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CAUTION
Always read Scanner and Safety Manuals first.
Ensure correct ID on Scanner and connections correct for vehicle.

Always check for fault codes first — checking KOEO, KOER and memory codes in
Self Tests.
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About the Fast-Track Troubleshooter System

Snap-on’s Fast-Track Troubleshooter is a unique time saving diagnosis tool which compliments the Snap-
on Scanner. They are used in unison to diagnose and repair EFI related problems. The Troubleshooter
incorporates known faults & repair tips, component testing & technical assistance to reduce the down time
of diagnosis, therfore saving you time and money. This product is researched and made in Australia for
Australian Vehicles. Information is researched from throughout Australia from a large network of technical
sources with vast knowledge of product.

The Reference Manual supplied in this kit contains additional information to support many Troubleshooter
tips when special instructions, specifications, pinouts and wiring diagrams are needed as indicated by the
Scanner.

IMPORTANT: The Fast-Track Troubleshooter system contains information on the most common code
problems and driveability complaints on the above vehicles. It does not, however, contain information for
every possible code and every possible problem that could occur in all vehicles.

MAIN MENU OTHER SYSTEMS
SERVICE CODES

FUNCTIONAL TESTS

CUSTOM SET UP <> TROUBLESHOOTER

CODETIPS TIPS LISTED FOR DIAGNOSING & REPAIRING
ENGINE RELATED FAULT CODES

SYMPTOM TIPS HOW TO DIAGNOSE DRIVEABILITY PROBLEMS
TIPS TO DIAGNOSE & REPAIR ACTUAL
DRIVEABILITY PROBLEMS WHICH DON'T
REGISTER FAULT CODES

UP TO 40 KNOWN DRIVEABILITY
CONCERNS LISTED FOR FAST
DIAGNOSIS AND REPAIR

TESTS & PROCEDURES UP T0 25 TESTS & PROCEDURES FOR TESTING
SENSORS, COMPONENTS & EFI SYSTEMS.
ALSO PROCEDURES FOR SETTING IDLE
SPEEDS, TIMING & ECU RELEARN ETC.

COMPONENT LOCATION
CONVERSION TABLES
GENERAL INFORMATION

TECHNICAL ASSISTANCE

INSIGHT TO SYSTEM OPERATION,
READING, USING & CLEARING CODES,
THINGS TO CHECK BEFORE REPLACING ETC.

: DESCRIPTION & QUICK REFERENCE CHECK OF
FAST-TRACK DATA SCAN DATA PARAMETERS FROM THE ECU TO DETERMINE
IF SIGNALS IN & OUT OF THE ECU ARE CORRECT
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Using Troubleshooter Effectively

The checks in each Troubleshooter tip begin with
the most likely cause of a problem or with the

tests that should be made first. The checks then
progress through other possible causes and tests.
All checks in a tip are common causes of a problem
or important basic tests, and the most important
are listed first. For the most effective use of the
Troubleshooter tips, follow the checks in the order
in which they are given.

Many checks in the Troubleshooter tips with refer
you to references in this Troubleshooter Manual.
Consult the references as directed by the tips on
the Troubleshooter. Trying to use the references
by themselves may cause you to miss important
information or to perform some test or adjustment
out of sequence.

CAUTION

During procedures in the Troubleshooter the
vehicle’s ignition switch will be required to be
switched OFF (eg: for disconnecting connectors
etc). This will cause the communication between
the Scanner and vehicle to drop out. Sometimes
the Scanner will read ‘No Communication’ or drop
completely out and sometimes it will still show
Troubleshooter information. Note if Troubleshooter
information remains on screen, any data
parameters shown will be those prior to switching
ignition off and will not change due to no ignition
power. Ensure ignition is on and vehicle’s PCM

is communicating whenever checking any data
parameters.

Begin with the basics

The Fast-Track Troubleshooter tips deal with
automatic transmission electronic systems and
controls. Many tips also contain directions to check
fuel, ignition, and other electrical components.

As a general rule, basic fuel system, ignition, and
electrical tests, as well as a thorough inspection,
should be made before performing pinpoint tests
on electronic components.

Always ensure that the following systems and
components are in proper operating condition:

e Battery condition

* Electrical connectors and wiring harnesses
* Vacuum lines and connectors

* General engine mechanical condition

* Brakes and differential assemblies

Troubleshooting Trouble Codes

Trouble codes should be diagnosed and serviced
in a basic order: First, hard codes for currently
present problems; followed by soft, or memory,
codes for intermittent problems.

GM vehicles transmit codes in numerical order
from the lowest to the highest. This is basically the
order in which they should be serviced, with current
codes being diagnosed before history codes.

Code 51 and some other 50-series codes are the
exceptions to this general rule. Code 51 for many
GM vehicles indicates a PROM fault and should be
serviced before other codes. Other 50-series codes
that relate to PROM or PCM problems also should
be diagnosed before other codes.

To distinguish between a current (hard) code and
an intermittent (soft) code on most GM vehicles,
clear the codes from PCM memory. Then drive the
vehicle and watch for the code to reappear. If it
reappears immediately or soon, the code usually
indicates a hard fault. If the code does not reappear
quickly, it was probably a soft code, indicating an
intermittent problem. Some late-model GM cars
also have a code history section which shows up
to the last four fault codes logged with a history of
when they occurred. Refer to ‘Reading, using and
clearing codes’ in the Troubleshooter Technical
Assistance General Information section.
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General Reference

General circuit testing (voltage drop testing)

In most cases, measuring the voltage at various points in a circuit will tell you more about
the circuit integrity than measuring the circuit resistance (ohms). A good circuit consists of
the supply voltage, aload, and a ground. The load should be activated when current passes
through it. Aload is any electrical component, such as a lamp, a motor, a solenoid, or a relay.
Most electrical circuits also include a fuse on the supply side to protect the load in the event
of a short or power surge. Typically, mechanically-switched circuits, such as headlamps and
wiper motors, have a switch on the supply side of the load. Electronically-switched circuits
such as a TCC solenoid or an EGR solenoid, are usually ground-side switched. Remember,
many switches actually energize a relay which, in turn, activates a circuit.

To determine if a circuit is good, check the supply voltage to the load, and check the ground.
Figure 1 shows you how to test the supply voltage. Connect the positive (+) DVOM lead
to pin A of the load, and the negative (-) DVOM lead to chassis ground. With the switch
closed, the DVOM indicates a good supply voltage (13.00 volts) at pin A of the load. This
typically indicates that the supply side of the circuit is good. It also indicates that the fuse
is not blown. If the fuse was blown, the DVOM would indicate zero volts on the supply side
of the circuit.

BATTERY VOLTAGE
(V Batt)

SWITCH

ROUND

o

~

Figure 1. Good supply voltage.

Figure 2 on the next page shows you how to test the ground side of the circuit. The DVOM
indicates a good ground (0.00 volts) at pin B of the load, with the switch closed. This typically
indicates that the ground side of the circuit is good. (Most DVOM readings will fluctuate at
zero volts; a DVOM reading of 0.03 is quite common. A ground side reading of 0.10 is an
accepted reading.)

Usually, the fastest and easiest way to check a circuit is to start at the load. In general, there
are only six basic types of electrical problems that can affect automotive electrical circuits:

* No supply voltage * An open ground
* A voltage drop on the supply voltage side * A shorted lead
* A voltage drop on the ground side * An open load
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BATTERY VOLTAGE MOTOR
(v Batt) SWITCH U s (LOAD)

GROUND

Note: Most DVOM readings will fluctuate at zero-volts; a
DVOM reading of 0.03 is quite common. A ground side
reading of 0.10 is generally acceptabl_e.

:é;ﬂr__ ] ___‘-—“‘“n‘

Figure 2. Good ground.
Voltage Drop Across The Load

In some cases it may be preferable to actually measure the voltage directly across a load.
This may be because you suspect a poor connection, corroded terminals, or a specific open
or shorted component, or simply because a known good ground is not near the portion of
the circuit you are testing. Resistance can be high in long thin wires, in poor connections,
and in corroded terminals. Therefore, wires, poor connections, and corroded terminals can
sometimes “load” a circuit.

To measure the voltage drop across a load, connect the positive (+) DVOM lead to the sup-
ply side of the load, and the negative (-) DVOM lead to the ground side of the load, figure
3. In a normally operating circuit, most of the supplied voltage is dropped across the load.
If there are two or more loads in a circuit, the voltage drop is divided in proportion to the
resistance of each load. That is, the voltage drop across each component should add up
to the total supply voltage.

BATTERY VOLTAGE
(V Batt) SWITCH

ROUND

o

Figure 3. Voltage drop across the load.
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Diagnosing Circuit Problems

Table 1 describes the symptoms, probable causes, and likely solutions for a circuit that is
switched ON, but not operating properly. For a circuit that is switched OFF, but is still run-
ning, use a DVOM to probe between the load and the switch. Always start as close to the
switch as possible. After isolating the problem to a specific segment of the circuit, unhook
the circuit at that point to confirm that the circuit stops running. Always test the entire circuit
(supply side and ground side) after fixing a problem.

Table 1. Circuit switched ON, but not operating properly. (All DVOM readings are referenced to battery
ground, or a good chassis ground, separate from the circuit being tested.)

Bad device or connections

Supply Side | Ground Side | Probable Cause
V batt 0.00-volts
to device
V batt V batt Open ground circuit
0.00-volts 0.00-volts Open supply circuit
V batt Greater than High resistance ground
0.00-volts, connection
less than
V batt
Less than 0.00-volts High resistance power
V batt, connection
greater than
0.00-volts

Likely Solution

Check for loose or corroded connector;

if OK, replace component. Always test the
entire circuit (supply side and ground side)
after fixing a problem.

Use DVOM to probe circuit between ground
side of component and ground source.
Open circuit is located between adjacent
test points having different readings.
Always test the entire circuit (supply side
and ground side) after fixing a problem.

