X: Applicable
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SELF-DIAGNOSTIC MODE
Regarding items detected in “SELF-DIAG RESULTS” mode, refer to “Diagnostic Trouble Code (DTC)

CONSULT-II

INDEX”. (See EC-15l)

DATA MONITOR MODE (VG33E models)

Monitored item ECM Main

[Unit] input signals Description Remarks
signals 9

CMPSRPM Indicates the engine speed computed

(POS) [rpm]

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

MAS AIR/FL SE [V]

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

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

COOLAN TEMP/S
[°C] or [°F]

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

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

enters fail-safe mode. The engine coolant

temperature determined by the ECM is
displayed.

02S1 [V]

0251 (B2) [V]

The signal voltage of the heated oxygen
sensor is displayed.

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

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

Display of front heated oxygen sensor
signal 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.

e After turning ON the ignition switch,
“RICH” is displayed until air-fuel mixture
ratio feedback control begins.

e When the air-fuel ratio feedback is

clamped, the value just before the clamp-

ing is displayed continuously.

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

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

BATTERY VOLT [V]

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

The throttle position sensor signal volt-
age is displayed.

START SIGNAL

Indicates [ON/OFF] condition from the

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

[ON/OFF] starter signal. played regardless of the starter signal.
CLSD THL/P SW Indicates [ON/OFF] condition from the
[ON/OFF] closed throttle position signal.
AIR COND SIG Indicates [ON/OFF] condition of the air
[ON/OFF] conditioner switch as determined by the
air conditioner signal.
P/N POSI SW Indicates [ON/OFF] condition from the
[ON/OFF] park/neutral position switch signal.
PW/ST SIGNAL [ON/OFF] condition of the power steering
[ON/OFF] oil pressure switch determined by the

O OO 0000 O O 0O O OO

power steering oil pressure signal is indi-
cated.

INJ PULSE [msec]

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

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

IGN TIMING [BTDC]

OO O OO O0OLOOJO 1O O O OO0

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

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

NOTE:

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

cally.

e Regarding D22 for VG33 model, “B1” indicates bank 1 and “B2” indicates bank 2.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT-II (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AAC/V [%]

O

e Indicates the idle air control valve (AAC

valve) control value computed by ECM
according to the input signals.

AIF ALPHA [%]

AIF ALPHA-R [%]

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

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

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

AIR COND RLY
[ON/OFF]

O

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

FUEL PUMP RLY
[ON/OFF]

Indicates the fuel pump relay control con-
dition determined by ECM according to
the input signals.

EGRC SOLNV
[ON/OFF]

The control condition of the EGR (& can-
ister) control solenoid valve (determined

by ECM according to the input signal) is

indicated.

ON ... EGR (and canister purge) opera-

tion cut-off

OFF ... EGR (and canister purge) opera-
tion not cut-off

VOLTAGE
V]

Voltage measured by the voltage probe.

Frequency
[msec], [Hz] or [%)]

DUTY-HI

DUTY-LOW

PLS WIDTH-HI

PLS WIDTH-LOW

Pulse width, frequency or duty cycle
measured by the pulse probe.

e Only “#” is displayed if item is 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

CONSULT-II (Contd)

ACTIVE TEST MODE

TEST ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

Engine: Return to the original trouble

FUEL INJECTION condition If trouble symptom disappears, see : Eser}??szggtrisconnector
e Change the amount of fuel injection CHECK ITEM. hJ d
using CONSULT-II. e Front heated oxygen sensor
e Engine: After warming up, idle the
IACV-AAC/V engine. Engine speed changes according to the |e Harness and connector
OPENING e Change the IACV-AAC valve opening | opening percent. e |IACV-AAC valve
percent using CONSULT-II.
e Engine: Return to the original trouble
ENG COOLANT condition If trouble symptom disappears, see : :ﬁé?ﬁ:iggli:togﬁ;g;ture sensor
TEMP e Change the engine coolant CHECK ITEM. e Fuel injectors

temperature using CONSULT-II.

IGNITION TIMING

Engine: Return to the original trouble
condition
Timing light: Set

If trouble symptom disappears, see
CHECK ITEM.

Adjust initial ignition timing

e Retard the ignition timing using
CONSULT-II.

e Engine: After warming up, idle the e Harness and connector
engine. e Compression

e A/C switch “OFF” . . e Injectors

POWER BALANCE e Shift lever “Neutral” Engine runs rough or dies. e Power transistor

e Cut off each injector signal one at a e Spark plugs
time using CONSULT-II. e Ignition coils

e Ignition switch: ON (Engine stopped)

e Turn the fuel pump relay “ON” and Fuel pump relay makes the operating e Harness and connector

FUEL PUMP RELAY

“OFF” using CONSULT-II and listen to
operating sound.

sound.

Fuel pump relay

EGRC SOLENOID
VALVE

Ignition switch: ON

Turn solenoid valve “ON” and “OFF”
with the CONSULT-II and listen to
operating sound.

Solenoid valve makes an operating
sound.

Harness and connector
Solenoid valve
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TROUBLE DIAGNOSIS — Basic Inspection

SEF142|

Basic Inspection

Preparation:

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

(1) Battery

(2) Ignition system

(3) Engine oil and coolant levels

(4) Fuses

(5) ECM harness connector

(6) Vacuum hoses

(7) Air intake system

(Qil filler cap, oil level gauge, etc.)

(8) Fuel pressure

(9) Engine compression

(10) Throttle valve

(11) Evaporative emission system

e On air conditioner equipped models, checks should be car-
ried out while the air conditioner is “OFF".

e On automatic transmission equipped models, when check-
ing idle rpm, ignition timing and mixture ratio, a check
should be carried out with the shift lever in “N” position.

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

e Turn off headlamps, heater blower, rear window defogger.

e Keep front wheels pointed straight ahead.

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

e Headlamp switch is OFF,

e Air conditioner switch is OFF,

e Rear window defogger switch is OFF,

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

BEFORE STARTING

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

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

e Harness connectors for improper con-
nections

e Vacuum hoses for splits, kinks, or
improper connections

e Wiring for improper connections,

pinches, or cuts
®
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TROUBLE DIAGNOSIS — Basic Inspection

Data link connector\

< \ |
Fuel pump fuse
LA

-0

SEC928D

D | /.
- j:\
/1N

SAT652J

N\

SEF284G.

/- s VAR
. ,
position sensor

SEC912D

Basic Inspection (Cont'd)
®

@ )

CONNECT CONSULT-Il TO THE
VEHICLE.

Connect “CONSULT-II" to the data link
connector and select “ENGINE” from the
menu. Refer to EC-32 in Service Manual
(Publ No. SMOE-D22CG1).|

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

y
) i N .
Perform the diagnostic test mode Il (Self- G= Go to corresponding
diagnostic results). “TROUBLE DIAGNOSIS".
OK
D) '
. ) NG S
1. Stop engine and disconnect throttle »| Adjust ignition timing by
position sensor harness connector. turning camshaft position
2. Start engine and rev engine (2,000 to sensor.
3,000 rpm) 2 or 3 times under no-load
then let it idle.
3. Check ignition timing at idle using tim-
ing light.
Ignition timing:
10°+2° BTDC
OK
,
NG

Y

700£50 rpm?
¢0K

EC-33

Adjust base idle speed by
turning idle speed adjust-
ing screw.
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TROUBLE DIAGNOSIS — Basic Inspection

DATA MONITOR
MONITOR NO DTC

ENG SPEED XXX rpm
VHCL SPEED SE XXX km/h
THRTL POS SEN XXXV

Basic Inspection (Cont'd)

l

SEF175Y
CONNECT
A€
([ Ecm |0|CONNECTOR||
38
& ‘
SEF853V
IGN [KLINE] CHK

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

SEC929D

CHECK THROTTLE POSITION SENSOR NG‘ Adjust output voltage to
IDLE POSITION. "| 0.5V by rotating throttle
1. Step engine and then turn ignition position sensor body.
switch “ON".
2. Perform in “DATA MONITOR”
mode.
3. Check output voltage of throttle
position sensor.
Voltage: 0.4 - 0.6V
OR
@ 2. Reconnect throttle position sen-
sor harness connector.
3. Check voltage between ECM
terminal G and ground with
voltmeter.
Voltage: 0.4 - 0.6V
OK
4
Rev engine (2,000 to 3,000 rpm) 2 or 3
times under no-load and run engine at idle
speed.
y
NG

CHECK TARGET IDLE SPEED.
Read the engine idle speed in
“DATA MONITOR” mode with
CONSULT-II.
750£50 rpm
OR

Y

Adjust idle speed. Refer to

Check idle speed.
750£50 rpm

®

OK

!

Set the diagnostic test mode Il (Heated
oxygen sensor monitor).

y

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

v

©
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TROUBLE DIAGNOSIS — Basic Inspection

DATA MONITOR

MONITOR NO DTC

CMPS-RPM (POS) XXX rpm
M/R F/C MNT-R RICH

SEC695D

Basic Inspection (Cont'd)
©

=m |

Check heated oxygen sensor signal.
1. See "M/R F/C MNT” or “M/R F/C
MNT-R” in “DATA MONITOR” mode.
2. Maintaining engine at 2,000 rpm
under no-load (engine is warmed up
to normal operating temperature),
check that the monitor fluctuates
between “LEAN” and “RICH” more
than 5 times during 10 seconds.
1 cycle: RICH - LEAN - RICH
2 cycles: RICH - LEAN - RICH
- LEAN - RICH
OR

NG

Y

Check heated oxygen sensor

/TN

SAT652J

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

OK

and the circuit.
Refer to

OK

<
y

Check “CO"%.

NG

A4

Connect heated oxygen sen-

Idle CO: Less than 0.1%

OK

sor harness connector to
heated oxygen sensor.

v

Check fuel pressure regulator.
Refer to EC-24 in Service

Manual (Pub.|No. SMOE-
D22CG1).

v

Check mass air flow sensor
and its circuit. Refer to[EC-74 |
in Service Manual (Pub. No.
SMOE-D22CG1). For wiring
diagram, refer to

v

Check injector and its circuit.
Refer to| EC-114]in Service
Manual (Pub. No. SMOE-
D22CG1). For wiring diagram,
refer to

Clean or replace if necessary.

v

Check engine coolant tem-
perature sensor and its circuit.
Refer to [EC-79 |n Service
Manual (Pub. No. SMOE-
D22CG1). For wiring diagram,

refer to
v

Check ECM function* by sub-
stituting another known good

ECM.

y

After this inspection, unnecessary diagnostic
trouble code No. might be displayed.

Erase the stored memory in ECM.

Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” (Refer to EC-27 in Service
Manudl (Pub. No. SMOE-D22CG1).|

¢0K

INSPECTION END

EC-35

*. ECM may be the cause of a
malfunction, but this is rarely
the case.
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart
VG33E models

SYMPTOM
T
g Q
~ ) T
£ . 2 W _
a S|z w
g g . 2120z |k
L ] W @ = o <
w Lz 8 w|lw|&|F |
= 1o ]¢@ Jlae|Z2|a |0
o JlE| < ) 2| =
< L% |« 2132 x
s 51216 o ol| ¥ | Z |3 | u| Reference
o |06 |w|Z2 = ol z|2
w z | @ w x| o = page
4 o EialE|lz|z|u 915
= P I =2 Z o = — (@) =
E | Q| S|e|S ||
Tl 2% 2T |E|R S22
<|lza|l2|8|2|g|gl=<|@ S |2|58|%
bl Z2lolo0o|a|Y|2le|?|w|wld
= a | g o = a
) (@] Z w [a) = < > >
o = N L P - > o w = = >
z|w |z a Z 0wl x
£ || < x| 28| F|o|S|Z|o|o|hb
a 5 Elx | x| T (:)9 = | 2 oW
e l0lgl2lela|l=2|Q]8 8|8 |k
T|W|lz|ow |3 |T|x|8|n|0|UW|Wd|a
Warranty Symptom code AA | AB | AC | AD | AE | AF | AG| AH | AJ | AK | AL | AM | HA
Fuel pump circuit o (e | O] e OO O O *1
Fuel Fuel pressure regulator system e (O|e | O|lO|O|O]0O]|0O O *2
Injector circuit o (e |0 O e e [ O O Ec-51
E Evaporative emission system O|lO|O|OlO|O|O|O|0O @) *3
‘g Positive crankcase ventilation system O|le | O|OlO|1O|lO|10O]0O OO *4
5 | ar Incorrect idle speed adjustment o | o e | o | O|O O EC-32
§ IACV-AAC valve circuit O|le | O|O|O|e|e|O|O O @) EC-87
° IACV-FICD solenoid valve circuit Ol|O|O|O|O]O|O]0O]|O0O O EC-76
£ N Incorrect ignition timing adjustment R EEEERE e | O ° Ec-22
2 | Ignition — Pa—
5 Ignition circuit EEEEEEREE e | O ° Ecsd
° -
‘B EGR valve & EVAP canister purge control Eczd
2]
& |EGR solenoid valve circuit ©C|e]O0|0O O B
EGR system O|le|e|e| e e | O O EC-17
Main power supply and ground circuit e | O|O|O|O O 10 O 10 @) £C-49
Air conditioner circuit OlOolO|lO|lO OO O O | HAsectiod
® ; High Possibility Item (continued on next page)

O ; Low Possibility Item

*1: EC-74 in Service Manual (Pub. No. SM2E-D22GG0)
*2: EC-24 in Service Manual (Publ_No. SMOE-D22CG1) |
*3: EC-21 in Service Manual (PubC_No._SMOE-D22CGT)

*4: EC-23 in Service Manual (Pub._No. SMOE-D22CG1) |
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

VG33E models

SYMPTOM @l
T
z o
T 2 "
I 5 w . MIA
o = z L
O o w 2 ol|l=1]0
x o w < = o ©
0] 21 2|0 elE 2]
= 210 |¢ Sla|2|a|C EM
x = | E a2
< L < a4 = hm} ] S o
= ol 2|0 o ol|lF | Z | ® | w | Reference
i Z|0 |0 |w|Z Fle|Q| 2|2 page
S| Ela|l2|E = |lo|lO9 | ol 2
14 olw|lzlelz|z|g|E|2|lol=2 LG
= @ Q % > 2 ] =) < ] 1 =
T2 | T|E|R|=2|2=2)|2
<|Z2|lo|S|2|8|gl<|E|=z|z2|o|<g
Sl | = oo | Y| % ul
n | B Sl |2 ||| |w|w|Aa
o) 2 ] Z u a < (@) < = =
Slu | 2 > w %
zZ | w| ol|lo|zx Z| T |29 |
alZz|E|E i NG RN IR N O e
g|lo|lo|E|SIEI212|3|u|d8|6]|E
s |lz|lw|&|2l20o alal 2| x|x g
T |wWw|T | |3 |T || |n|0O|W|Wd|ad
Warranty Symptom code AA | AB |AC | AD | AE | AF | AG | AH | AJ | AK | AL | AM | HA FE
Camshaft position sensor circuit e | o | o | o | o e | O ° *1
Mass air flow sensor circuit e e |0 O e e | O ° Ec.s1
Heated oxygen sensor circuit e | e | O e e | O [J Ec-60, b1 @L
5163 Engine coolant temperature sensorcircuit | @ | O | O | O 1O | O | e | O O O EC-52
% Throttle position sensor circuit [ I e | o o | O|O ° *2
S Incorrect throttle position sensor adjust- MT
o
£ |EcMm ment e o e o | e OO O EC32
o
o Vehicle speed sensor circuit OO O O EC-55
Q N .
£ Knock sensor circuit OO0 O EC-66 AT
iy ECM OlO0l0JO0JOJO]O |10 10 *3
Start signal circuit O *4
Park/Neutral position (PNP) switch circuit O O O O EC-88 TE
Power steering oil pressure switch circuit O OO *5
® ; High Possibility Item (continued on next page)
O ; Low Possibility Item PD

*1: EC-67 in Service Manual (Pub[ No. SMOE-D22CG1)
*2: EC-67 in Service Manual (Pub. No. SM2E-D22GG0)
*3: EC-49 in Service Manual (Publ_No. SMOE-D22CG1)! EA
*4: EC-73 in Service Manual (Pub. No. SM2E-D22GG0)
*5: EC-75 in Service Manual (Pub. No. SM2E-D22GG0)

RA

BR

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & other Reference page

HESITATION/SURGING/FLAT SPOT

SPARK KNOCK/DETONATION

LACK OF POWER/POOR ACCELERATION
HIGH IDLE/LOW IDLE

ROUGH IDLE/HUNTING

IDLING VIBRATION

SLOW/NO RETURN TO IDLE
OVERHEATS/WATER TEMPERATURE HIGH
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE OIL CONSUMPTION

% BATTERY DEAD (UNDER CHARGE)

>
(@]
>
]
>
m
>
m
>
(@]
>
T
>
<
>
A
>
[
>
<

Warranty Symptom Code

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel (Heavy weight gasoline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct

(Mass air flow sensor — throttle body)

O

©)

O |O] |O|O|Z|HARD/NO START/RESTART (EXCP. HA)

Throttle body, Throttle wire

Air leakage from intake manifold/
Collector/Gasket

Cranking Battery
Alternator circuit
Starter circuit

OlO| @ || O |00 O [O|O|O|O|E|ENGINE STALL

O|0] O || O |O|O] O O] |O
O|0] O || O |O|IO] O O] |O
O|O| @ |@| O |OIO] O O] |O
O|0] O |0] O |O|0] O O] O
O|0] O |0] O |O|0] © O] O

0)(®)

Flywheel (Drive plate)

Clutch interlock switch

Park/neutral position (PNP) switch

Engine Cylinder head
Cylinder head gasket
Cylinder block

Piston

Piston ring
Connecting rod
Bearing

Crankshaft

Valve Timing belt
mechanism | Camshaft

O|0|0|0

Intake valve

Exhaust valve

Hydraulic lash adjuster

Exhaust Exhaust manifold/Tube/Muffler/Gasket
Three way catalyst

Lubrication [ Oil pan/Qil strainer/Oil pump/Qil filter/Oil
gallery

Oil level (Low)/Filthy oil

Cooling Radiator/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level (low)/Contaminated coolant

O|O|0|0|0|0|0] @ [O|0] |0|0]|0|0|e|O|0|0|0|0|0|0|0|0|0|e |00 O |e| O

O|0I00|0|0|0] @ |O|0O[0|0|0]|0|e e |O|0|000I0|0
O|0[0|0]0|0|0] O |0|0[0|0|0|0|0|e |O|0|00|00|O
O|0[0|0]0|0]|0] O |0|0[0I0|0|0|I0I0I0|0|00I0I0|O
O|00[00|0|0] O |e|O[0O|0|0|0|e e |O|O|000I0|O
o] o] e][e] @) el el N ele]ele)e] el ] e]e)e]e]e]e]e)e)
O|000|0|0|0] @ |O|O[0|0|0|0|I0I0I0|0|00I0I0|O
O|00[0]0|0]|0] O |0|0[0|0|0|0|I0I0I0|0|00|0I0|O
O

O|O|O]e|O|e

® ; High Possibility Item
O ; Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT-Il Reference Value in Data Monitor
Mode

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

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification

data in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data cal-
culated by the ECM according to the signals input from the camshaft position sensor (POS) 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.

VG33E MODELS

MONITOR ITEM

CONDITION

SPECIFICATION

CMPSRPM (POS)

Run engine and compare CONSULT-II value with the tachometer indication.

Almost the same speed as the tachom-
eter indication.

MAS AIR/FL SE

Engine: After warming up
Air conditioner switch: “OFF”
Shift lever: “Neutral”
No-load

Idle

1.0-1.7v

2,500 rpm

15-21v

COOLAN TEMP/S

Engine: After warming up

More than 70°C (158°F)

0251 (B2)

M/R F/C MNT

M/R F/C MNT-R

Engine: After warming up

Maintaining engine speed at 2,000 rpm

0 - 0.3V < Approx. 0.6 - 1.0V

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

VHCL SPEED SE

Turn drive wheels and compare CONSULT-II value with the speedometer indica-

Almost the same speed as the speed-

tion ometer indication
BATTERY VOLT e Ignition switch: ON (Engine stopped) 11 - 14V
° Eng.me: After warming up, idle the Throttle valve: fully closed 0.15 - 0.85V
engine.
THRTL POS SEN e Engine: After warming up
e Ignition switch: ON Throttle valve: fully opened 35-47

(Engine stopped)

START SIGNAL

Ignition switch: ON — START — ON

OFF — ON — OFF

Engine: After warming up, idle the

] Throttle valve: Idle position ON
engine.
CLSD THL/P SW e Engine: After warming up
e Ignition switch: ON Throttle valve: Slightly open OFF
(Engine stopped)
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: “Neutral” ON
P/N POSI SW e Ignition switch: ON
Except above OFF
) ] ) Steering wheel in neutral position OFF
PW/ST SIGNAL ° E:gi::: After warming up, idle the (forward direction)
The steering wheel is turned ON

EC-39
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TROUBLE DIAGNOSIS — General Description

CONSULT-Il Reference Value in Data Monitor

Mode (Cont'd)

MONITOR ITEM CONDITION SPECIFICATION
IGNITION SW e Ignition switch: ON — OFF ON — OFF
e Engine: After warming up Il
- e 2.4 - 3.2 msec
INJ PULSE-B2 e Air conditioner switch: “OFF”
"""""""""""""""""" e Shift lever: “Neutral”
INJ PULSE-B1 o No-load 2,000 rpm 1.9 - 2.8 msec
) Idle 1.0 - 1.6 msec
B/FUEL SCHDL ditto
2,000 rpm 0.7 - 1.3 msec
Idle 10° BTDC
IGN TIMING ditto
2,000 rpm More than 20° BTDC
Idle 10 - 20%
IACV-AAC/V ditto
2,000 rpm —
A/F ALPHA
.................................. e Engine: After warming up Maintaining engine speed at 2,000 rpm | 54 - 155%
A/F ALPHA-R
AIR COND RLY e Air conditioner switch: OFF — ON OFF — ON
e Ignition switch is turned to ON (Operates for 5 seconds) ON
FUEL PUMP RLY e Engine running and cranking
Except as shown above OFF
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TROUBLE DIAGNOSIS — General Description

(Select “HI SPEED” in “DATA MONITOR” with CONSULT-II.)
THRTL POS SEN, CLSD THL POS

Major Sensor Reference Graph in Data Monitor
Mode (VG33E models)

The following are the major sensor reference graphs in “DATA MONITOR” mode.

@l

MA

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

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

Full
Release

Full
Depress

{

CLSD THL POS

OFF

ON

THRTL POS SEN
x0.1V

0

1|3 25 38 51

PBIB0247E

CMPSIRPM (POS), MAS AIR/FL SE, THRTL POS SEN, 02S1, INJ PULSE

Below is the data for “CMPSIRPM (POS)”, “MAS AIR/FL SE”, “THRTL POS SEN", “O2S1” and “INJ PULSE”

when revving quickly up to 4,800 rpm under no load after warming up engine sufficiently.
Each value is for reference, the exact value may vary.

-00"06

CMPSeRPM (POS)

09:25

-00"06

MAS AIR/FL SE

09:25

+04"67

x100rpm
32
]

+04"67

x0.1V

< -
©

48
]

16

13
1

T RPPPRRPF LLLLLL PPN

...............

* “CMPS*RPM (POS)” should increase gradually
while depressing the accelerator pedal and
should decrease gradually after releasing
the pedal without any intermittent drop or rise.