Use DVOM to backprobe circuit between
supply side of circuit and the supply source.
Open circuit is located between adjacent
test points having different readings. If fuse
is open, check for a short to ground in
section of circuit between load side of fuse
and supply side of load. Always test the
entire circuit (supply side and ground side)
after fixing a problem.

Use DVOM to probe circuit between ground
side of component and ground source.
High resistance circuit is located between
adjacent test points having different
readings. Always test the entire circuit
(supply side and ground side) after fixing

a problem.

Use DVOM to backprobe circuit between
supply side of circuit and supply source.
High resistance circuit is located between
adjacent test points having different
readings. Always test the entire circuit
(supply side and ground side) after fixing
a problem.

Note: Most DVOM readings will fluctuate at zero-volts; a DVOM reading of 0.03 is quite common. A
ground side circuit reading of 0.10 volts is acceptable.
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Holden Reference Bulletins

Ref. No. Page Subject

HOO1 9 VN Model (to Oct 1989) V6 wiring diagram and connectors
HO002 11 VN Model (from Oct 1989) & VP Model V6 wiring diagram and connectors
HO03 13 VN Model (to Oct 1989) V8 wiring diagram and connectors
HO04 15 VN Model (from Oct 1989) & VP Model V8 wiring diagram and connectors
HO05 17 VR Manual Model V6 wiring diagram and connectors

HO06 19 VR Automatic Model V6 wiring diagram and connectors

HO07 21 VR & VS Manual Model V8 wiring diagram and connectors
HOO08 23 VR & VS Automatic Model V8 wiring diagram and connectors
HO09 25 VS Model V6 wiring diagram and connectors

HO10 27 VT Model V6 wiring diagram and connectors

HO11 29 VT Model V8 wiring diagram and connectors

HO12 31 VX Model V6 connector diagram

HO13 32 VY Model V6 connector diagram

HO14 33 V6 Direct Fire Injection (DFI) Power Balance Testing

HO15 34 Fuel System Diagnosis Using Fuel Pump Current

HO16 35 V6 Crankshaft Sensor Testing

HO17 37 Integrator and Block Learn Functions

HO18 39 Short Term and Long Term Fuel Trim Functions

HO19 41 3.8 Litre V6 Ignition Test

HO020 43 Intake Air and Manifold Air Temperature Sensor Resistance Values
HO21 44 Knock Sensor Test

H022 45 Quad Driver Circuit Test

HO023 46 5.0 Litre V8 Coil Resistance Check

HO024 46 3.8 Litre V6 Coil Resistance Check

HO025 47 VN (pre Oct 89) 5.0 Litre V8 Ignition Test

H026 48 VN (post Oct 89) to VS 5.0 Litre V8 Ignition Test

H027 49 VT 5.0 Litre V8 Ignition Test

HO028 50 VR Model V6 Manual Transmission EST Check

HO029 51 VR Model V6 Automatic Transmission EST Check

HO030 52 VS & VT Model V6 EST Check

HO31 53 VN, VP V8 Model & VR, VS (manual only) V8 Model EST Check
H032 54 VR & VS V8 (auto only) Model EST Check

HO033 55 VT 5.0 Litre V8 Model EST Check

HO034 56 VX & VY V6 Model EST Check

HO35 57 Coolant Temperature Sensor Resistance Check
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PLEASE NOTE WIRING DIAGRAM WIRE COLOURS ARE GIVEN
AT THE PCM AND MAY NOT ALWAYS BE CORRECT DUE TO
MANUFACTURING CHANGES IN PRODUCTION. ALSO WIRE
COLOURS AT COMPONENTS AND SENSORS MAY NOT BE THE
SAME AS AT THE PCM.

ALL CONNECTORS ARE VIEWED LOOKING INTO FACE OF
CONNECTION.

PAGE 8



HOO01 VN Model (to Oct 1989) V6 Wiring Diagram

POWER C16 —4- Q/BLA —l gle:m:
POWER B1 —}- O/BLA ! - —
IGN POWER A -P—po-o=- PIBLU S04 FILINK

ALARM OVER.

RIDE SWITCH | FUSE 11 R —‘E '_r‘1 51

L —_—
+ ==
TO ANTITHEFT CIRCUIT FIJSE 21 E BATTERY
=
FUEL PUMP RELAY A1 —f GRNWH TEH AL LAE
CHECK PH/BLU
HE E‘E? — =9 |
\ i \ %LA\'
CRANK REF INPUT BS — WHV PK " |
CRANK REF EARTH B3 —-BLAR =§ Gn'fm )
EST OUTPUT 04— WH Eg FUSE 12 I BLA
CAAGMOETIC
IGN BYPASS CONTROL D5 —f-T/BLA —(5 ::ﬂ”" m:’;'::: SENSOR | OR
8
PK/BLU | WHELA
KNOCK SIGNAL BTl —FWHR— " PK ::ﬁfgn BLA
CHECK ENG LAMP A5 —}-BRN/WH eiBLU ]
DIAGNOSTIC INPUT AS —WH/BLA [GRWR
EARTH D10 —§-BLA
EARTH a2 4-BLA ———¢ )
EARTH o y— o
EARTH DI §-BLA — = cuTen
EARTH 01 —4-BLA
TCC SOLENDID CONTROLAT —-GRYIR
EEMSOR EARTH D2z —4=BLAMN » [Isira]
SENSOR EARTH  A11 —}-BLA 1 TRIP COMPUTER H
TPS SIGMAL c13 4-BLU
MAP SIGNAL cit —GRN——= Bl w ﬁ s COBLANT TENP T
MAT SIGNAL c12 —}-BRN sEmen SENSOR SENSCA
5V REFERENCE €14 —§-GRY
CTS SIGNAL cio v
VSS SIGNAL A0 —-BRNIY
IAC CONTROL C4 —4-GRNWH ————
1AC CONTROL C6 4-BLUBLA ————— G
IAC CONTROL C3 —}-GRM/BLA VALVE VEMICLE
IAC CONTROL cs —}-BLU SPEED SENSOR
02
02 SIGNAL o7 v 1
AIC SIGNAL BE —f BRN —————— AIC SWITCH
AIC FAN RELAY €1 —}-BLUMWH —————— AIC COOLING FAN RELAY
AIC RELAY C2 —§ GRM/BLA ——— AC RELAY
TRIP COMPUTER A2 —§Y/BLA ——— TRIP COMPUTER
TRANS TEMP SWITCH CT7 —f~BLU =i AT dih GEAR TEMP SWITCH
GEAR SELECT SIGNALB10 —§-GRY —_|_—1- AT INHIBITOR SWITCH
INJECTOR CONTROL D15 —§-BLU — = mMT COLOUR CODE LEGEND
INJECTOR CONTROL D18 —§- BLU d ' BLA - BLACK
CRANKING SIGNAL B2 —§~ BRNWWH —= glf;gﬁﬂ :IF.‘:- Eh‘éﬁm
ol GRM- GREEN

1 2 3

N GRY- GREY
o - DRANGE
PCM [Powertrain Control Modube) PK - PINK
PUR- PURPLE
4 5 8

R - RED

INJECTORS ¥ = VIOLET
WH - WHITE
¥ - YELLOW
T = TAN

PAGE 9



HO01 VN Model (to Oct 1989) V6 Connectors

PCM (Powertrain Control Module)

BLWELA ¥ BRnwn DRTR BRAY
l:.nu'r-:‘l.:“{ o el e "y
GRNLA - ™ / O Z
BLuH CUBLA GRMWH BLA
- | | L~
o Ny T [[I ] l_ A T ] G
El HOEOEHOB DD EEDED 1 A4 [E]6 BB HOJIAH2
I = T Al [ Bl ¢V AERRENEN
BLA—"] I - 1 I [~ 8Ly /“" s - T ]
BLAFY a{nw BIL.“:.r BLA BLU mal..i./ whv | ey
TBLA BRNWH  BLAR BRH WHIR
DFI MODULE DIAGNQSIS CTS (COOLANT TEMP SENSOR)
WHABLA BLLUM WH Bu'l fFK
I wHry \ / C —
FFEFRR O HEEEEH N
l ! SN / \
P;Il: 1'1 BLLIWH J'If A .I"I GFl'Il’I'H | "'~' BLI"\' \Y
GRYR BRH WHBLA BRNWH

FUEL PUMP IAC (IDLE AIR CONTROL)
BLA W
KNOCK SENSOR MAT (MANIFOLD AIR TEMP)
s ]
4 BN @ OONRO
ya Y A BLA ERN
F;.r ;.U BLA GRN GRY
02 SENSOR OIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | VS5 (VEHICLE SPEED SENSOR)
p— v
BLUR =L A o
o (8] [a]
<]
BLA W
v BLAMH PRBLY

BLU
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H002 VN Model (from Oct 1989) & VP Model V6
Wiring Diagram

POWER C16 —
POWER B1 —
IGN POWER A —

FUEL PUMP RELAY A1

CRANK REF SIGNAL BS
CRANK REF EARTH B3
EST OUTPUT D4
IGN BYPASS CONTROL D5

KNOCK SIGHAL B11
CHECK ENG LAMP A5
DIAGNOSTIC INPFUT A9

EARTH o0

EARTH Ad2

EARTH DE —
EARTH D3 —
EARTH D1 =
TCC SOLENCID CONTROLAT —
SENSOR EARTH D2 -
SENSOR EARTH  A11 —
TPS SIGMAL c13 —
MAP SIGNAL C11
MAT SIGNAL c12 —
5V REFERENCE  C14 —
CTS SIGMAL cin —
V55 SIGNAL AlD —
IAC CONTROL C4
IAC CONTROL Ce —
IAC CONTROL C3 —
IAC CONTROL CE —
02 SIGHAL DT —
AIC SIGMAL BE —
AJC FAN RELAY c1
AIC RELAY c2 —
TRIP COMPUTER A2 —
TRAMNS TEMP SWITCH C7 —
GEAR SELECT SIGMAL B10 —