¢ “MAS AIR/FL SE” should increase when
depressing the accelerator pedal and should
decrease at the moment “THRTL POS SEN” is
closed (accelerator pedal is released).

SEF935Q
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode (VG33E models) (Cont’d)

-00"06
+04"67

THRTL POS SEN

09:25

-00"06

0281
09:25

-00"06
+04"67

INJ PULSE
09:25

+04"67 x0.1V
26

x0.01V
128

MSEC
10

51

38

13

256

192

64

20

15

¢ “THRTL POS SEN” should increase while
depressing the accelerator pedal and should
decrease while releasing it.

' . - depressing the accelerator pedal and may

¢ “02S1” may increase immediately after

decrease after releasing the pedal.

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

— when the pedal is released.
. I_J\_,_,—'\r’" -

SEF259QD
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value

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

MA

EM

-

“Brake pedal L@
SEF476Z

2. Remove ECM harness protector. m

/ @ ! FE
& .

ECM harness protector

T

MEF140D

3. Perform all voltage measurements with the connectors con-

nected. Extend tester probe as shown to perform tests easily. AT
e Open harness securing clip to make testing easier.
e Use extreme care not to touch 2 pins at one time.

e Data is for comparison and may not be exact. TF
CAUTION:
Do not use ECM ground terminals when measuring input/ ED)

output voltage. Doing so may result in damage to the ECM’s

transistor. use a ground other than ECM terminals, such as the
Thin wire ground. FA
Tester probe MEC486B

ECM HARNESS CONNECTOR TERMINAL LAYOUT RA
BR
ST
io1102fto3fto4ficefioeliorfiog] [1[2]3[4[5]6]7[8]9]10 @ 21[22[23[24]25]26]27]28]29]30] [41[42[us[aalas[ae[47484c[50] | | T
oofttoftiiftieftisftiaftsftte] [11]12]3]14[15]16]17]18]19]20 31[32]33]3435[36]37]38[39]40] [51]52]53]54]55]56]57]58]59]60

RS

MEC487BB T

FA

EL
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

ECM INSPECTION TABLE

VG33E models

Specification data are reference values, and are measured between each terminal and ground.
Pulse signal is measured by CONSULT-II.

CAUTION:

Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE DATA
MINAL ITEM NDITION
NO COLOR co © (DC Voltage)

Approximately 0.9V[

[Engine is running. I

Idle speed

>]2.0vDiv 20 ms/Div[_]

SEC697D

1 W/PU Ignition signal
Approximately 1.1 - 1.3V[Q

|Engine is running. AR

Engine speed is 2,000 rpm

>]2.0vDiv 20 ms/Div[_]

SEC698D
|Engine is running.|
8 - 11V
Idle speed
4 | WG | IACV-AAC valve [Engine is running |
Rear window defogger is operating 5.8V
Steering wheel is being turned )
Air conditioner is operating
Headlamps are in high position
[Engine is running. |
1-2v
Idle speed
7 w Tachometer
|Engine is running.|
3-4V
Engine speed is 2,000 rpm
|Engine is running.|
0-1.0v
Both A/C switch and blower switch are “ON”
9 G/W Air conditioner relay — :
|Engine is running.| BATTERY VOLTAGE
A/C switch is “OFF” (11 - 14v)
|Engine is running.|
10 B ECM ground Engine ground

Idle speed

O: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC Voltage)
NO.
|Engine is running.|
|Ignition switch “OFF"| 0-1.0V
For a few seconds after turning ignition switch
16 Wi/L ECM relay (Self-shut-off) “OFF"
|Ignition switch “OFF”
BATTERY VOLTAGE
A few seconds after turning ignition switch (11 - 14V)
“OFF"
|Engine is running.|
[Ignition switch “ON” 0-1.0V
For 5 seconds after turning ignition switch
18 Y Fuel pump relay “ON”
|Ignition switch “ON”
BATTERY VOLTAGE
More than 5 seconds after turning ignition (11 - 14V)
switch “ON”
|Engine iS running.
20 B ECM ground Engine ground
Idle speed
21 G/B Approximately OV
22 GY/L |Engine is running. Approximately 5V
Data link connector
31 Y/R Idle speed Approximately 3.3V
a7 G/R Approximately OV
|Engine is running.|
23 Wi Knock sensor Approximately 2.5V
Idle speed
; Engine is running.| (Warm-up condition)
26 L Mass air flow sensor | | Approximately OV
ground Idle speed
|Engine is running.| (Warm-up condition)
1.3-1.7V
Idle speed
27 G Mass air flow sensor
|Engine is running.| (Warm-up condition)
1.7 -21V
Engine speed is 2,000 rpm
0-5.0vV
o8 LG/R Engine coolant tempera- |Engine S running.| Output voltage varies with
ture sensor engine coolant tempera-
ture.
|Engine is running.|
Heated oxygen sensor 0 - Approximately 1.0V
29 LG (bank 1) After warming up sufficiently and engine speed | (periodically changes)
is 2,000 rpm
|Engine is running.| (Warm-up condition)
30 B/Y Sensor’s ground Approximately OV

Idle speed

0: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL ITEM CONDITION
COLOR (DC Voltage)
NO.
|Ignition switch “ON” 0-1.0v
32 OR/B | Malfunction indicator lamp | [Engine is running. | BATTERY VOLTAGE
Idle speed (11 - 14V)
|Engine is running.|
_ _ _ Approximately OV
a o Power steering pressure Steering wheel is being turned
switch [Engine is running.|
Approximately 5V
Steering wheel is not being turned
|Ignition switch “ON”
Idle speed 0.15 - 0.85V
38 R Throttle position sensor Accelerator pedal is released
|Ignition switch “ON”
3.5-4.7v
Accelerator pedal is fully depressed
Approximately 2.5V
41 w Camshaft position sensor | |ENgine is running.| I} I
51 w (REF) (120° signal) Idle speed
>>]5.0vDiv 20 ms/DV[T]
SEC701D
Approximately 2.5V
Camshaft position sensor | |ENgine is running.|
42 B Ry
(POS) (1° signal) Idle speed
>>] 5.0vDiv 1 ms/DV[T]
SEC703D
|Ignition switch “ON” Approximately OV
43 |R Start signal BATTERY VOLTAGE
|Ignition switch “START"| (11 - 14V) OLTAG
|Ignition switch “ON”
— Approximately 0V
Park/Neutral position Gear position is “Neutral
44 YR .
(PNP) switch [Ignition switch “ON”
Approximately 5V
Except above gear position
|Ignition switch “OFF"| ov
45 L/wW Ignition switch

|Ignition switch “ON”

BATTERY VOLTAGE
(11 - 14V)

0: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description
ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL ITEM NDITION @]H
COLOR co © (DC Voltage)
NO.
|Engine iS running. MA
Both A/C switch and blower switch are “ON” Approximately OV
46 Y Air conditioner switch (Compressor is operating) EM
[Engine is running.| BATTERY VOLTAGE
AIC switch is “OFF" (11 - 14V) e
48 G/B Sensor’s power supply |Ignition switch “ON”" Approximately 5V
49 R/W — R ——— BATTERY VOLTAGE
59 RIW Power supply for ECM |Ign|t|on switch “ON (11 - 14V)
|Engine is running.|
50 B/W ECM ground Engine ground FE
Idle speed
Approximately 0V < CL
Approximately 5V
|Engine is running.| MT
53 WI/L Vehicle speed sensor l— Lift up the vehicle.
In 2nd gear position
Vehicle speed is 40 km/h (25 MPH) AT
>]5.0vDiv 50 ms/Div[_]
SEC705D TF
|Engine is running.|
55 L Heated oxygen sensor |_ ] o ) 0 - Approximately 1.0V
(bank 2) After warming up sufficiently and engine speed | (periodically changes) PD
is 2,000 rpm
|Ignition switch “ON” EA
|_ ) Approximately 0.4V
56 b Throttle position sensor Accelerator pedal is released
signal [Ignition switch “ON” BA
Approximately 4V
Accelerator pedal is fully depressed
58 GY/L Power supply (Back-up) |Ignition switch “OFF"| BATTERY VOLTAGE BR
(11 - 14V)
|Engine is running. | T
60 B/W ECM ground Engine ground S
Idle speed
101 wiB Injector No. 1 BATTERY VOLTAGE BS
(11 - 14v)O
103 R Injector No. 3
105 w Injector No. 5 |Engine is running. 5T
110 | wWiL Injector No. 2 L Idle speed
HA
112 W/IG Injector No. 4
[2]10.0 v/Div 50 ms/Div]_]
114 Y Injector No. 6 SEC984C B
O: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
IDX
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont'd)

TER-
WIRE DATA
MINAL ITEM NDITION
COLOR co © (DC Voltage)
NO.
|Engine is running.| (Warm-up condition)
0-1Vv
. Idle speed
EGR valve & EVAP canis-
102 P/B ter purge volume control |Engine is running.| (Warm-up condition)
solenoid valve . . BATTERY VOLTAGE
Lift up the vehicle
In 1st gear position (11 - 14v)
Race engine from idle to 2,000 rpm
Engine is running.
107 B ECM ground | | Engine ground
108 B Idle speed
— — BATTERY VOLTAGE
109 R/W Counter current return |Ign|t|on switch “ON (11 - 14V)
|Engine is running.|
Heated oxygen sensor . . 0-0.5V
111 | WIPU | heater (bank 2) Engine speed is below 3,200 rpm
115 SB Heated oxygen sensor e ;
v |Engine is running.| BATTERY VOLTAGE
heater (bank 1)
Engine speed is above 3,200 rpm (11 - 14v)
|Engine is running.|
116 B ECM ground Engine ground

Idle speed
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

@l
T
? I Refer to EL-POWER. MA
I : Detectable line for DTC
40A % 10A m— : Non-detectable line for DTC
f 33
% ' [33] EM
W/B G\I(/L
o ? | LG
W/B =0 GY/L GY/L
||.m O = o
w/B 6” RELAY
Q E55 FE
LI
W/B /W R/W
53l | oL
ot 3 L 1
| T

h ¥ __( M20
uw R
ACC ON 1

\ W RIW
IER] | Ty S g e
Lw LW R/W RIW
TF
Lw Lw RIW RIW
5 G2 & -
G- --|25] ¢
..F55 T T F55
Lw R/IW RIW "
GYIL wiL AW AW AW
||E|| = Ir7s]l [l Ir59]l [[709]l BR
IGN BATT ___ SSOFF VB VB CRTN
S ECM
F51 -
Refer to last page (Foldout page).
11375] s 1[2]s]4]s 6 l==(7[e[o o] 11] (== (vs), E10D) RS
624 12[13[14]15]16]17]18]19]20]21[22]23]24
W W
BT
1[2]3][]4]5]6]7
8|9 [1o[11[12[13[14[15]16
—l
oroerodfodfies[eeioriog] [ 1121314151617 8] 9]0 El eifeafesfeelesfec erfesfesfoo] [ei[eeeseaes el ereeaslso]| =
wefriofrlelimaiaftisfs] [11[12[13]74l15]16]17]18]19]20 1[se[sa[aa3s]ss o7 a8 a0]40] [51]sa[se[s4[5s56[s7[se[s0le0]| " HS BL

GEC163A
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

)
(Cont’d)
I : Detectable line for DTC
m—— : Non-detectable line for DTC
ECM
F51
GND-C GND-C GND-| GND-| GND-E GND-E GND-E
||50|| ||60|| || 10|| ||20|| ||107|| |108| |116|
B/W B/W B B B B B
B/W B
= =4+
—l
101[102f 1031041050107 108 [1]2]3]4[5]6]7]8]9]10 |§| 21]22|23|24]25]2627]28]29]30| [41]42[43|44]|45]46]47]48]49]50 53]
109]110[ 1111211314115 116f [11]12]13]14]15]16]17]18[19]20 31]32)33]34]35[36]37{38/39/40] |51]52]53]54]55]56157{58{59{60 W HS

GEC164A
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TROUBLE DIAGNOSIS FOR “MASS AIR FLOW SEN” (DTC 12)

Mass Air Flow Sensor (MAFS)

Gl
BATTERY EC-MAFS-01
| |
Refer to EL-POWER.
10A efer to MA
I : Detectable line for DTC
G\I(/L m— : Non-detectable line for DTC EM
1 :VGSOE engine
? _l {V3> : VG33E engine
GY/L GY/L L@
1
On |ECM
I] RELAY
g ol |(Ess
R ]
L/W R/W
I_l_l_l_l_| FE
P
L/W R/W
oL
I—I—I F54 LI—‘
WL R/lW
.— MT
]
2
[2] MASS AIR AT
FLOW SENSOR
(F8): v
@ @ TF
L4 ]| L3]] L)
G L B/W
o . PD
1 - I
1 I
i I CONNECTOR-
. ! : FA
1 ] F53
| e .
S - (o ey Y
[ |
W/L R/W R/W G L B/W
el Mol [Msell el [ze]l [ao]l BR
SSOFF VB VB QA+ QA AFMV
@y [eom o
F51 = ST
_] Refer to last page (Foldout page). RS
3 | 2 [ <> vs), Eiod
5 i2[aleh G [LLT G
TX2] L BR = = B GY
BT
1]2]3]4]5]6l={7]8] 91011
12[13[14[15[16]17[18]19]20]21]22]23]24
HA
=
oi[oe[iosfrod[1osfroe 107 ioe] T1[2[3]4[5]6]7]8]9]10 EI 2122[28f24[25[6 er 282030 [at[42[4a 44 as e[ a7 4g[40[50] |
tosfrrotri]rizfwafiralis]te] [11]72[13]14]15]16[17[18]19]20 3132[33[34][s5]36]37[s8[30]40] [51]62]53[54[s5]56[57 [s8[60leol| 5 HS EL
DX

GEC332A
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TROUBLE DIAGNOSIS FOR “COOLANT TEMP SEN” (DTC 13)

Engine Coolant Temperature Sensor (ECTS)

EC-ECTS-01
ENGINE COOLANT I : Detectable line for DTC
@ EEMQEEMURE m— : Non-detectable line for DTC
A :With AT
:VG30E engine
T Ld ;
L(i/R BIY {V3) : VG33E engine
O O
G
LG/R LG/R B/Y B/Y
*
o & [
F26 LIJ.Fzs I_I_I LI_I F26
LG/R LG/R - B/Y B/Y
L@ @J
O O
I >
O @ﬁ
B/Y
I_l_l F54
* * M48
LG/R B/Y B/Y
[E] [5oll [E3l
T™W GND-A SENS TCM
ECM GND (TRANSMISSION
F51 CONTROL MODULE)
A

—l
1 [2]3]4] TeTio[11[12[13[14]15 |§| 232425 26272820 031 [az[asf4[35]| s
5]6]7]8] [16[17]18[19]20]21]22 36(37]38[so]40]41[42[43] 4445 a647]48]| 7 HS

]2]3][4\ 1]2]3]4[5]6 =] 7]8]9]10]11 <
\5l6]7 ey' 12]13[14]15]16]17[18]19]20]21[22]23]24 FVE\‘;‘ Gl2) Fé?(a

N

[
101]102]103[104[ 108 108[107]108] | 1 314[5(6]7]|8]9]10 |§I 21]22123|2425)26|27]28]29|30| [41]42]43]44]|45|46]47]48]49[50 F51
tog]toltt1f112[113]114]115[116[ [11]12]13[14]15]16]17[18][19]20 31]32]33]34]35)3637]38]39]40] [51]52|53]54]55)56]57]58]59{60 W HS
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TROUBLE DIAGNOSIS FOR “VEHICLE SPEED SEN” (DTC 14)

2

C)Q
2

’/ Vehicle speed sensor
\

L RO

N —<

“Front—"

N\ SEF089U

Vehicle Speed Sensor (VSS)
COMPONENT DESCRIPTION

The vehicle speed sensor is installed in the transmission. It con-
tains a pulse generator which provides a vehicle speed signal to the
speedometer. The speedometer then sends a signal to the ECM.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values, and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Approximately OV <
Approximately 5V
|Engine is running.|
53 WI/L Vehicle speed sensor Lift up the vehicle.

Vehicle speed is 40 km/h (25 MPH) in 2nd
gear position.

[>]5.0vDiv 50 ms/Div[_]

SEC705D

[: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscmoscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic
trouble code

No.

Malfunction is detected when ...

Check Items (Possible Cause)

14

driven.

The almost 0 km/h (0 MPH) signal from vehicle speed Harness connector
sensor is sent to ECM even when vehicle is being

Vehicle speed sensor

(The vehicle speed sensor circuit is open or shorted.)

DTC CONFIRMATION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE:

If “DTC Confirmation Procedure” has been previously
conducted, always turn ignition switch “OFF” and wait at least
10 seconds before conducting the next test.

TESTING CONDITION:

Steps 1 and 2 may be conducted with the drive wheels lifted
in the shop or by driving the vehicle. If a road test is expected
to be easier, it is unnecessary to lift the vehicle.

EC-53
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TROUBLE DIAGNOSIS FOR “VEHICLE SPEED SEN” (DTC 14)

DATA MONITOR

MONITOR NO DTC

ENG SPEED XXX rpm
COOLANTEMP/S XXX °'C
B/FUEL SCHDL XXX msec
PW/ST SIGNAL OFF

VHCL SPEED SE XXX km/h

SEF196Y

Vehicle Speed Sensor (VSS) (Cont'd)

With CONSULT-II

1) Start engine.
2) Read “VHCL SPEED SE” in “DATA MONITOR” mode with
CONSULT-II. The vehicle speed on CONSULT-II should exceed
10 km/h (6 MPH) when rotating wheels with suitable gear posi-
tion.
If NG, go to “Diagnostic Procedure”, EC-56.
If OK, go to following step.
3) Select “DATA MONITOR” mode with CONSULT-II.
4) Warm engine up to normal operating temperature.
5) Maintain the following conditions for at least 10 consecutive
seconds.
ENG SPEED 1,400 - 2,400 rpm
COOLAN TEMP/S More than 70°C (158°F)
B/FUEL SCHDL 4 - 8 msec
Selector lever Suitable position
PWI/ST SIGNAL OFF
6) If 1sttrip DTC is detected, go to “Diagnostic Procedure”, EC-56.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the vehicle
speed sensor circuit. During this check, a 1st trip DTC might not be
confirmed.

@ Without CONSULT-II

1)
2)
3)

4)

Lift up drive wheels.

Start engine.

Read vehicle speed sen with combination meter.

The vehicle speed indication should be able to exceed 10 km/h
(6 MPH) when rotating wheels with suitable gear position.

If NG, go to “Diagnostic Procedure”,

EC-54



TROUBLE DIAGNOSIS FOR “VEHICLE SPEED SEN” (DTC 14)

Vehicle Speed Sensor (VSS) (Cont'd)

EC-VSS-01
IGNITION SWITCH
BATTERY ON or START @H
! X Refer to EL-POWER.
10A 10A
% EI % I : Detectable line for DTC MA
R’G WI/B m—— : Non-detectable line for DTC
: VG30E engine
|_I_|' """""""" || @ :VG33E engine EM
..NZ
R/G wW/B

o i e

$ K $ COMBINATION

UNIFIED METER CONTROL UNIT METER
(WITH ODO/TRIP METER) Mo,
| FE
2] &) 2 e
B WL w R CL
il oo
> =l
B WL w R MT
M48 M47) i]
I—l—I F55 I—I—I
F54 W R AT

|_®¢ «P@_I -

,—'—|- a (GD) ﬂ
' '—-—*‘—-—' -@ PD

RN :

W/L w R BA
[ ) ||53|| || 1 B
| VSP .y VEHICLE
B B SPEED
4L L F5i SENSOR BR
=2
1]2]3]4[5]6[==]7[8] 91011 ST
(N2), (F54
12[13[14]1516]17[18]19]20]21[22]23]24 sr W
| e m—m—— I RS
1[1]2]3]4]5]6 =] 7[8]9]10[11 45]46]47]48]49]50[==]51[52[53]54]55 I
: 12[13]14]15]16]17]18]19]20]21[22]23]24 56]57]58]59]60[61]62]63[64]65]66]67]68 :
b e e e e e e e e e e e ——— -
= BT
[ ]2]3][4\ /1]2]3]4\ 1]2]3[c=]4]5]6]7
£223 \5l6]7[8/ £228 \5l6]7[8/ 8] 9[10[11]12]13[14]15]16 F55
GY SB GY w
Hot]roftosfioaf1os roerofiog] [1]2]3T4 5]6]7[8]2]10 |§| 21]22[23[oafos[26 [or[28[oo[30] [a]42[as[adlas[as[a7[4g[4o[50]| e
1o9]riolt11f11efralri4l11sf16] [11]12]13[14]15]16]17]18]19]20 31[3e[as[aafas[as[a7[as[a[40] [s1]se[s3[s4[ss[s6 57 58 s0leol| " HS
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TROUBLE DIAGNOSIS FOR “VEHICLE SPEED SEN” (DTC 14)

DATA MONITOR

MONITOR

NO DTC

VHCL SPEED SE XXX km/h
P/N POSI SW OFF

SEF4927

Vehicle Speed Sensor (VSS) (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

CONNECT
A€

[ Ecm |o]connecToR||

A

L

j!

SEF4917

!
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1. Lift up the vehicle. -
2. Start engine.

3. Read “VHCL SPEED SE” signal
in “DATA MONITOR” mode with
CONSULT-II.

The vehicle speed on CON-
SULT-Il should be able to
exceed 10 km/h (6 MPH) when
rotating wheels with suitable
gear position.

OR

@ 2. Turn ignition switch “ON”.

3. Rotate drive wheel by hand.

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

NG
y

CHECK INPUT SIGNAL CIRCUIT. NG‘ Check the following.

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

2. Disconnect ECM harness connector GD}
and combination meter harness con- e Harness connectors
nector. D,

3. Check harness continuity between ECM e Harness for open or
terminal G and combination meter ter- short between ECM and
minal G). combination meter
Refer to wiring diagram. If NG, repair open circuit,
Continuity should exist. short to ground or short to

4. Also check harness for short to ground power in harness or con-
and short to power. nectors.

OK
y
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

Y

OK

A\ 4

®

(Go to next page.)

EC-56

Check the following.
e Harness connectors

e Harness connectors

e Harness connectors
GD} (VG30E
models)

e Harness connectors
GDY (VG33E
models)

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

If NG, repair harness or

connectors.

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




TROUBLE DIAGNOSIS FOR “VEHICLE SPEED SEN” (DTC 14)

Vehicle Speed Sensor (VSS) (Cont'd)
®

l @

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

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

y

INSPECTION END
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TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)

Louver

Zirconia tube

SEF463R

Output voltage Vs [v]

0

Rich <«=—— |deal ratic —— Lean

Mixture ratio
SEF288D

Component Description

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

CONSULT-Il Reference Value in Data Monitor

Mode
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
02s1
0251 (B2) 0-0.3V < 0.6 -1.0V

M/R F/IC MNT
M/R F/C MNT-R

e Engine: After warming up

Maintaining engine speed at 2,000 rpm

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

ECM Terminals and Reference Value

Specification data are reference values, and are measured between each terminal and ground.
CAUTION:
Do not use ECM ground terminals when measuring voltage. Doing so may result in damage to the
ECM’s transistor. Use a ground other than ECM terminals such as the body ground.

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Engine is running.
2O Heated oxygen sensors | | 0 - Approximately 1.0V
After warming up to normal operating tempera- iodi
55 (B2) | L (periodically change)

ture and engine speed is 2,000 rpm.
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TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)

Vv

OK NG

On Board Diagnosis Logic

Under the condition in which the heated oxygen sensor signal is not Gl
input, the ECM circuits will read a continuous approximately 0.3V.
Therefore, for this diagnosis, the time that output voltage is within
200 to 400 mV range is monitored, and the diagnosis checks that 1A
this time is not inordinately long.