INJECTOR CONTROL D15
INJECTOR CONTROL D16
CRANKING SIGNAL B2

ENGINE

—BRN —————— = AIC SWITCH

—BLUMNH ——— A/C COOLING FAN RELAY
—GRN/BLA ——— A/C RELAY

—=YIBLA ———— TRIF COMPUTER

= GRY ﬁ_—} AT INHIBITOR SWITCH
—BLU —I = MT
[ oLy S;ARTER -
= —

BRNAYH CIRCLIT

=BLU —————————— AT dth GEAR TEMP SWITCH

PLCM (Powertrain Control Modube)

it

COLOUR CODE LEGEND
BLA - BLACK

BLU - BLUE

BRN- BROWMN

GREEN

GREY

ORANGE

PINK

PURPLE

- RED

= WIOLET
= WHITE

- YELLOW
- TAM

— RIBLA
| A FILINK
— RIBLA - Y
P —Tiamioin] POty
RIDE SWITCH ”
TO ANTLTHEFT CIRCLIT FUSE 21 £ DATTERY =
* . S
L GRMWH O OIL LAMP )
CHEEH
* q'I- m OIL PRESSUIRE EncmE@ K RIBLA
RELRY SWITCH LIOHT |
FUEL
ki v
? PUNES
! EFl
g \ RELAY
o WHBLA PK v |
EEII GRY/R CRANK 4
E51- BLuny SENSOR FUSE 12 I BLA
F4- w.unoam:J R
Sz BLUMWH L
8 h—""_ Am siocx PKBLU | WHBLA
SEMSOR BLA |
[GR‘HR FIBLU
T
1
i 1
L TORGUE
o L H CONVERTOR
~BLA [ = I CLUTCH
~BLA - i BOLENCID
~GRYIR '
=BLAMN
—BLA 1 M
—BLU
-GRN ——=I[ B foece m#l
—BRMN H—
= GRY
="
—BRNY
~GRNWH
—BLU/BLA 11+
- GRM/BLA VALVE FITTED FROM VEMICLE
- 1 HOwIER SPEED SENSOR
BLU ' 0
-V H—" senson
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H002 VN Model (from Oct 1989) & VP Model V6 Connectors

PCM (Powertain Control Module)

BLWBLA ¥ BRNY
IE:R'H?:LR;“QLU GRH BRN vml.ABMH P WH/BLA -
lLun?n:mauh::‘\‘ //"ﬁf_qw RYBLA GRHMH w BLA
1 | L~ ™~
- I T al- INLE
1 FOAAEBE il ﬁ B OB EEER 1{
oun—e i it Ly Ly P Sl L L
BLATY “'{"'Tmﬁhu [y Bly rraia HR“‘:WHB}A:JEM mlm cﬁ'rm
CRANK SENSOR DFI MODULE DIAGNOSIS CTS (COOLANT TEMP SEMSOR)
—— BLUAH wmuﬂm BLUMY - WH BLA\. .rmi ,f:——__=__——_-;?,\
| ] —— L, / \ / /
—
(LEIA] IEEFPE O HEFEEH S| N
l ! | \ \
GRYR BLUY &Il{ BR\TI:LW BhN TrELA m{u GR!flﬂmlm \"'.I' BL:.I’\' \"f
FUEL PUMP
BLA v
PRIBLA,
INJECTOR KNOCK SENSOR MAT{MANIFOLD AIR TEMP)
ﬁ WHR -
A BN B ® E
i *, S
a I.;:LU BLA GRN GRY BLA BRN
02 SENSOR QIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | V5SS (VEHICLE SPEED SENSOR)
— VI
BLuR BLAY A Pl
o 8] [a]
BLA v E
v BLU BLAMWH PR/BLL
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HO003 VN Model (to Oct 1989) V8 Wiring Diagram

POWER C1i6
POWER B1
IGN POWER AB
FUEL PUMP RELAY A1

DIST REF SIGMAL BS
DIST REF EARTH B3
EST OUTPUT D4

IGN BYPASS CONTROL DS

CHECK ENG LAMFP A5
DIAGNOSTIC INFUT AS —

EARTH 010 —
EARTH A2 —
EARTH 06 —
EARTH D3 —
EARTH D1 —
TCC SOLENGID CONTROLAT —
SENSOR EARTH D2 —
SENSOR EARTH  A11 —
TPS SIGMAL c13
MAP SIGNAL C11 —
MAT SIGNAL C12
5V REFERENCE  Ci4 -
CTS SIGNAL c10 -
VS5 SIGNAL A0
IAC CONTROL C4 —
I1AC CONTROL Cé —
IAC CONTROL c3 —
IAC CONTROL c5 —
02 SIGNAL o7 —
AIC SIGNAL BE —
AJC FAN RELAY  C1 -
AIC RELAY c2 —
TRIP COMPUTER A2 —
TRAMNS TEMP SWITCH  CT =
GEAR SELECT SIGNAL B10 —

INJECTOR CONTROL D15
INJECTOR CONTROL D16 —

EMNG COMP
o FILINK

EDA FILINK

=GRY
—BLU
~ BLU

PCM (Powertrain Control Modube)

— =

—-BRN ——————— AIC SWITCH
— BLUMH —————— A/C COOLING FAN RELAY

- GRMW/BLA ———— AIC RELAY

= |BLA = TRIP COMPUTER

~BLL —————————5 AT 4th GEAR TEMP SWITCH

AT INHIBITOR SWITCH
BT

BLA -
BLU -
BRHN-
GRHM-

COLOUR CODE LEGEND

BLACK
BLUE
BROWMN
GREEN
GREY
ORANGE
PINK
PURPLE
RED
VIOLET
WHITE
YELLOW
TAM

FUSE 11 R —
2, L A1
a )|+ -1 =
= BATTERY
=
CHECK
Emm@ RIBLA
LIGHT |
ﬂ \ EFi
PK RELA&Y
iy v |
od TREHD , I
£3 HIGNAL FUSE 12 BLA
z WIFE TAAGNOBTIC oiR
Eg 70 TACHD Lo J
PHEIBLU WHELA
BLA
—BRNWH = BBLU i
=WHBLA ‘GRWR
—BLA
'BLA 1
_BLA — TORGUE
CONVERTOR
BLA = ey
-Bm b
~GRYIR
- BLASY SPEEDDY
R TRIP COMPUTER
BLA 1 R
—BLU
L
—GRN TPS T T
DR n g ] ogrme | o
—-BRN
L GRY —
=
= BRNY
— GRMNWH
—BLU/BLA 1
- GRN/BLA VALVE VEHICLE
= BLLU SPEED SENSOR
02
B @:‘ SENSOR

PAGE 13



HO003 VN Model (to Oct 1989) V8 Connectors

BLY PCM (Powertrain Control Module)
BELLBLA ¥ BRHAWH GRYIR DRNMY
:;nu?:l.r:l.wh\ b Y YBLA ¥ iy BLA
AN (o —
L~
- UL UL L 17
¢ 121155:1:JEHHHFEJ " 12:4:|1ai1gﬁd’
-2 ANNANNENEENENE, - y2aENENREREREN
Y i 1 L H T
BLAM “'—"TBLEL"I.I BLA BLU OfBLA EMW‘HN BFltH aker
IGNITION MODULE DIAGNOSIS
TIBLA WH . P BLY P
”’@ \ f
BLUMWH WHBLA )Hr |r | \\
GRYIR BLUMWH WHIBLA WY BLAR WH..I GRYIR | ¥
CTS (COOLANT TEMP SENSOR) EFl RELAY FUEL PUMP FUEL PUMP RELAY
GRMWH
s Y
s hY
7 L] BLA A
BLAMY ¥
IAC (IDLE AIR CONTROL) INJECTOR MAP [MANIFOLD ABS PRESSURE) | MAT (MANIFOLD AIR TEMP)
N yad Bl i =
I -
/LN (,
\ T BLA BEN
BLY GRWBLA iy BLu BLA GRM aRY
02 SENSOR OIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | VSS (VEHICLE SPEED SENSOR)
I e o
o N
o (8] [a]
<]
BLA v v my BLAWH PHEBLU
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H004 VN Model (from Oct 1989) & VP Model V8
Wiring Diagram

POWER C16 —
POWER

IGM POWER

FUEL PUMP RELAY A1 —
DIST REF SIGNAL BS —
DIST REF EARTH Bl —
EST QUTPUT D4 —

IGN BYPASS CONTROL D5

CHECK ENG LAMF A5
DIAGNOSTIC INFUT AD

EARTH D0 —
EARTH A2 —
EARTH D6 —
EARTH D3 —
EARTH D1 —
TCC SOLENOID CONTROLAT —
SEMSOR EARTH D2 —
SEMSOR EARTH  A11
TPS SIGMAL C13 -
MAP SIGNAL c11
MAT SIGNAL Ci1z2
5V REFERENCE  C14 —
CTS SIGMAL c1i0 —
V55 SIGMAL ATD —
IAC CONTROL c4 —
IAC CONTROL C6 —
IAC CONTROL c3 -
IAC CONTROL Cc5 —
02 SIGMAL DT —
AIC SIGNAL BE —
AIC FAN RELAY c1 -
AIC RELAY c2 —
TRIP COMPUTER A2 =
TRANS TEMP SWITCH C7 —
GEAR SELECT SIGNAL B10 =

INJECTOR CONTROL D15
INJECTOR CONTROL D16

ENGINE
A FALINK

TO ANTLTHEFT CIRCLIT ,1_,55 .