T
SEF237U
Dlaggc;sdtlec’;ll'cr’c.)uble Malfunction is detected when ... (PE:S?EIZ Itggze)
33 e The voltage from the sensor is constantly approx. 0.3V. e Harness or connectors
(Bank 1) (The sensor circuit is open or shorted.)
53 e Heated oxygen sensor
(Bank 2)
e oNTTon Overall Function Check
MONITOR NO DTC Use this procedure to check the overall function of the heated oxy-
ENGSPEED XX rpm gen sensor circuit. . .
COOLANTEMPIS XXX °C 1) gée:;ttuerggme and warm it up to normal operating tem-
0281 oo 2) Select “MANU TRIG” in “DATA MONITOR” mode with
WR FIC MNT LEAN CONSULT-II, and select “02S1” and “O2S1 (B2)".
3) Hold engine speed at 2,000 rpm under no load.
4) Make sure that the indications do not remain in the range
between 0.2 to 0.4V.
SEC916D 5) If NG, go to “Diagnostic Procedure”, EC-62.
@ 1) Start engine and warm it up to normal operating tem-
perature.
2) Set voltmeter probes between ECM terminal @ (B1), 65
(B2) (sensor signal) and ground.
Refer to wiring diagram.
3) Check the following with engine speed held at 2,000 rpm
constant under no load.
The voltage does not remain in the range of 0.2 - 0.4V.
4) If NG, go to “DIAGNOSTIC PROCEDURE”,
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TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)

Wiring Diagram

BANK 1
BATTERY EC'0281 B1 '01
| |
10A Refer to EL-POWER. B : Detectable line for DTC
= : Non-detectable line for DTC
T
W/B
IJ_l E101
W/B
I 1 Il
OFF ST IGNITION
SWITCH
M20
AC(;.' “T.ON
L]
LW
M47
F55
LW
l 1 |
HEATED OXYGEN
SENSOR 1
(BANK 1)
F22
] =]
L SB LG
.
| I
I I
| I
I I
| I
I I
| I
I I
| I
I I
| |
I I
| .
@ =@ = B/W = B/W -’To EC-MAIN
1
SB LG BW
l 115 l | 29
O2HR O2SR
ECM B/W
F51 =
Refer to last page (Foldout page).
(]
11315] Gz 1[2]s[C[4]5]6]7] =z (vs), Etof
61214 891011[1213141516
w GY w
=
101|102103104 105{106|107(108 1 1]2]3[4[5(6[7[8]9]10 @ 2112223242526 {27]28]29]30] [41[42{43 F51
109|110111 112f113{114|115{116| |11]12]13][14]15{16{17{18{19{20 31]32[33]34]35/3637{38]39]40] [51]52]53 W HS
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TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)
Wiring Diagram (Cont’d)

BANK 2
Gl
BATTERY EC-02S1B2-01
| |
10A Refer to EL-POWER. B : Detectable line for DTC MA
m—— : Non-detectable line for DTC
|
w/B
IJ_l E101 EM
11D
w/B
’J—| LG
[1]
OF;/‘ ST  [IGNITION
SWITCH
M20
Acc?‘ “T ON
]
MA47
o F55 CL
[Em]
HEATED OXYGEN
SENSOR 1 T
(BANK 2)
F23
T = ] .
1 W/PU L
B TF
N
I I
1 1
I I
1 I PD
I I
1 1
I I
1 1
I I
! ! FA
I I
1 1
" .
Y @ = @) = B/ = B/ = To EC-MAIN RA
1
W/PU L B/W
[kl |[¥| BR
O2HL 02SL
ECM B/W
F51 =
ST
Refer to last page (Foldout page).
1]3[5 ] 1[2[3[C[4]5]6]7 (m5), oD
6l2a] M0 ARNNEREDERRES RS
w GY w
— BT
1ot[1o2ftosfroaftos roetorfrog] [1T2]3T4]56]7]8]2]10 |§| 21]22[23]242s[26o7[28[20]30] [41]42]4[aa]as[a6]7]48[49]50]| (s
tog[riol1f112f s[4l 1sf16] [11]12]13[14]15]16]17]18][19]20 31[3e[as[aafas[as [a7[as[as[40] [s1[se[s3[sa[ss 56 57 58 soleol| " HsS.
HA
EL
IDX

GEC337A
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TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “O2S1B2” (DTC 53)

/

Heated oxygen/
sensor (bank 1)

Diagnostic Procedure

“Heated oxygen
-sensor (bank 2)

INSPECTION START

y

1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
screws.

y

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF".

2. Disconnect corresponding heated oxy-
gen sensor harness connector and
ECM harness connector.

3. Check harness continuity between ECM
and sensor terminals.

NG

\

Terminals
DTC
ECM Sensor
33 29 2
53 55 2

Intake manifold collector

NGSNPYIDS B = ANS

il

SEC915D

Refer to wiring diagram.
Continuity should exist.

4. Check harness continuity between ECM
and sensor or ground.

Terminals
DTC
ECM or sensor Ground
33 29 or 2 Ground
53 55 or 2 Ground

Refer to wiring diagram.
Continuity should not exist.

5. Also, check harness for short to ground
and short to power.

OK

y

Repair harness or connec-
tors.

CHECK COMPONENT

(Heated oxygen sensor).

Refer to “COMPONENT INSPECTION” on
next page.

NG

OK
4

Disconnect and recon
tors in the circuit. The

nect harness connec-
n retest.

v Trouble is not fixed.

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

y

INSPECTION END

EC-62

Replace heated oxygen
sensor.




TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)

Component Inspection

DATA MONITOR
MONITOR NopTC HEATED OXYGEN SENSOR Gl
CMPS-RPM(POS) - XXX rpm 1) Start engine and warm it up to normal operating tem-
COOLANTEMP/S XXX °'C ture
02s1 XXXV pera ' . MA
MR FIC MNT LEAN 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
AJF ALPHA XXX % TOR” mode with CONSULT-IIl, and select “O2S1/(B2)"

and “M/R F/C MNT/M/R F/C MNT-R”.

3) Hold engine speed at 2,000 rpm under no load during
the following steps.

SECO17D 4) Touch “RECORD” on CONSULT-II screen. LG

5) Check the following.

e “M/R F/C MNT/-R” in “DATA MONITOR” mode changes
from “RICH” to “LEAN” to “RICH” more than 5 times
within 10 seconds.

5 times (cycles) are counted as shown below:
FE
cycle | 112 |3|4]|65]|
M/R F/C MNT R-L-R-L-R-L-R-L-R-L-R c
L
R = “M/R F/IC MNT/M/R F/C MNT-R”, “RICH”
L = “M/R F/C MNT/M/R F/C MNT-R", “LEAN”"

e “02S1/(B2)”" voltage goes above 0.6V at least once. T

e “02S1/(B2)” voltage goes below 0.30V at least once.

e “02S1/(B2)” voltage never exceeds 1.0V.

CAUTION: AT
e Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one. TE
e Before installing new oxygen sensor, clean exhaust sys-
tem threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubri- PD
cant.
Q__
Trigger CMPS & . FA
-RPM 0281 Maximum . - R « Maximum voltage
— Fag P ! \ N\ 4 \ should be over 0.6V
XXX XXX 0ot ro ro roa roa at least one time. BA
XXX XXX ' 1 \ 1 [ [
XXX XXX
- o 37 ' ' : l ' ' ' * Minimum voltage
X o T A T should be below 0.30V BR
XXX XXX [ A S A S A T A A at least one time.
XXX XXX ] I ! I v \
XXX XXX \ \ \ ) \ (W \
XXX XXX \/’ \_// \/’ ‘s ¥ \
XXX XXX Minimum @T
XXX XXX
° SEC921D
@ 1) Start engine and warm it up to normal operating tem-
perature. BT

2) Set voltmeter probes between ECM terminal @ (B1), &
(B2) (sensor signal) and ground.
Refer to wiring diagram. HA

3) Check the following with engine speed held at 2,000 rpm
constant under no load.

e Malfunction indicator lamp goes on more than 5 times g
within 10 seconds in Diagnostic Test Mode Il (HEATED
OXYGEN SENSOR MONITOR, EC-24).

e The maximum voltage is over 0.6V at least one time. DX

e The minimum voltage is below 0.30V at least one time.

e The voltage never exceeds 1.0V.

EC-63



TROUBLE DIAGNOSIS FOR “02S1” (DTC 33), “02S1B2” (DTC 53)

Component Inspection (Cont’d)

CAUTION:

e Discard any heated oxygen sensor which has been
dropped from a height of more than 0.5 m (19.7 in) onto a
hard surface such as a concrete floor; use a new one.

e Before installing new oxygen sensor, clean exhaust sys-
tem threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubri-
cant.
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TROUBLE DIAGNOSIS FOR “KNOCK SENSOR” (DTC 34)

Terminal

PIEZO-ELEMENT

SEF598K

Knock Sensor (KS)

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

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and ground.

CAUTION:
Do not use ECM ground terminals when measuring input/output voltage. Doing so may result in dam-
age to the ECM'’s transistor. Use a ground other than ECM terminals, such as the ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.
23 w Knock sensor Approximately 2.5V
Idle speed
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when .... Ch?Ck Items
(Possible Cause)
No.
34 e An excessively low or high voltage from the knock e Harness or connectors
sensor is sent to ECM. (The knock sensor circuit is open or shorted.)
e Knock sensor
TATONTOR DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
MONITOR NO DTC

CMPS-RPM (POS) XXX rpm

SEC707D

1) Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT-II.
2) Start engine and run it for at least 5 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 5 seconds at idle
speed.
2) Turn ignition switch “OFF”, wait at least 5 seconds and

then turn “ON”.
3) Perform *“Diagnostic Test Mode II” (Self-diagnostic
results) with ECM.

EC-65

Gl

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

EL



TROUBLE DIAGNOSIS FOR “KNOCK SENSOR” (DTC 34)
Knock Sensor (KS) (Cont'd)

VG33E models

ECM I : Detectable line for DTC
F51 = Non-detectable line for DTC
KNK
|| 23
w
J @
| 1
| |
| 1
| |
| 1
| |
| 1
| |
| 1
| |
| 1
| |
w
()
Tl 1T ]
F151 JOINT
w CONNECTOR-1
-Te—
I 1 || 1]
| |
! I B/W
| |
| 1
| |
| 1
| |
| 1
| |
| 1
| |
-
w
|| 1
KNOCK
SENSOR
F152
B/W
= —
DN <> L2<]
E KRGO
GY GY GY
—
101]102103fto4]osfto6]1or]1o8] | 1]2]3]4[5]6]7]8]9]10 |§| 21122123124125126127|28129130| 14142]43|44)45146147]48149|50| =
tog|oltttftt2lttafttalisfite] |11[12]13[14[15]16[17]18[19]20 31132133[34135[36]37138[39|40] 15152153]54]55]56]57158]59]60]| “; HS
GEC335A
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TROUBLE DIAGNOSIS FOR “KNOCK SENSOR” (DTC 34)

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

\

Intake manifold collector

NGSNPHIDE A

INSPECTION START

'

Loosen and retighten engine ground
screws.

A\ 4

sub-harnes§ ‘
‘connector

CHECK INPUT SIGNAL CIRCUIT.

NG

1. Turn ignition switch “OFF".

2. Disconnect ECM harness connector and
knock sensor harness connector.

3. Disconnect sub-harness connectors
. GD.

4. Check harness continuity between termi-
nal @ and ECM terminal & .
Refer to wiring diagram.
Continuity should exist.

5. Also, check harness for short to ground

and short to power.

lOK

.| Repair open circuit, short to
| ground or short to power in

harness or connectors.

CHECK SUB-HARNESS CIRCUIT.