- N ——

FLSE 10

1

EDA FILINK
-
+

BATTERY

FUSE®

TOH CHL LA MR

— GRMMWH
é fl PUMP
HELAY

CHECK
EMGIME
LEJHT

%‘ 5 p!lﬂu*!
-

DS TR O

IGEMIT M
MODULE

EF1
RELAY

PK |

e |

PH/BLU

—BRNMWH =

FiBLU

~WHBLA

—BLA
—BLA
—BLA
—BLA
—BLA

TORCUE
COMVERTOR
CLUTCH
BOLEMCID

~GRYIR
—BLAY

=BLA
—BLU
-GRN ——=[ B
-BRN
= GRY
=

CODLANT TEMP T
SENSOA

—~BRNIY

—GRNWH
—BLUELA
—GRN/BLA
—BLU

(LA
VALVE

WEHICLE
SPEED SENSOR

-

—BRN —————————— A/ BWITCH

—BLUMNH ——— A/C COOLING FAN RELAY
—GRH/BLA ——— AIC RELAY

-%/BLA - TRIF COMPUTER

=BLU —————————— AT dth GEAR TEMP 3WITCH

= GRY ﬁ_—" AT INHIBITOR SWITCH
B —— = wr

—BLU

1

SENSOR

COLOUR CODE LEGEND
BLA - BLACK

BLU- BLUE

BRN- BROWN

GRMN- GREEMN

PCM (Powertralin Control Module)

GREY
ORANGE
PINK
PURPLE
- RED

= WIOLET
= WHITE

- YELLOW
- TAM
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H004 VN Model (from Oct 1989) & VP Model V8 Connectors

PCM (Powertrain Control Module)

BLL
BLWBLA L BRNWH GRYIR BRNY
F...i?‘::“{\ S fome o5, vea | Tl e
anmauh_:_:\.\‘ //__._.__,.-sk'r S BLA
BLUWH RAELA BLA
~ | | |~ ~ L~
el T UL al IR LE
121.55?"11 12:‘157"1‘#%’
sl LWL, P =
BLARY W W BLA ]
BLA - lBLA BLy RELA Bumu.m BJW e
IGNITION MODULE DIAGNOSIS
TIBLA WH GRYR R B Fibs
EM\I@/BM \ ;
BLUAWH WHBLA f; L | \‘
ORYIR  BLUWWH  WHELA WHAY BLAR “H'L Gmmam!nw v
CTS (COOLANT TEMP SENSOR) EFI RELAY FUEL PUMP FUEL PUMP RELAY
: " :
GRMWH
/ hY
i by
[ - BLA v
BLAY ¥
IAC (IDLE AIR CONTROL) INJECTOR MAP [MANIFOLD ABS PRESSURE) | MAT (MANIFOLD AIR TEMP)

I ]
EED | ] | )

Y BLA BRN
BLU GRWELA R sLu BLA GRN GRY
02 SENSOR OIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | V5SS (VEHICLE SPEED SENSOR)

] viem
BLASY A GRY
BLUR
o (8] [4]
BLA W v BLU BLAMH PEUBLY
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HO05 VR Manual Model V6 Wiring Diagram

o] FUSE 12
POWER B1 - RIBLA T PR/BLU
POWER C16 —4-R/BLA
IGH POWER AB PIBLL—
CHECK AS FILINK =| =
EMNGINE LIGHT BATTERY E
FUEL PUMF RELAY A1 PBLU |
- RIBLA
aTEH R
l\ EFi
? RELAY
CRANK REF SIGNAL BS
CRANK REF EARTH B3 - CRANK +
g3 SENSOR
EST OUTPUT D4 E3 BLA
c QIR
IGM BYPASS CONTROL D5 EE > TOTACHO J_—
EARTH D3 =
EARTH a1z
02 EARTH o6
£
EARTH 010 =
EARTH o PH/BLU
02 SIGNAL o7 |=LI E'_l I
DUGNOSTICENABLE A9 /s T—— |
DIAGHOSTIC DATA AB = [1]z[s]a]s]e]7]=
VEHICLE SPEED SIGNAL A10 ——BRN ———————— O SPEED E TO BCM OR Tuu‘q—l_' S o[ [1213 141516
_TEE"“‘""'_ SENSOR CLAGNOSTIC CORKECTOR
SENSOR EARTH D2 —J-BLASY — '
SENSOR EARTH A11 —-BLA i | R
TPS SIGNAL 13 -ELU
MAP SIGNAL c11 —-GRN %{h oon Wl ol COOLANT TEWP
SENSOR REF VOLTC14 —-GRY ! A SENSOR
IAT SIGHAL €12 —}-BRN
CTS SIGNAL cio v
IAC CONTROL c4 —}-GRNWH ——— |
IAC CONTROL C6 —-BLU/BLA ———————— 1ac
IAC CONTROL €3 —-GRN/BLA VILVE
IAC CONTROL c5 —§-BLU
KNOCK SIGNAL B11 —f-WHR
AIC REQUEST BS —§-BRN ——————— AC 3YSTEM % ANOCK SENSOR
FAN RELAY C1 —f=BLUMWH = A/ COOLING FAN RELAY
AIC RELAY €2 —}-GRM/BLA ——————3 AIC RELAY
TRIP COMPUTER A2 —J-Y/BLA ————— TRIP COMPUTER
CRAMKING SIGNAL B2 [ BRNMWH ———————» STARTER CIRCUIT
INJECTOR CONTROL D16 —§- GRY
INJECTOR CONTROL D15 —f~ BLU
L COLOUR CODE LEGEND
PCM [Powertrain Contred Module) BLA - BLACK
BLU - BLUE
BRM- BROWHN
GRN- GREEN
12 3 45 46 GRY- GREY
INJECTORS o - ORANGE
FHK - PINK
PUR - PURPLE
24 = RED
L' = WIOLET
WH - WHITE
¥ - YELLOW
T - TaN
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H005 VR Manual Model V6 Connectors

GREWH PCM (Powertrain Control Module) AL
B:HR.IELA.\ BLWBLA v BRHMWH - WIWH
CRHBLA aLu GRM E“;tu YIBLA WH/BLA, ”
BLUWH \"“\ //""ﬂ’qw RABLA cRNM Ar}i_ BLA
~J | | e . L~
e[ L HUL Al [ f*
HAAAONOAEBE EENE 1|3 fa|&]8 1 ER 1{
oy LU T I on y 22ANENEEARER
BLATY Twn| I v oia BLy s o \owr |
BLA TTBLE.LA HRWHBI_A."R BRN WHR
CRANK SENSOR DFI MODULE DIAGNOSIS CTS (COOLAMNT TEMP SENSOR)
BLA BLUMH
WHEBLA BLUWH WH-BLABLTM BLUMY e WH WH"E":U \w‘l-lllﬂl-ﬂ- ; Ff_;__-"-‘:?‘
I R b , AN A LA KA
R
EHEIII PR O HEFEEH \J(MJ—LLJJJ‘TI—L# 1N
| ! BRN i Y
GRYR BLLY &f m}l-.-:LW Enjli LA A UL cuwH LAy P
EFl RELAY FUEL PUMP FUEL PUMP RELAY IAC [IDLE AIR CONTROL)
o
o
BLUBLA GRMW
]
SN v ﬂﬂﬂﬂ
A
BLA v BLU GRMNBLA
BLA
IAT (INTAKE AIR TEMP) INJECTOR KNOCK SENSOR MAP (MANIFOLD ABS PRESSURE)
T — 7 s
/1N ®
BLA BRM i Y
F!, B:.:IDR BLA GRN GRY
GRY
02 SENSOR QIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | V5SS (VEHICLE SPEED SENSOR)
v BLA BLAMY — GRY VANH
BLUR
o 8] [a]
<]
PRBLU BLA v B BLAMM PRIBLL
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H006 VR Automatic Model V6 Wiring Diagram

POWER D1
IGM POWER Cc1
ENGINE CHECK LAMP AT

FUEL PUMF RELAY A1

CRANK REF SIGNAL D14
CRANK REF EARTH D13
EST OUTPUT D11
IGN BYPASS CONTROL D12
CAMPOS SIGNAL B3
CRANK 15X SIGNAL B10
02 EARTH c13

EARTH c2
EARTH c3
02 SIGNAL C14
DIAGNOSTIC ENABLE D6
DLAGHOSTIC DATA c1
VEHICLE SPEED SIGNAL BS
VEHICLE SPEED SIGNAL B&
SENSOR EARTH D3
SENSOR EARTH D2
TPS SIGHAL c5
MAP SIGNAL cio
MAP REF VOLT C4
IAT SIGNAL o]
TPS REF VOLT D4
CTS SIGNAL D16
IAC CONTROL ca
IAC CONTROL cT
IAC CONTROL +]
IAC CONTROL 1]
KNOCK SIGNAL D5
AJC REQUEST Bi2
FAN RELAY AB
AJC RELAY A5

TRIP COMPUTER  A10
CRANKING SIGNAL A12

INJECTOR VOLTS o7
INJECTOR CONTROL C15
INJECTOR CONTROL C16
AT CONTROL A9
AT CONTROL A2
AT CONTROL ATl
AT CONTROL A3
AT CONTROL B2
AT CONTROL B3
AT CONTROL B4
AT CONTROL BY
AT CONTROL BS
AT CONTROL D15
AT CONTROL B1

- R/IBLA

FLSE 23

FUSE 25

=

[~ BRNMWH —

0

T oL LAMP

— TO CHECH ENOINE LAWP

PIBLU—

FUSE 10

SUAIN GO

FrLENE
BATTERY

PIBLU |

Ol PR ARLURT

CAMSHAFT

POSITION

SENSOR

TG MITION
MODULE
o
-
E

BRMN =% TO TACHD

=0

CHRANK
SEHSOR

il E—ar——u

R
BLA ——

M

BLA

&2

SENEOR

-

=+

ol
= |1]2|3|4|5[&|T |8

YEHICLE
SPEED
SENSOR

TO BCM OR TOM 4——————— DIAGKOSTIC CONNECTOR

- S 011213 [14 1516

& e TO AT CONTROL

-BRN

TPS
SENSD®

=GRY
Y

; " CIRCUIT

CODLANT TEWP
SEWS0R

- GRMNWH
FBLUWBLA
= GRMN/BLA
—BLU

:g

We

WALVE

—WHIR

|- BRN —————————— AIC SWITCHES

- BLUMWH ——————— AIC COOLING FAN RELAY

|- GRM/BLA ————— AIC RELAY

- Y¥IBLA ——— TRIP COMPUTER
BRNMWH ———» STARTER CIRCUIT

L s

R

—BLU

- BLU

PCM (Powertraln Control Module)

- GRYIR— AT CONTROL
- Y/BLA — AT CONTROL
- GRNWH — AT CONTROL
- GRHN—— AIT CONTROL
- GRY————+ AT CONTROL
= Y =" AIT CONTROL
|- T————————+ AT CONTROL
= BLU —— AT CONTROL
[~ R =———+ AT CONTROL
- BLANY —— AT CONTROL
- BLU ———— AT CONTROL

COLOUR CODE LEGEND

L

BLA - BLACK
BLU- BLUE
BRN- BROWN
GREEMN
GREY
ORANGE
PINK
PURPLE
- RED

- VIOLET
= WHITE

= YELLOW
- TAMN

EFI
RELAY
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H006 VR Automatic Model V6 Connectors

CRMN/BLA

PCM (Powertrain Control Module) __..

WiELA

RUBILA, ORMELA
viwH, BLUBLA GRNM:R WIWH YIELA LU SRR &
BLA W‘-U BLA g RINAVH
GRN
BLA—_ N /{_,..--'-'/ GRNWH BRHANH
N ) 17 Jew N v
c[f T T al T NN LEGP
[N E3 EN EXEN DN 3 BN 0 ) O D [ [ 3 E1 01 0B B B E
4] [ oy 9 B L. = BLU
‘_r:-_,.- .r.II:I' ! J ’.fliri'.‘\‘ S ,.-.-"rlir IIFII"II'% =
BLA oRyY | [ Y i n BLU Jl[ T |7 BLA R
BLAY  wHR JIIIELNF BLASY GRY BLL \R
WHIBLA TIBLA ¥ BLUMWH

CAM SENSOR

GRYMR ERN

CRANK SENSOR DFI MODULE DIAGNOSIS CTS (COOLANT TEMP SENSOR)
WHELA BLUMWH wmﬂm BLurY | v ﬂivmmu m):.m
I Ll il ; L L —
S ——— " I I N
(CEERD) | [aeEBotms :?'J_J_L% T~
.'lr ! THEI.LA. RBLA BRN 7 \\
LA ] LA
EFl RELAY FUEL PUMP FUEL PUMP RELAY IAC (IDLE AIR CONTROL)
o
o
GRMWH W
BLA v
BLA
IAT (INTAKE AIR TEMP) INJECTOR KNOCK SENSOR MAP (MANIFOLD ABS PRESSURE)
ﬁ WH/R -
AN (® © Q)
BLA BRM Y A
F!, BI.:l =] BLA GRN GRY
GRY
02 SENSOR OIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | VS5 (VEHIGLE SPEED SENSOR)
oA |
v oo m{ A GRY
R 8] [4]
<]
PRAELY BLA v BLU fLumm T
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HO007 VR & VS Manual Model V8 Wiring Diagram

FUSE 23

o
POWER B1 — R/BLA —1 o
POWER ¢16 —§ RBLA
IGN POWER a6 P PIBLU-
=8 ¥ —
CHECK A5 - BRMAWH Sl e [+ 1=
ENGINE LIGHT axrrery | =
o TOr CHL LAMF
FUEL PUMP RELAY A1 PIBLU |

1, PEERELE |

\ e,

DIST REF SIGNAL BS R *
DIST REF EARTH B3 2 . *
EST QUTPUT 04 E 3 SERAL BLA
IGN BYPASS CONTROL DS 8 o | o
EARTH D3 23 =
EARTH a12

02 EARTH D&

EARTH D10 'é‘

EARTH ol _

02 SIGNAL 07 —-v L@: SENSOR

DAGNOSTICENAELE A9 —4-WH/BLA i — |

OSTENT s e —] = R
VEHICLE SPEED SIGNAL AT0 —§—VIWH ;BLW_ O seeeo

SENSOR EARTH D2 —4-BLA/Y —

SENSOR EARTH A11 —§-BLA l R
TPS SIGNAL 13 —-BLU

MAP SIGNAL et eRN—H Bine w s COOLANT TEWP

SENSOR REF VOLTC14 —}-GRY -k BERSOR SENSOR

IAT SIGHAL 12 —-BRN

CTS SIGNAL c10 —4-¥

IAC CONTROL c4 - GRHWH ———

IAC CONTROL C8 —}-BLUBLA ——————— g e

IAC CONTROL €3 —}-GRN/BLA VALVE

IAC CONTROL cs —4-BLU

KNOCK SIGNAL  B11 —WHR

AIC REQUEST B8 —§-BRN —————————— AIC SYSTEM RICCK SENIOR

FAN RELAY C1 =—f=BLUMWH = AJC COOLING FAN RELAY OHLY

AIC RELAY C2 —§-GRM/BLA ——————3 AIC RELAY

TRIP COMPUTER A2 —§-Y/BLA ———— TRIP COMPUTER

INJECTOR CONTROL D16 BLU
INJECTOR CONTROL D15 ——-BLU

. COLOUR CODE LEGEND

T 1 BLA - BLACK
BLU - BLUE
BRH- BROWHN

3 5 6 7 8 GRN- GREEN

PCM (Pewertrain Controd Module)

r T

GRY - GREY
INJECTORS 0O - ORANGE
PH - PINK
PUR- PURPLE
R - RED
v - VIOLET
WH - WHITE
¥ - YELLOW
T - TAN
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H007 VR & VS Manual Model V8 Connectors

GRMWH PCM (Powertrain Control Module) _ DIAGNOSIS
GLLUMLA GRH BRMWH wiaLa ¥
ERAEBLA ELU v BRN YIBLA RIBLA BLA BLLAWH
Bmﬁwﬂu"""‘m\ ///:f..am GRNAWH A BLA wmm.\u \"""‘r"" H,"
N ) / rea N 4 e EEEURL
e T T al F IBBULCrd
Ii’!&:l?ﬂ-!11-'|11.‘l i E3 EXEN I3 0 A ) EELE) R i \I: II} i]
-3 2A A NNENNNNNNNE] N P2 ANEANER / |
s ¥ T 1Y T RABLA
Mnff-“mia HL: BLA BLU ""“""‘Emi"ﬂ"-ww” u\nn LA OWH
DISTRIBUTOR IGNITION MODULE CTS (COOLANT TEMP SENSOR)
GRY/R R
our o ——1
FA BN
BLUMWH WHEBLA L \\
B ¥
FUEL PUMP RELAY IAC (IDLE AIR CONTROL)
VR MODEL ? o
GRNWH v BLLELA GRMWH
BLL GRMELA
GEYWH
IAT (INTAKE AIR TEMP) INJECTOR KNOCK SENSOR MAP (MANIFOLD ABS PRESSURE)
WH/R I I
RN OIONC
BLA BRN Y A
iy By BLa GRN GRY
02 SENSOR OIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | VSS [VEHICLE SPEED SENSOR)
p— o
BLUR BLAY ﬁ GRY
" 6] [a]
]
BLA ¥ v BLU BLA PRBLY
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HO008 VR & VS Automatic Model V8 Wiring Diagram

POWER o
IGN POWER c1
ENGINE CHECK LAMP AT

FUEL PUMP RELAY A1

DIST REF SIGNAL D14
DIST REF EARTH D13
EST QUTPUT D11
IGN BYPASS CONTROL D12

02 EARTH C13
EARTH c2
EARTH c3
02 SIGNAL c14
DIAGNOSTIC ENABLE D&
DIAGHOSTIC DATA  C11
VEHICLE SPEED SIGNAL BS
VEHICLE SPEED SIGNAL B&
SENSOR EARTH D3
SENSOR EARTH D2
TPS SIGNAL [
MAP SIGNAL cio
MAP REF VOLT C4
IAT SIGNAL D9
TPS REF VOLT D4
CTS SIGNAL gl
IAC CONTROL ca
IAC CONTROL cT
IAC CONTROL Cc8
IAC CONTROL Ce&
KNOCK SIGNAL D5
AJC REQUEST Bi12
FAN RELAY AB
AIC RELAY A5
TRIP COMPUTER  A10
INJECTOR VOLTS o7
INJECTOR CONTROL C15
INJECTOR CONTROL C16
AT CONTROL AS
AT CONTROL A2
AT CONTROL ATl
AT CONTROL A3
AT CONTROL B2
AT CONTROL B3
AT CONTROL B4
AT CONTROL B7
AT CONTROL B8
AT CONTROL D15
AT CONTROL B1

FUSE 23

- R/IBLA

= BRNMAWH ——* TO CHECK ENGINE LAMP

T O LAMP

W

PIELU

FLSE 10

AN BOA
FiLissl

BATTERY

DI FRESSURT

PIBLU

TG MNITIOMN
FMODULE

TACHD
SIGMAL
WiRE

T TACHD

=BLA T
= ———

BLA ] BLA
—BLA

=y

—WHBLA

il

SEMSO0R

RIBLA

— 4

@,
I

||||—

~RBLA
=BLUMWH
=T

WEHICLE
SPEED
SENSOR

TO BCM OR TOM +—4

pp—
1|2|3|4)|5|6[T|8

B EEDE E

| nlaGkosTIc coNNECTOR

& TO AT CONTROL

= BLASY
- BLA 1
—BLU

My
SENSOR  WT
SENEOR

=GRN
= VIWH
-BRN

TPE
SENSOR

—GRY

K

COJLANT TENP
SEWS0R

Y
= GRMNWH

- BLU/BLA ————— g e

- GRN/BLA VALVE

-BLU
-WHIR

-BRN ———————————— AIC SWITCHES

|- GRM/BLA ———— AIC RELAY

R

= BLUMWH = A/C COOLING FAN RELAY

=Y/BLA —— TRIP COMPUTER

=

DMLY

" CIRCUIT

KMOCHK SERS0R
185 kW ENGINE

—BLU

- BLU
- GRYIR— AT CONTROL
= YIBLA — AT CONTROL

= GRNWH — AT CONTROL
- GRN—— AT CONTROL
- GRY—s AT CONTROL
f=  ——— AIT CONTROL
= T——+ AT CONTROL
= BLU —— AT CONTROL
FR———— AT CONTROL
= BLASY —— AT CONTROL
- BLU ———— AT CONTROL