NG

1. Disconnect knock sensor harness con-
nector.

2. Check harness continuity between knock
sensor harness connector terminal @
and knock sensor sub-harness connec-
tor terminal @) .

Refer to wiring diagram.
Continuity should exist.

3. Also check harness for short to ground

and short to power.

lOK

| Repair open circuit, short to
| ground or short to power in

harness or connectors.

CHECK SHIELD CIRCUIT. NG= Check the following.
1. Disconnect harness connectors (75 ), e Harness connectors
2. Check harness continuity between har- e Joint connector-1
ness connector F5 terminal 1 and e Harness for open or
engine ground. short between harness
Continuity should exist. connector F5 and engine
3. Also check harness for short to ground ground
and short to power. If NG, repair open circuit,
short to ground or short to
OK power in harness or con-
nectors.
NG

CHECK COMPONENT

(Knock sensor%.
Refer to , “"COMPONENT INSPEC-

TION”.
¢0K

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

‘Trouble is not fixed.

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

and retest.

INSPECTION END

EC-67

Y

Replace knock sensor.

MA

EM

LG

FEE

CL

T
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[FA
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BR
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TROUBLE DIAGNOSIS FOR “KNOCK SENSOR” (DTC 34)

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

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.

Refer to wiring diagram.

Resistance: 500 - 620 k Q [at 25°C (77°F)]

CAUTION:
Do not use any knock sensors that have been dropped or
physically damaged. Use only new ones.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

SYSTEM DESCRIPTION

Camshaft position sensor

Heated Oxygen Sensor Heater

Engine speed

The ECM performs ON/OFF control of the heated OPERATION

oxygen sensor heater corresponding to the engine

speed.

Heated
»| oxygen
» ECM sensor
heater
Engine speed rpm Heated oxygen sensor heater
Above 3,200 OFF
Below 3,200 ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values, and are measured between each terminal and ground.

CAUTION:

Do not use ECM ground terminals when measuring voltage. Doing so may result in damage to the
ECM’s transistor. Use a ground other than ECM terminals such as the body ground.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Engine is running.
us | oo | | 005y
(B1) Heated oxygen sensor Engine speed is below 3,200 rpm.
11 heater [Engine is running. | BATTERY VOLTAGE
W/PU
(B2) Engine speed is above 3,200 rpm. (11 - 14v)
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MA
EM
LG
Cl
FE
CL
T
AT
TF
PD
[FA
RA
BR
ST
RS
BT
FA

EL



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Heated Oxygen Sensor Heater (Cont'd)

BANK 1
BATTERY EC'02H1 B1 '01
|
10A Refer to EL-POWER. B : Detectable line for DTC
m— : Non-detectable line for DTC
T
W/B
IJ_l E101
11D
w/B
l 1 ||
OFF ST IGNITION
SWITCH
_ M20
ACC?.. ON
3]
LW
M47
F55
LW
[l
HEATED OXYGEN
SENSOR 1
(BANK 1)
F22
| 3| ]
L ] LG
[
I I
| |
I I
| |
I I
| |
I I
| |
I I
| |
| I
1 1
e
] @ = @) = B/W = B/ =P To EC-MAIN
1
SB LG B/W
I 115 I | 29
O2HR O2SR
ECM B/W
F51 £
Refer to last page (Foldout page).
1]3]5 — 1[2][3[c[4][5]6]7 ms), Eiod
6214 120 8|9 1011|12 13[{14{15[16 FSS
w GY w
[—1
101|102103104 105{106}107}108 | 1]2]3[415[6[7[8]9[10 |§| 2112223242526 {27]28]29]30] [41]42|43|44]|45|46]47]48]49]50 51
109|110111 112f113f114f115{116| |11]12]13]14]15{16{17{18[19{20 3113233343536 {37]38]39]40] [51|52|53|54]|55|56]57]58]59]60 W HS

GEC338A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Heated Oxygen Sensor Heater (Cont'd)

BANK 2
Gl
BATTERY EC-02H1 B2-01
| |
10A Refer to EL-POWER. B : Detectable line for DTC MA
m—— : Non-detectable line for DTC
|
W/B
IJ_l E101 EM
11D
w/B
IJ_I LG
[1]
OF;/‘ ST  [IGNITION
SWITCH
M20
Acc?‘ “T ON
]
MA47
o F55 CL
[Em]
HEATED OXYGEN
SENSOR 1 T
(BANK 2)
F23
T = ] .
1 W/PU L
F"" -~ TF
~1-4
I I
1 1
I I
1 I PD
I I
1 1
I I
1 1
I I
! ! FA
I I
1 1
o
] @ = @) = B/W = B/ =P To EC-MAIN RA
1
W/PU L B/W
[kl |[¥| BR
O2HL 02SL
ECM B/W
F51 =
ST
Refer to last page (Foldout page).
1]3]5 — 1[2][3[c[4][5]6]7 ms), Eiod
6l2a] M0 8[9T10]11]12[13[14]15]16 £S5 RS
w GY w
— BT
1ot[1o2ftosfroaftos roetorfrog] [1T2]3T4]56]7]8]2]10 |§| 21]22[23]242s[26o7[28[20]30] [41]42]4[aa]as[a6]7]48[49]50]| (s
tog[riol1f112f s[4l 1sf16] [11]12]13[14]15]16]17]18][19]20 31[3e[as[aafas[as [a7[as[as[40] [s1[se[s3[sa[ss 56 57 58 soleol| " HsS.
HA
EL
IDX

GEC339A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

/

“Heated oxygen
-sensor (bank 2)

Heated oxygen/
sensor (bank 1)

SEC913D

Heated Oxygen Sensor Heater (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

i

OVERALL FUNCTION CHECK

1. Start engine.

2. Check voltage between ECM terminals
(BL)/(Z1L) (B2) and ground with
CONSULT-II or tester under the follow-
ing conditions.

Refer to wiring diagram.

OK

Heated oxygen

Engine speed rpm sensor heater

Engine speed is

below 3,200 rpm. Approximately OV

Engine speed is

above 3,200 rpm. Battery voltage

NG

A\ 4

INSPECTION END

CHECK POWER SUPPLY.

1. Turn ignition switch “OFF".

2. Disconnect corresponding heated oxy-
gen sensor harness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ and
ground.
Refer to wiring diagram.
Voltage: Battery voltage

NG

lOK

®

EC-72

"| @ Harness connectors

Check the following.

e Harness for open or short
between heated oxygen
sensor and ignition switch

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor Heater (Cont'd)

®

i @l
CHECK GROUND CIRCUIT. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF". " tors. MA

2. Disconnect ECM harness connector.
3. Check harness continuity between termi-

nal and sensor. Bl
Heated oxygen Terminals
sensor heater ECM Sensor L@
Bl 115 3
B2 111 3

Refer to wiring diagram.
Continuity should exist.

4. Also check harness for short to ground FE
and short to power.
OK

| 6L
CHECK COMPONENT NG | Replace heated oxygen
(Heated oxygen sensor heater). | sensor. MT
Refer to “COMPONENT INSPECTION” on
next page.

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

i Trouble is not fixed.

PD

Check ECM pin terminals for damage and

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

i RA

INSPECTION END

BR

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Heated Oxygen Sensor Heater (Cont'd)

COMPONENT INSPECTION

' % Heated oxygen sensor heater

\,ﬂzt@ Secomeer Check resistance between terminals @ and 3.
Resistance: 2.3 - 4.3 Q at 25°C (77°F)

Q] ' ’ E} Check continuity between terminals @ and @, @ and @ .

Continuity should not exist.
@ If NG, replace the heated oxygen sensor.
CAUTION:

@ e Discard any heated oxygen sensor which has been

dropped from a height of more than 0.5 m (19.7 in) onto a

SEC954D hard surface such as a concrete floor; use a new one.

e Before installing new oxygen sensor, clean exhaust sys-
tem threads using Oxygen Sensor Thread Cleaner tool
J-43897-18 or J-43897-12 and approved anti-seize lubri-
cant.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve

COMPONENT DESCRIPTION Cl

The idle air adjusting (IAA) unit is made up of the IACV-AAC valve,
IACV-FICD solenoid valve and idle adjusting screw. It receives the [j]5
signal from the ECM and controls the idle speed at the Eresel
value. For more information, refer to “DESCRIPTION” in

= tior. EM

Sindutic 5
€ |ACV-FICD 3 ‘
\\Esolenoid valve " IACV-FICD
e JI'1]| solenoid valve harness LG
connector SEF024S
ECM TERMINALS AND REFERENCE VALUE n
Specification data are reference values and are measured between each terminal and ground with a voltmeter.
TER- WIRE DATA .
M’Ll\(l)AL COLOR ITEM CONDITION (DC voltage)
: GL
|Engine is running.|
Both air conditioner switch and fan switch are | 0 - 1.0V MT
9 GIW Air conditioner relay “ON". (Compressor operates.)
|Engine is running.| BATTERY VOLTAGE AT
Air conditioner switch is “OFF”. (11 - 14v)
TR
PD
FA
RA
BR
ST
RS
BT
HA
EL
IDX
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont'd)

VG33E MODELS

IGNITION SWITCH
ON

! Refer to EL-POWER.

EC-FICD-01

10A
% I : Detectable line for DTC
L} — - i
G‘R : Non-detectable line for DTC
@ ——cGnR G/R o |
1 1
GR E101 GIR GR
l 1 | || 2 Il 3 |
AIR
THERMO 6 CONDITIONER
CONTROL RELAY
THERMISTOR AMP. ?
E52
M44 || 1 || 5 |
[ EER T G/W w
GOR  G/B I—I—l _IJ—l
* * 1B 1D
To A/C switch GwW w
G/B *(Refer to M47,
(28] HA-A/C,M.) L14]]
E101 F55
G/OR w
[l .
1 w To compressor
? *(Refer to HA-A/C,M.)
TRIPLE-PRESSURE w
LOW HIGH |[SWITCH ’_I_l F25
e A |Es F201
NORMAL W
L] A
Y 1L iacv-FicD
SOLENOID
VALVE
E101 F213
' L2]]
Y G/W B -
201
2 Glj |
GD) F25
Y G/W B
’J_| F55
4
M47,
B
1
|46| | 9 | .
ARCON ACRLY 1 I
ECM B B
D L+ L
M54
5 Refer to last page (Foldout page).
DN
2|3 (112 12]3]4 CONG)
M4z
1 \3[4/ \&l6]7]8/
BR GY SB
1]2]3]4]5]6l==]7[8]9]10[11 1]2[3[=[4]5]6]7
12]13]14]15]16]17 18|19 20121222324 8(9 1011[1213141516
I—=
101|102103104105106107 108 11]1213]415]6]7]18]9]10 |§| 2112223242526 {27]28]29]30] [41]42|43|44]|45|46]47]48]49]50 F51
109|110111 112]113|114f115]116] |11]12]13]14|15]16]17|18]19]20 31132]33|34]35]36{37]38]39]40] [51]52|53|54]55|56]57]58]59]60 W [T
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

11y
\\\\\\\ ’ l//
N 5//
3

0
x1000 r/min

iy,
I,
L,

\\

W

',

Z
6

7
8

& T
BNy

[ s—1
= -

MEF634E

IACV-FICD Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

y
CHECK OVERALL FUNCTION. OK‘ INSPECTION END
1. Start engine and warm it up to normal
operating temperature.
2. Check idle speed.
750£50 rpm
If NG, adjust idle speed.
3. Turn air conditioner switch and fan
switch “ON”.
4. Recheck idle speed.
850 rpm or more
¢NG
Check if air conditioner compressor func- | NC | Refer to HA sactior.
tions normally. g
¢OK
CHECK POWER SUPPLY. NG | Check the following.
1. Stop engine. e Harness connectors
2. Disconnect IACV-FICD solenoid valve ),
harness connector. e Harness for open or
3. Restart engine and turn air conditioner short between IACV-
switch and fan switch “ON”. FICD solenoid valve and
4. Check voltage between terminal @ and air conditioner relay
ground with CONSULT-II or tester. If NG, repair harness or
Refer to wiring diagram. connectors.
\oltage: Battery voltage
OK
y
NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF".