PCM (Powertrain Control Module)

ooy

BLA -
BLU-

BLACK
BLUE
BRN- BROWN
GRN- GREEMN
- GREY
ORANGE
PINK

= PURPLE
- RED

- VIOLET
WHITE

= YELLOW
- TAN

COLOUR CODE LEGEND

EF1
RELA&Y
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H008 VR & VS Automatic Model V8 Connectors

py  WELA PCM (Powertrain Control Module) sruwn DIAGNOSIS
GRY BLUMLA | GREWH mELs GRNW/BLA cryr TEEA
BLA BELU GEN WVH YIBLA BLUMWH GRNWH BLA
:«uh—‘"“\\\\ /ﬁﬁ,—\:—“'—“ aRMWH WO BREWH mf,:u \“‘Hm'-"' m;w
7 |- N ]
e[ T" INULLULE 7 al 7% T T T T I T T
aflaf4]Ea]F]a]D 1#4 i FHENE Ak O EXRE RN i
ol 1 B
wana—T oty UL L L Ty e } / ) \
L " : -1 1 T BRM
- ! | 1 L T RIBLA
“!“m G::'me: o w:a]llf-nw;v}w:m = GRY ;Liv:umu " BF]"" BLUVBLA o
DISTRIBUTOR IGNITION MODULE CTS (COOLANT TEMP SENSOR)
— wH GRYR R
" - =
A BN
BLUMWH WHELA rd *
GRYM  BLUMWH  WHBLA WHV BLAIR BLAY ¥
EFI RELAY FUEL PUMP FUEL PUMP RELAY IAC (IDLE AIR CONTROL)
VRMODEL __ 1 g
VR MODEL Eig
GRMAW v
A V VE MODEL LE:""
Ba ¥ GR'(
IAT (INTAKE AIR TEMP) INJECTOR KNOCK SENSOR MAP (MANIFOLD ABS PRESSURE)
WH/R
2l AN @
BLA BERM \
R BLy BLA GRM GRY
02 SENSOR QIL PRESSURE SWITCH | TPS (THROTTLE POS SWITCH) | VSS (VEHICLE SPEED SENSOR)
.
- BLATY A oRY
| @) | o
]
BLLWWH T
BLA W v BLLI
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HO009 VS Model V6 Wiring Diagram

PCM (Powertrain Control Module)

AUTO TRANS OPERATION

FUSE 23
o
S beve
IGN POWER As "
CRANK SIGNAL B9 - AR &1
FUSIBLE -1 =

LIHK BATTERY -
CHECK ENG LAMP  F5 |
FUEL PUMP RELAY AS - PIBLA ]

RIBLA
CAM POS SIGNAL D3 - 8 '\ -
CRANK REF SIGNAL D12 ~ -
CRANK REF EARTH D11 - 24l wieLa Acheliy
EST QUTPUT D10 - WH 23 Bwﬁé @ ERANK BLAMWH
IGH BYPASS CONTROL D9 ——T/BLA EE :'ﬁﬂﬁ o SENSOR | o
CRANK 18X SIGNAL D4 —f-BLusLa—{=3| o = |
SENSOREARTH A1 - BLA—) BLAR —
RH 02 EARTH D14 - BLA - =
RHOZSIGNAL D13 v E%E @ [T%th R
LH 02 EARTH D16 ——BLA - [ —— -
LHOZ SIGMAL D15 -GRY
DIAGNOSTIC ENABLE B3 —J-WH/BLA - | P
SERIAL DATA 43 }-rRBLA = R[]
VSS (AUTO ONLY) C6 ——BLUMWH O VEWICLE 3PEED B [10]11]12|13]14[18]18)
W55 (AUTO ONLY) D5 T (AUTG ONLy;  TOBCMITOM A—————— ] DIAGNGSTIC CONNECTCR
SENSOR EARTH  E16 —-BLAIY * i
SENSOR EARTH F16 ——BLA > rosanr M
TPS SIGNAL B11 4-BLU % i
MAF SIGNAL 01 -BRMWH w % TPs ConLANT TEW SENSOR
_| LEakom BENSOR SENSOR

IAT SIGNAL B4 —4-BRN FROM
TPS REF VOLT AT 4-GRY |
CTS SIGNAL Bs v —
IACCONTROL  G10 —§-GRNWH ks [ S
IAC CONTROL cs 4-BLUBLA e é 08
IAC CONTROL €9 - GRN/BLA VALE SENaORS L
IAC CONTROL o7 4-BLU B
KNOCK SIGNAL C12 -f—WHIR CAMMESTER PURGE
CANMISTER PURGE C4 ——GRN/Y I' CLLLIL)
ENG COOLING FAN F& —f—BLUMWH ——————— TO HIGH SPEED FAN RELAY
VSS (MAN ONLY) D2 ——YMWH
IGN VOLTAGE FEED E9 ——PK
INJECTOR VOLTAGE B12 4R
FUEL USAGE SIGNAL F7 ——Y/BLA———» TO TRIP COMPUTER
INJECTOR & F1 v
INJECTOR 5 E4 —4-GRY
INJECTOR 4 F1 -4 BRNIY COLOUR CODE LEGEND
INJECTOR 3 E2 4V gtﬁ: gtﬁg"
INJECTOR 2 E3 -4 GRN BRN. BROWN
INJECTOR 1 F2 —4—BLU GRM- GREEMN
AIC PRESSURE B3 —f— GRN/BLA —» A/C SENSOR é E'] g‘ g‘ Q‘ gﬂ‘r: g::‘:mE
AIC REF VOLT BT —f— WIWH ——F A% SENSOR INJECTORS o - PINGC
SYSTEMEARTH  AZ - BLA PUR- PURPLE
SYSTEM EARTH  Bi __Bmﬂ. | 123 45%8 x o RO
SYSTEMEARTH B2 -4~ BLA e
VEHICLE SPEED C5 —— VIWH ——— TOSPEEDO (AUTO OHLY) W = YWELLOW
AIC RELAY F4 | GRWBLA —» TOAGRELAY = T - TAN
AIC REGUEST Eft | BRN ———— tomc swmew
A2k PN
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HO009 VS Model V6 Connectors

PINK 32 PIN PCM (Powertrain Control Module) CAM SENSOR
CONNECTOR gy et GRMWH
LS ALY |GRNELA
LA \ RMWH SRMWH
GRN BRN
S
C\\- 11 TS IT? 7 PINK 24 PIN CONNECTOR
[ E3ED E1 B2 3 Ed EB R L 5 EF L il B [ GRMWH RBLA
HNMHFE"H?: L f !l.’! e s g VY
VA m/”ﬂmu '|T m'u'l_.-.“"‘.'lmvl 1"». N [
BLAR BLA al TR 17
BLUE 32 PIN
CONMMECTOR GRNwWH P - £ F3 3 EY 0 03 0 ) 0
s e LA AL LT N
m\:.-:-_j : BLu : EI..A/ UL’AIIFH"I"N ‘\Bw WHELA BLWH
-E T T T 7 T WHBLA, ¥ BLAY WBLABRNJWH _
‘F#: j F[a[=|elT|8 |]II1I O EIEH :__\_ unnn
B e eemems e ~BLa —
T 7Y s BLU
GRMBLAY BLUWH SBLA GRY GRYIR BLUM
TWOTE: Cann. will hirew T 9 S pod. *MOTE: Comr. will hirve 8 T i Diis e
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HO10 VT Model V6 Wiring Diagram
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HO10 VT Model V6 Connectors
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HO11 VT Model 5.0 Litre V8 Wiring Diagram
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HO11 VT Model 5.0 Litre V8 Connectors
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HO12 VX Model V6 Connector Diagram
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HO13 VY Model V6 Connector Diagram
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HO14 V6 Direct Fire Ignition (DFI) Power Balance Testing

Power Balance Testing

You can do a power balance test on a direct ignition system by using short lengths of vacuum
hose and a 12-volt test lamp. The vacuum hose must have a high carbon content so that it
will conduct secondary voltage. Install a short piece of hose between each coil terminal and
its spark plug cable as per figure 1.

The vacuum hose should be long enough to be exposed when the plug cable is connected
but short enough that they do not touch any metal object.

VACUUM HOSE
COLTERMINAL —~_
— SPARK PLUG LEAD

PR w—

12-VOLT TEST LAMP FOR
L%—d POWER BALANCE TEST

Figure 1: Vacuum hose connection for power balance testing.

Using a 12-volttestlamp connected to ground, touch each vacuum hose to short the cylinder.
Note the engine speed as you short each cylinder. Then slowly move the test lamp probe
away from the hose and note the strength of the arc between the vacuum hose and the
test lamp probe. As with any power balance test, engine speed will decrease the least on
a cylinder with a problem. Interpret the strength of the arc between the hose and the lamp
probe as follows:

Touch the vacuum hoses with the test lamp until you find little or no rpm drop. Then move the
probe away from the hose and note the arc. If the arc jumps a long distance to the grounded
test lamp, suspect an open circuit between the coil and the plug. Look for an open plug
cable or plug or a very wide plug gap. If the arc jumps only a short distance to the grounded
test lamp, suspect a short circuit between the coil and the plug. Look for a shorted cable or
plug, or a fouled, cracked, or carbon tracked spark plug, figure 2.

CARBON
TRACKING

CRACKED PLUG

CARBON
RESISTOR

BROKEN
INSULATOR

Il

L=

Figure 2: Spark Plug Insulation.

Broken Spark Plug Insulator

The ceramic spark plug insulator can break near the base where it is hard to see, figure 15.
This can cause a misfire. You may need to gently tap on the spark plug. If the insulator slides
down, it will mask the spark, causing a misfire. You can also check the resistance between
the terminal and the centre electrode. Typically, the resistance should be 6000 ohms or less.
A defective plug will often show an open circuit or high resistance.
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HO15 Fuel System Diagnosis Using Fuel Pump Current

Knowing whether a running fuel pump is drawing too much or too little current can help you
identify a faulty fuel system component.

To measure fuel pump current, you can use an ammeter or a DMM with an inductive probe.

WARNING: High current flowing through faulty fuel pump circuits may damage a DMM. Do not
use a measuring tool whose current-rating is less than the current you expect to measure.

If using an ammeter, remove the fuel pump fuse and connect the leads across the fuel
terminals. If only using an inductive probe, attach its end around the positive feed wire to the
fuel pump.

With the test leads or probe hooked up, start and run the engine if possible. If trouble-shooting
an intermittent problem, allow the engine to run long enough to give the fault an opportunity
to present itself. Then record the key-on engine-running fuel pump current. Turn the ignition
switch to the OFF position and back to the ON position without restarting the vehicle. After
the fuel pump stops running (usually about 2 seconds), record the current again. Normally
this nominal current is 0 to 0.7 amps.

If the problem affecting the vehicle prevents you from starting the engine, turn the key to the
ON position. Record the key-on engine-off current before the fuel pump stops running. Turnthe
ignition switch to the OFF position and back to the ON position without restarting the vehicle.
After the fuel pump stops running (usually about 2 seconds), record the nominal current.

Subtract the nominal current from the key-on engine-off or key-on engine-running current to
obtain the fuel pump current draw. Refer to table 1 to see if the current draw value falls within
specification.

If the fuel pump current is much lower than specification, suspect:
* empty fuel tank
an open pump circuit
a damaged pulsator (dampener)
a leaking internal connection between the pump and fuel line
a broken pressure regulator spring
a faulty fuel pump

If the fuel pump current is much greater than specification, suspect a:
* plugged fuel filter
* restricted fuel hose
* faulty fuel pump

Fuel Pump Priming Operation

When the ignition is turned on, the PCM for GM fuel injection systems energizes the fuel pump
for about 2 seconds to prime the system. If the PCM does not get a tach (cranking) signal
within the 2 seconds, it de-energizes the pump relay, figure 3. When cycling the ignition to
pressurise the system for testing, leave the ignition off for 15 seconds before turning it on
again; or the PCM will not re-energize the pump relay.

Note these systems hold residual pressure when the engine is off. Pressure can leak down,
however, during a long engine-off period.
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HO16 Crankshaft Sensor Testing

The 3.8 litre V6 is fitted with a dual type crankshaft sensor. The outer crank sensor works with
an 18-blade interrupter ring and sends an 18-pulse (18X) clock signal to the ignition module.
The inner crank sensor works with an unevenly spaced 3-blade interrupter ring and sends
a 3-pulse (3X) cylinder signal to the DFI module. Each of the three pulses has a different
duraction. The DFIl ignition module compares the variable 3X pulses to the steady 18X clock
pulses to determine which coil to fire. It can identify tdc on the compression stroke of the
appropriate cylinder within 120 degrees of crankshaft rotation. The DFI module divides the
18X signal by 6 and sends it to the PCM for fuel control. (It also buffers the cam signal and
sends it to the PCM to synchronize fuel injection on vehicles fitted with a separate camshaft

position sensor.)

/

- i
7 ~
! S g
' 3% E 10
1\ X
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N ’

\

™ 285 184 1886 188
DUAL CRANKSHAFT i
\ SENSOR
18X

] ‘
) i
§|‘ . I'—"
E m [—=— .
T l 3X s | | - Lo J
/ = e

Figure 1: Crankshaft sensor signals.
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HO016 continued

. Verify that the module and the sensors all have good grounds. Refer to diagrams for
terminal identification.

. If the engine does not start, tap the crank sensor lightly with a screwdriver handle. If
the engine then starts, the sensor may have an intermittent open or short circuit.

You can use the Vantage Meter, an oscilloscope, a digital volt-ohnmmeter (DVOM), or a
light-emitting diode (LED) test lamp to check the sensor signal. Connect test equipment
as shown in Figure 2. Set the scope for a 20-millisecond (20 ms) sweep and 5.0 volts per
division. The scope display for a good sensor should be similar to the patterns previously
shown in Figure1.

DFI1
MODULE UL
COILS VANTAGE 0O o
, — (BLUIY) OR SCOPE “
E{]3 F—=
. 5 —{1 I !
Gavucr vestspresr e |
. 3 ‘l . 18X s OR SPECIAL DVOM TEST. EW oM @
CRANK GAN USE DVOM, TEST LAMP v
2 »—e | 3XsEnsor OR VANTAGE/SCOPE. + ] _? Q +

—I—

- +
LED TEST LAMP
L (BLUMWH)

3

5 P— — 0 b 1
secoNBARY \ + T F
14 PIN BATTERY
PRIMARY CONNECTOR
WINDING

. 1X and 3X Signals — Check these signals with either a DVOM, LED test lamp, or a
scope. Leave the sensor connected and backprobe the correct terminals at the ignition
module; then crank the engine. DVOM dc voltage will fluctuate if the sensor is working.
An LED will flash as the signal voltage goes high and low and actually provides a better
indication than a DVOM.

. 18X Signal - This signal is too fast to check reliability with a DVOM or an LED. A scope
provides the most reliable reading. As an alternative, set a DVOM on the 20- or 40- volt
scale and connect the positive (+) lead to a battery positive (+) voltage. Backprobe
the sensor signal terminal at the module with the DVOM negative (-) lead. Turn the
ignition on and bump the starter; do not crank the engine steadily. The DVOM reading
should be high (above 9 volts) when a blade of the interrupter ring is in the sensor
slot (window closed) and low (below 3 volts) when the blade is out of the slot (window
open). It may take several tries to alternately position a blade in and out of the sensor
slot and verify the high and low signal voltage levels.
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HO17 Integrator and Block Learn Functions

The integrator and black learn functions are responsible for making minor adjustments to
the air-fuel mixture on fuel injected vehicles. The integrator makes temporary, short-term
corrections, while block learn makes more permanent, long-term corrections. Integrator and
block learn give useful diagnostic values only when the car is running in closed loop.

Integrator

The integrator monitors the oxygen sensor output voltage and adds or subtracts fuel,
depending on the lean or rich condition of the O2 sensor. Think of the integrator value as
representing injector on time, the larger the number, the more fuel delivered. Even though
integrator values go from 0 to 255, typically a low number would be 58 and a high number
would be 198.

Block Learn

Block learn monitors the integrator value and compares itto engine operating ranges at various
combinations of rpm and load. Load is determined by engine speed and MAP. A plot of rpm
versus engine load is used to determine the performance boundaries. These performance
boundaries are called cells or blocks. VN and VP models have 16 different cells.

The PCM has different fuel delivery values stored in each block. Block 0 is idle with no load,
and block 15 is maximum rpm and maximum load. As the operating range changes to a
different block, the fuel delivery changes to the operating value stored in that block.

If the integrator is far enough from 128, the PCM changes the block learn value. Once the
block learn value is changed, it should force the integrator back to 128. If the mixture is still
not correct, based on the O2 sensor, the integrator will continue to have a large division from
128 and the block learn value will continue to change until the integrator value becomes
balanced.

When integrator increases or decreases, block learn responds by making changes in the
same direction. As block learn makes its long-term corrections, the need for the integrator
short-term correction is reduced. In a properly operating system, integrator will adjust the
fuel mixture until block learn takes over, and then integrator will return to its normal value
of 128.

Both the integrator and block learn have limits that vary, depending on the vehicle. Once a
problem exceeds the block learn correction limit, the integrator goes to its correction limit,
and the check engine lamp will light.

Block Learn Memory Storage
The values stored in the block learn cells remain in memory when the ignition is turned OFF.

Upon restart, the fuel delivery for a given block is based on the stored value. Disconnecting
the battery or power supply to the PCM will cause the fuel trim memory to be lost.
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HO17 continued

Using Block Learn and Integrator To Find Vacuum Leaks

A block learn value that is high at idle, and normal at 3000 rpm, indicates a possible vacuum
leak. This is because a vacuum leak is a larger percentage of total air flow at idle than at
3000 rpm. Thus, the fuel mixture needs more correction at idle.

Integrator can help you find a vacuum leak. Pinch off the vacuum hoses as close as possible
to the intake manifold while observing the integrator value. A sudden drop in the reading
while pinching a hose indicates a vacuum leak in that hose, or an attached component.

Using Block Learn To Diagnose Fuel Flow Problems

A block learn value that is normal at idle and high at 3000 rpm indicates a possible fuel flow
problem. This is because the engine needs more fuel at 3000 rpm than at idle. Thus, the fuel
mixture needs more correction at high rom. Suspect a dirty fuel filter or a weak fuel pump.

A block learn value that is high at both idle and 3000 rpm indicates dirty fuel injectors, or
low fuel pressure. This is because fuel injector flow and fuel pressure affects the engine at
all rpm.