2. Check harness continuity between
IACV-FICD solenoid terminal @ and
ground.

Refer to wiring diagram.
Continuity should exist.

3. Also, check harness for short to ground

and short to power.

Y

Check the following.
e Harness connectors

e Harness connectors
&,

If NG, repair open circuit,

short to ground or short to

power in harness or con-

nectors.

lOK
®

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

IACV-FICD Solenoid Valve (Cont'd)

®

l

CHECK COMPONENT
(IACV-FICD solenoid valve).
Refer to “COMPONENT INSPECTION".

NG

OK

y

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

Trouble is not fixed.

y

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

y

INSPECTION END

Yo S
<= |ACV-FICD 3 ’
Ng >~
Ksolenoid valve V' IACV-FICD
V' JI']]| solenoid valve harness
connector SEF024S

Plunger

C) : Always replace after every disassembly.

SEC953D

COMPONENT INSPECTION
IACV-FICD solenoid valve

.| Replace IACV-FICD sole-

noid valve.

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

terminals.

e Check plunger for seizing or sticking.

e Check for broken spring.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EGR Valve and EVAP Canister Purge Volume

Control Solenoid Valve — VG33E models — Gl
EC-PGC/V-01 MA
IGNITION SWITCH
ON or START
L Refer to EL-POWER.
10A I : Detectable line for DTC EM
= : Non-detectable line for DTC
| |
W/R
LG
M48
|Gz
(F54)
FE
R
F26
(F202)
W/R CL
MT
W/R
[Tl evap canister
% PURGE VOLUME AT
CONTROL
SOLENOID VALVE
[2]
= TE
P/B
I PD
P/B
- F25 FA
P/B
I RA
P/B
[[iez]! BR
CANI
ECM
F51 ST
RS
/123& 1]2]3]4]5]6[=]7[8]9]i0[11] = F214
\5l6][7]8/ e 12]13[14]15]16]17]18]19]20[21]22]23]24 W 5 BT
—1
totio2fiosf1o41os ios 1o ioe] T1 2] 34 5][6]7[8]9]10 @ 2122]23[oaTs 26 27[28]2930] [a1]42[4344[as 4647 48[4o60]| ey HA
tosfrtof1 12 wtafrt411s]rt6] [11]12]13[14]15]16]17]18]19]20 31]32]38]34]3s[36]s7[a8[s0]0] [5t]52]53[54[s5]s6]s7]s8]59]e0l| 57 HS.
EL
IDX

GEC342A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

To EGR valve
and EVAP canister

To intake ‘

EGR Valve and EVAP Canister Purge Volume
Control Solenoid Valve — VG33E models —
(Cont'd)

The EGR valve and EVAP canister purge volume control solenoid
valve responds to signals from the ECM. When the ECM sends an
ON (ground) signal, the coil in the solenoid valve is energized. A
plunger will then move to cut the vacuum signal from the throttle
body to the EGR valve and EVAP canister purge valve.

When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR valve

air flow
-
Vacuum
signal
SEF240PE
EGR valve & EVAP canister
Intake purge volume control solenoid
‘manifold Z/——valve harness connector ——

collector

SEC931D

and EVAP canister.

DIAGNOSTIC PROCEDURE

INSPECTION START
A\ 4
CHECK OVERALL FUNCTION. OK‘ CHECK COMPONENT
1. Lift up the vehicle. | (EVAP canister).
2. Start engine and warm it up sufficiently. Refer to “EVAP
3. Perform diagnostic test mode Il (Self- CANISTER’”, EC-23.
diagnostic results). Refer to “COMPONENT
Make sure that diagnostic trouble code INSPECTION”, EC-82.
No. 55 is displayed. If NG, replace EVAP canis-
4. Set the shift lever to 1st position. ter.
5. Disconnect vacuum hoses to EGR valve OK
and EVAP canister.
6. Make sure that vacuum exists under the
following conditions.
At idle:
Vacuum should not exist. INSPECTION END
Racing engine from idle to 3,000 rpm:
Vacuum should exist.
NG
A\ 4
CHECK POWER SUPPLY. NG‘ Check the following.
1. Disconnect EGR valve & EVAP canister "| @ Harness connectors
purge control solenoid valve harness (26),
connector. e Harness connectors
2. Turn ignition switch “ON”. a8),
3. Check voltage between terminal @ and e 10A fuse
ground with CONSULT-II or tester. e Harness for open or short
Refer to wiring diagram. between EGR valve &
Voltage: Battery voltage EVAP canister purge vol-
OK ume control solenoid
valve harness connector
and fuse
If NG, repair harness or
connectors.
A\ 4
CHECK OUTPUT SIGNAL CIRCUIT. NG‘ Check the following.
1. Turn ignition switch “OFF". | Harness connectors
2. Disconnect ECM harness connector. G,
3. Check harness continuity between ECM If NG, repair harness or
terminal and terminal @ . connectors.

Refer to wiring diagram.
Continuity should exist.
4. Also check harness for short.

¢0K
®
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EGR Valve and EVAP Canister Purge Volume
Control Solenoid Valve — VG33E models —

(Cont’d) @l
®
. BA
CHECK COMPONENT NG‘ Replace EGR valve &
(EGR valve & EVAP canister purge volume | EVAP canister purge vol-

control solenoid valve). ume control solenoid valve. EM
Refer to “COMPONENT INSPECTION”
on next page.

LG

OK

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

Trouble is not fixed.

FEE

Check ECM pin terminals for damage and

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

T
INSPECTION END

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

EGR Valve and EVAP Canister Purge Volume

Control Solenoid Valve — VG33E models —
(Cont'd)

COMPONENT INSPECTION

EGR valve & EVAP canister purge control solenoid
valve

Check air passage continuity.

BATTERY
Air passage Air passage
Condition continuity continuity
SEF3130 between ® and between ® and ©

12V direct current suppl

. PPy Yes No
between terminals
No supply No Yes

If NG, replace solenoid valve.

EVAP canister purge control valve (built into EVAP
GO canister)

Check EVAP canister purge control valve as follows:

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

2.

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

e Cover port ® by hand.

e Blow air in port © and check that if flows freely out of port ®.

EVAP canister purge
control valve

B
®w

EVAP canister ;

) SEF314R

EGR valve

Apply vacuum to EGR vacuum port with a hand vacuum pump.
EGR valve spring should lift.
If NG, replace EGR valve.

EGR valve

MEF137D

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (9.81 mbar, 100 mmH,0, 3.94
inH,O) from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

f Apply pressure

SEF083P
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Rotor head

Light —~ [t T 03 - Sealed

emitting K
diode

Photo diode

- Ignition coil

with power
transistor
SEF998R

Ignition Signal
COMPONENT DESCRIPTION @l

Ignition coil & power transistor

The ignition signal from the ECM is sent to the power transistor. MA
The power transistor switches on and off the ignition coil primary
circuit. As the primary circuit is turned on and off, the proper high
voltage is induced in the coil secondary circuit.

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

EL
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

VG33E MODELS

Ignition Signal (Cont’d)

BATTERY EC-IGNSYS_O1
| |
10A Refer to EL-POWER. EE : Detectable line for DTC
m— : Non-detectable line for DTC
1
wW/B
I_l_l E101
'
w/B
|| 1 ||
OFF ST IGNITION
SWITCH
M20,
ACC\. ~ 1 ON
3]
L/W
L/W
1
® 1
L/wW
[l 7 ||
|__ CONDENSER
IGNITION
co DISTRIBUTOR
POWER
TRANSISTOR ,
[N
é W/PU B
SPARK PLUG
L/w W/PU
[Fes] i1
IGN IGN
SW ECM g
Fs) =
_______________________ Refer to last page (Foldout page).
I 2><] ><J l
5@ |(ERUED @D G D! R MEp @ ED
6|24 1 | 8|91 15116
w | G GY
==
101|1U£ 103]104]105{106]107]108 3[(4]15|6(7]8]9]10 @ 21]22123|24]25 43]44]45|46 48149150
109'110111 112{113{114f115{116) 13[{14]15{16{17{18]19{20 31132333435 53]54]55|56{57]58|59|60 .
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

T~ Power tranS|st0r

‘\ ‘l

-
Re3|stor

\ 5%

~ harness connector:

>
i\lgnmon/;on

\ harneSS connector
=ERUX

SEF012S

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

.

Turn ignition switch “OFF”, and restart Yes= INSPECTION END

engine.

Is engine running?

iNo
NG .

CHECK POWER SUPPLY. » Check the following.

1. Turn ignition switch “OFF". e Harness connectors

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

3. Turn ignition switch “ON”. D),

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

connectors.
¢0K
NG .

CHECK GROUND CIRCUIT. »| Repair harness or connec-

1. Turn ignition switch “OFF". tors.

2. Disconnect power transistor harness
connector.

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

Refer to wiring diagram.
Continuity should exist.
¢0K
NG .

CHECK INPUT SIGNAL CIRCUIT. »| Repair harness or connec-

1. Disconnect ECM harness connector. tors.

2. Check harness continuity between ECM
terminal @ and power transistor termi-
nal @

Refer to wiring diagram.
Continuity should exist.
OK
y
NG

CHECK COMPONENTS
(Ignition coil, power transistor).

Refer to “COMPONENT INSPECTION”,
EC-86

OK

y

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

Trouble is not fixed.

y

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

retest.
.

INSPECTION END

EC-85

Y

Replace malfunctioning
component(s).

MA

EM

LG

FEE

CL

T

AT

TF

PD

[FA

RA

BR

ST

RS

BT

FA

EL



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

= Distributor
‘<? Ijl ! DISCONNECT
s ¢ M€
; T.S.

e

[Q]

SEF013S

& DISCONNECT
A€

Coil tower metal tip
SEF014S

//—\/ Dlstrlbutor

DISCONNECT
G. 2[1)

DISCONNECT

[@]

SEF015S

Ignition Signal (Cont’d)
COMPONENT INSPECTION
Ignition coll

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal

Resistance [at 25°C (77°F)]

@ - ® (Primary coil)

05-10Q

@ - @ (Secondary coil)

Approximately 10 kQ

For checking secondary coil, remove distributor cap and mea-
sure resistance between coil tower metal tip @ and terminal

@ .

If NG, replace distributor assembly as a unit.

Power transistor

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector.
2. Check power transistor resistance between terminals 2 and

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

If NG, replace distributor assembly.
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Idle Air Control Valve (IACV) — Auxiliary Air

Control (AAC) Valve @l
EC-AAC/V-01 MA
IGNITION SWITCH
ON or START
L Refer to EL-POWER.
10A NN : Detectable line for DTC EM
= : Non-detectable line for DTC
WI/R : VG30E engine
@ :VG33E engine L@
7] M4g *1 1:{V0>
I—l—I F54 i
- 1:{3>
*2 5:{V0>
3: v
FE
W/R
I_l_l F26
&
F202
W/R CL
MT
W/R
=1l
IACV-AAC
VALVE AT
Vo
[ ] E1D:<v3>
= TF
W/G
PD
32
F26 FA
W/G
RA
W/G
[l BR
ISC
ECM
F51 ST
RS
2]3][\ 1]2]3]4]5]6[=={7]8]9[i0[1
Glel7[s/ 12[13[14[15[16]17[18]19]20[2 1|22 23] 24 H2[1H
BT
—
oifoefiodfodlosfoe[oriog] T1[2[ 3[4 ]5]6]7]8]9]10 @ 21[22[23[24T2s[26 [er o8eo[aof Tarf42[eslaa a6 ac[er4e[40l50] | = HA
nos[riolrfirelnalialrslivel [11]72]13[14]15]16[17]18[19]20 3132[3834]35[s6]37[s8]30] 40] [51[52]sa[54[s8]56[57]se]sel60l| s HS

EL

GEC341A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Park/Neutral Position Switch
FOR M/T MODELS
EC-PNP/SW-01

ECM
F51 .
EEE : Detectable line for DTC
NEUT . .
|44 = : Non-detectable line for DTC
T :VG30E engine
Y/R
1 @ :VG33E engine

1
Y/R
X
PARK/NEUTRAL
POSITION
OTHERS Y NEUTRAL [SWITCH
o _ E220
2]
B
1
B
E228
7
F24 F40
B

- —
(2]3]2 AT2]E]A
o d@he dPe

1o9]tolt11f112[113]14]15[116[ [11]12]13[14]15]16]17[18]19]20 31[32]33]34[35[3637]38]39[40] 151]52|53[54]55)56]57{58]59]60

1ot]102]103]104[1os[10s[107]108] [ 1]2]3]4]5]6]7]8]9]10 |§I 21[22123|24[25[2627]28]29[30] 141]42[43[44]45]46]47[48]49]50 F51 W
H.S

GEC343A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector
@l
EC-INJECT-02
IGNITION SWITCH MIA
ON or START
X Refer to EL-POWER. I : Detectable line for DTC
% = : Non-detectable line for DTC EM
||
%
LG
W48
Ce]|
@
T &
FE
%
GL
[ ® [ o [ J
I | | -
Ly Yy % Ly uy % AT
=1 =1 2] 21l 2] =1
INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR INJECTOR
NO.1 NO.2 NO.3 NO.4 NO.5 NO.6
% % % % % F206 % F209 TF
L) L] L] L) | L)
w/B WIL R W/G w Y
PD
F202
(IS 2 O L] . ... (I /S— =) =4
(E26) (E25)
w/B G WIL R W/G G w Y
RA
izl [l ITroeTl Ial
INJ INJ INJ INJ INJ INJ
#1 #2 #3 #4 #5 #6 ECM R
F51
ST
[ 2<] QS
e @ RSN e e o @ o @ @
B GY w B B B B B B
I/l T
iotfroefo3fiodfroefraeforroe T1 T2 3[4 5]6[7 8910 EI 21]22[23]24]25]26 [27]28]29[30] [a1]42]43[44[45]46[47]48[49]50
nosftroftrifteefisafsafrsfive] [11]12]13]14]15]16]17]18]19]20 31[32[33[34]35[36 [37[38[39[40] |51]50]53]54]55]56]57]58]59]60
w H.S. HA
EL
IDX
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SERVICE DATA AND SPECIFICATIONS (SDS)

VG33E MODELS

PRESSURE REGULATOR

General Specifications

Fuel pressure
kPa (bar, kg/cm?, psi)

At idle

Approximately
235 (2.35, 2.4, 34)

A few seconds after ignition
switch is turned OFF to ON

Approximately
294 (2.94, 3.0, 43)

Inspection and Adjustment

Idle speed*1 rpm | Base idle speed*2 700450

(in “N” position) | Target idle speed 750+50

FUEL PUMP

Resistance [at 25°C (77°F)] Q

0.2-50

Air conditioner: ON
(in “N” position)

850 or more

Ignition timing

10°+2° BTDC

Idle CO% at target idle
speed

0.1

*1: Under the following conditions:
e Air conditioner switch: OFF

e Steering wheel: Kept in straight-ahead position
e Electrical load: OFF (Lights, heater fan & rear window defog-

ger)

*2: Throttle position sensor connector is disconnected.

MASS AIR FLOW SENSOR

Supply voltage \Y

Battery voltage (11 - 14)

Output voltage at idle \%

1.0 - 1.7 at idle*
1.7 - 2.3 at 2,500 rpm*

IACV-AAC VALVE

Resistance [at 25°C (77°F)] Q

Approximately 10.0

INJECTOR

Resistance [at 25°C (77°F)] Q 10-14
IGNITION COIL

Primary voltage \% 12

Primary resistance
[at 20°C (68°F)] Q

Approximately 1.0

*: Engine is warmed up to normal operating temperature and running

under no-load.

ENGINE COOLANT TEMPERATURE

SENSOR

Temperature °C (°F) Resistance
20 (68) 2.1-29kQ
50 (122) 0.68 - 1.00 kQ
90 (194) 0.236 - 0.260 kQ

Secondary resistance
[at 20°C (68°F)] kQ

Approximately 10

THROTTLE POSITION SENSOR

Throttle valve conditions

Voltage

Completely closed (a)

0.15 - 0.85V

Partially open

Between (a) and (b)

Completely open (b)

Approximately 4.0V
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM [YD25DDTi |
Circuit Diagram
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DTC 0208 OVER HEAT

Wiring Diagram

EC-COOL/F-01
IGNITIO(I_\)INSWITCH BATTERY
Refer to EL-POWER.
10A 30A
G/R w
I : Detectable line for DTC
L G/R *} GR
=0 I | m—— : Non-detectable line for DTC
(s .. GR W <> : LHD models
rl%lj l_[%|_| (R : RHD models
: SoEOOHNG w1 128 (D>
: RELAY
: ol | 120 <>
| (A (]
G/B W/R
G/B G/B m—
| G/B
=]
O@H COOLING
TRIPLE- FAN
G/B 5 PRESSURE MOTOR
LOW HIGH [SWITCH Tan
L._l F55 - ’T E25
G/B 5]
OxE B

.

ihem @

@
o

L]

-

RFRL ECM
. B
<D E
51):< : > —
E39

Refer to last page (Foldout page).

DN
112\ S 1{2]|3|C[4]5]|6(7 Ws), Ex0D
8|9 [1o]11[12]13[14]15[16 F\;’f

[20]21]22]23] 38)3

|40[41] |53]54]55]

24125262728 44145(46157]58/59]60

42143 M32), (F51

sl & H_s_
[66[67]68[69]

[}

101[102]103| [104]105]106]
107[108]109] [110]111]112
113|114|115] 1116117118

GEC354A
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GLOW CONTROL SYSTEM

Wiring Diagram

@l
IGNITION SWITCH - -
L ON ST BATTERY EC-GLOW-01
! ! Refer to EL-POWER. s : Detectable line for DTC MA
% % % = : Non-detectable line for DTC
¥ ¥ @ : LHD models
w/B w ® : RHD models EM
* <{LE> : LHD models with front fog lamp
@ : LHD models without front fog lamp L@
w/B ® <TM> : With tachometer
’J_‘ : Without tachometer
[1] x1 17: > %3 128: <>
COMBINATION W W 22: 1D: <O
METER
(GLOW) ’_l_l |_[L|—| *2 67: M 7J: {BD eE
@ @< 55-
’ . 6 GLOW RELAY-1
ol |E2. & . &
2] 3 [ GL
uw W/R W/G
' | iy
Gz
AT
L/IW WI/R G
e O <o TF
# W/R PD
Ef [i5])
EsD
uw G W/R W/G EA
& &
©
—<-0 O<T— H RA
LW W/R [ ! !
>
Gell ]l % % % % aLow BR
GILMP G/R-1 ECM
1 1L L L
w32 : Ly = = = =
F5D:<{R> ST

112|3[4]5]|6[==
12[13[14]15]16[17[18[19

Refer to last page (Foldout page).

@, @D RS

r
I
I[1]2]3]4]5]6 = 48]49]50/==]51]52]53]54]55 g I @
HBERERERR 59]60[61]62]63]64]65[66]67[68 M8 BHED = ! E232
(R e Ty el LB BR O W . 5 BT
pESEOEOE DD EEoEnt EEEEEED. 3 | ED |
I [21]22]23]24] 25/ ==]26 46/==]47[48]49]50[51 : : G | ©
| [s0[31]32[33]34]35s6]s7 57]58]s9]60l61]62[63[64] " i w1 E239 HA
__________________________________________ -
101[102f103| [104|105 20[21]22]23 38|39| [40]41] |[53]54[55
24]25[26]27]28 44]45[46]57]58]59]60
107[108109| [t10f111 42|43 (ERHGD)
29]30[31]32[33 47]48]62]63[64]65 wWwW HS. EL
113{114]115] [116]117| 49|50 [66]67]68]69]

GEC385A
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AIR CONDITIONER CONTROL

Wiring Diagram
EC-A/CCUT-01

IGNITION SWITCH
ON

! Refer to EL-POWER.
10A
| |
GR
THERMO
CONTROL A/C AUTO
AMP. AMP.
4 (M88) : <AAD
: ae | |EED
SIGNAL
L]
G/OR

EEE : Detectable line for DTC
= : Non-detectable line for DTC

: With auto A/C
: With manual A/C

1

GR  GR
=1 |3I|A|R [11
6|] CONDITIONER NORMAL
RELAY TRIPLE-PRESSURE
ol ( @ |swiTCH
|| 1 || 5 || LOW HIGH E25

ECM
M32

Refer to last page (foldout page).

W), Ewd

N
1]2]3[4]5]6]7[8]9]10 1]\
11[12]13[14]15]16]17]18][19]20 .

104{105(106| [20]21]22]23] 3g[39] [40[41] [53]54]55]

ol [4]25[26[27]28] 75 13 |44]45]46]57]58]59]60] m T
29[30[31]32[33 47]48]62]6364]65 W HS

116[117]118 49150 mmm add

GEC383A
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AIR CONDITIONER CONTROL

YD25DDTi

Wiring Diagram (Cont’d)

IGNITION SWITCH EC-A/CCUT-02
ON @l
1 Refer to EL-POWER.
% 10A
' MA
G/R
THERMO
A/C AUTO
gﬁgTROL AV EM
@42) : TR AC Ws8): <AR>
SIGNAL
| IR L] LG
G/OR G/OR
LD,
|
G/R G/OR
FE
| 12D |- ------------------------------------ -|| I : Detectable line for DTC
Sl - Non-detectable line for DTC
G‘R G/OR
. : With auto A/C ©L
1 I * : With manual A/C
G/R G/R
MT
=1 =1, , [
6” ggﬁ‘/g\)}TIONER ORMAL TRIPLE-PRESSURE
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BASIC SERVICE PROCEDURE

SEC287D

Air Bleeding

1. After the repair, bleed air from the piping by pumping the prim-
ing pump up and down until it becomes heavy.

2. To start the engine, rotate the starter for a maximum of 30 sec-
onds. To start the engine more quickly, crank the engine while
pumping the priming pump (requires two workers).

3. If the engine does not start after rotating the starter for a maxi-
mum of 30 seconds, stop it once, and pump the priming pump
again until it becomes heavy.

4. Rotate the starter again until the engine starts running.

5. After the engine starts, let it idle for at least 1 minute to stabi-
lize the behavior.

e When air is bled completely, the pumping of the priming
pump suddenly becomes heavy. Stop the operation at that
time.

e If it is difficult to bleed air by the pumping of the priming
pump (the pumping of the priming pump does not become
heavy), disconnect the fuel supply hose between the fuel
filter and the injection pump. Then, perform the operation
described above, and make sure that fuel comes out. (Use
a pan, etc. so as not to spill fuel. Do not let fuel get on
engine and other parts.) After that, connect the hose, then
bleed air again.

e Start engine and let it idle for at least one minute after per-
forming air bleeding.
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DTC 0208 OVER HEAT

ZD30DDT

IGNITION SWITCH
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4
=lo
B
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30A

Ld]
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Refer to EL-POWER.
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GLOW CONTROL SYSTEM

ZD30DDT

Wiring Diagram

IGNITION SWITCH BATTERY EC-GLOW-01
ON or START
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INJECTION PUMP

Load Timer Adjustment
This adjustment is not applied to the QD engine models. @l
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QUICK-GLOW SYSTEM

QD ENGINE (LHD)

Wiring Diagram

EC-GLOW-01
IGNITION SWITCH ]
BATTERY W/R ON or START
[ |
1|
Refer to EL-POWER.
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