Using Block Learn To Diagnose A Rich Condition
A block learn reading that is low at idle — 100 or below — or low at 3000 rpm indicates a

rich condition. Possible areas of concern at fuel-contaminated oil, a leaking fuel pressure
regulator, a leaking fuel injector, or high fuel pressure.
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HO18 Short Term and Long Term Fuel Trim Functions

The short term fuel trim (STFT) and long term fuel trim (LTFT) functions are responsible for
making minor adjustments to the air-fuel mixture on fuel injected vehicles. The STFT makes
temporary, short-term corrections, while LTFT makes more permanent, long-term corrections.
LTFT and STFT give useful diagnostic values only when the car is running in closed loop.

Short Term Fuel Trim

The STFT monitors the oxygen sensor output voltage and adds or subtracts fuel, depending
on the lean or rich condition of the O2 sensor. Think of the STFT value as representing
injector on time, value above 0%, the more fuel delivered. Even though STFT values go
from -100% to +100%, typically a low number would be less than -20% and a high number
would above 25%.

Long Term Fuel Trim

LTFT monitors the STFT value and compares it to engine operating ranges at various
combinations of rpom and load. Load is determined by engine speed and MAP. A plot of rpm
versus engine load is used to determine the performance boundaries. These performance
boundaries are called cells or blocks. VR and VS models have 24 and VT models onwards
have 34 different cells.

The PCM has different fuel delivery values stored in each cell. As the operating range changes
to a different cell, the fuel delivery changes to the operating value stored in that cell.

If the STFT is far enough from 0%, the PCM changes the LTFT value. Once the LTFT value
is changed, it should force the STFT back to 0%. If the mixture is still not correct, based on
the O2 sensor, the STFT will continue to have a large division from 0% and the LTFT value
will continue to change until the STFT value becomes balanced.

When STFT increases or decreases, LTFT responds by making changesinthe same direction.
As LTFT makes its long-term corrections, the need for the STFT short-term correction is
reduced. In a properly operating system, STFT will adjust the fuel mixture until STFT takes
over, and then STFT will return to its normal value of 0%.

Both the STFT and LTFT have limits that vary, depending on the vehicle. Once a problem
exceeds the LTFT correction limit, the STFT goes to its correction limit, and the check engine
lamp will light.

LTFT Memory Storage
The values stored in the block learn cells remain in memory when the ignition is turned OFF.

Upon restart, the fuel delivery for a given block is based on the stored value. Disconnecting
the battery or power supply to the PCM will cause the fuel trim memory to be lost.
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HO018 continued

Using Fuel Trim Values To Find Vacuum Leaks

A LTFT value that is high at idle, and normal at 3000 rpm, indicates a possible vacuum leak.
This is because a vacuum leak is a larger percentage of total air flow at idle than at 3000
rpm. Thus, the fuel mixture needs more correction at idle.

STFT can help you find a vacuum leak. Pinch off the vacuum hoses as close as possible
to the intake manifold while observing the STFT value. A sudden drop in the reading while
pinching a hose indicates a vacuum leak in that hose, or an attached component.

Using LTFT To Diagnose Fuel Flow Problems
ALTFT value thatis normal atidle and high at 3000 rpm indicates a possible fuel flow problem.
This is because the engine needs more fuel at 3000 rpm than at idle. Thus, the fuel mixture

needs more correction at high rpom. Suspect a dirty fuel filter or a weak fuel pump.

A LTFT value that is high at both idle and 3000 rpm indicates dirty fuel injectors, or low fuel
pressure. This is because fuel injector flow and fuel pressure affects the engine at all rpm.

Using LTFT To Diagnose A Rich Condition
A LTFT reading that is low at idle (below -10%) at idle or low at 3000 rpm indicates a rich

condition. Possible areas of concern at fuel-contaminated oil, aleaking fuel pressure regulator,
a leaking fuel injector, or high fuel pressure.
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HO19 3.8 Litre V6 Ignition Test

This test requires the use of 3 paper clips, 2 straightened for probing and earthing and 1 bent
to a narrow “U” shape for bridging. The use of Snap-on part number MT3000430A5R back
probes are recommended for probing but paperclips can be used if not available. Be careful
not to allow any probes to touch or earth out.

Follow test as follows:

1. a)

With ignition OFF and DFI module 14-pin connector disconnected, bridge connector
terminals N (white/black) and P (VN pre-Oct 89 pink/VN post-Oct 89, VP, VR, VS
red/VT onwards green).

Insert probe into connector terminal M (grey/red) and connect it to earth.

Probe connector terminal H (blue/white) with a testlight which is connected to 12V
positive.

Switch ignition on and slowly turn engine over by hand (28mm socket). Check if
testlight goes ‘on’ and ‘off as 3X interrupter blades pass through crank sensor. If
testlight goes ‘on’ and ‘off’ go to tip 2. If not check for continuity and no shorts of
white/black, blue/white and grey/red wires from DFI connector to crank sensor. If
wiring is okay then suspect crank sensor.

Switch ignition off

Remove testlight probe from connector terminal H (blue/white) and insert probe
into connector terminal G (blue/yellow).

Switch ignition on and slowly turn engine over by hand. Testlight should go ‘on’
and ‘off as 18x interrupter ring passes through crank sensor.

If testlight goes ‘on’ and ‘off’ go to tip 3.
If not, check for continuity and no shorts of blue/yellow wire from crank sensor to
DFI module pin G. If wiring okay, suspect faulty crank sensor.

Switch ignition off and remove all leads and refit 14-pin connector to DFI module.

Remove coil packs from top of DFlI module including the terminals on base of
coils.

Fit testlight across corresponding coil terminals from DFI module.

With engine cranking, testlight should blink. This test should be done across all
three corresponding coil DFI terminals.

If testlight blinks across all three, go to tip 4.
If testlight did not blink across any one of the DFI terminals the suspect faulty DFI
module.
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HO019 continued

4.

a)

Check coil primary resistance by using an ohmmeter across the underside
corresponding terminals of each coil. Reading should be 0.30 ohms to 1.5 ohms
across all these primary terminals of coils.

If reading is okay, go to tip 5.
If reading is out, suspect faulty ignition coil.

Check coil secondary resistance by using an ohmmeter across the corresponding
plug lead posts of all three ignition coils.

If combined coil pack (pre-1999) If separate coil packs (post-1990)
reading should be reading should be
10 Kohms to 14 Kohms 5 Kohms to 7 Kohms

If any coil is out of range or if one coil differs from other two by more than 1 Kohm,
then suspect faulty coil.

If all tests pass and ignition tests and plugs are okay, this indicates ignition system
should operate. Check for poor connections etc for possible cause of intermittent
fault.

NOTE: After test when components are reinstalled, switch ignition ON and reinput
back to previous Scanner menu selection screen to continue with tip.
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H020

Intake Air Tempterature (IAT) and
Manifold Air Temperature (MAT) Sensor

Resistance to Temperature Values

3.8 Litre V6 Models

VN, VP & VR Models VS, VT, VX & VY Models

°C OHMS °C OHMS °c OHMS
40 102,129 60 679
100 185 35 73,345 &5 566
70 450 30 53,253 70 475
38 1,800 55 39,066 75 400
20 3,400 20 58,940 80 338
4 7,500 5 57,638 85 287
-7 13,500 0 16,321 90 545
-18 25,000 5 12,414 95 210
-40 100,700 0 9,517 700 180
5 7,355 105 156
10 5,729 110 135
15 4,497 115 117
20 3,555 120 102
55 5,830 125 89
30 5,068 130 79
35 1,829 135 69
20 1,483 140 61
75 1210 145 52
50 993 150 48

55 879

5.0 Litre V8 Models

All Models

°C OHMS

100 185

70 450

38 1,800

20 3,400

4 7,500

7 13,500

-18 25,000

-40 100,700
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H021 VS & VT 3.8 Litre V6 Knock Sensor Test

With ignition off disconnect PCM connectors.

Check resistance of PCM connector pin C12 (white/red) to ground.

If reading approx. 50 Kohms go to step 4.

If reading approx. 100 Kohms go to step 3.

If reading not 50 Kohms or 100 Kohms check wiring from PCM connector pin C12
(white/red) to knock sensors for open or short. If wiring is okay then suspect faulty
knock sensors.

If reading was 100 Kohms then one knock sensor or wiring to one knock sensor has
open circuit. Remove connector from knock sensors and check centre knock sensor
terminal to ground resistance to see if one is open. If knock sensors are not open, trace
open in wiring from PCM connector pin C12 (white/red) to one knock sensor connector
and repair as needed.

If reading was 50 Kohms reconnect PCM connectors. With digital voltmeter set on
AC voltage backprobe PCM connector pin C12 (white/red) with +ve lead and -ve to
ground. Top alternator bracket with hammer while observing reading. If reading always
less than 50mV AC then suspect faulty knock sensors. If reading goes over 50mV AC
then suspect intermittent fault. Check all connectors.

NOTE: After test when components are reinstalled, switch ignition on and reinput back
to previous Scanner menu selection screen to continue with tip.
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H022 Quad Driver Circuit Check

Disconnect PCM connector and switch ignition on.

Check for battery voltage at PCM pin F4 (green/black). If not check circuit from A/C comp
relay to pin F4 for open or short.

If battery voltage at pin F4, check for battery voltage at pin F5 (blue) with ignition on. If not
check circuit from start relay to PCM pin F5.

If battery voltage at pin F5, check for battery voltage at PCM pin F6 (blue/white) with ignition
on. If not check circuit from fan relay to PCM pin F5 for open or short.

If battery voltage at pin F6, switch ignition off and check for open or short in wiring from PCM
pin F7 (black/white) to ABS/Trac Control ECU.

NOTE: After test when components are reinstalled, switch ignition on and reinput back to
previous Scanner menu selection screen to continue with tip.
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HO023 5.0 Litre V8 Coil Resistance Check

Primary resistance across +ve and -ve of coil terminals 0.76 to 0.84 ohms.

Secondary resistance across -ve coil terminal and high tension post 4.5 Kohms to 6.0
Kohms.

Always check for cracks in coil casing particularly near mounting bracket.

After testing, reinstall components and switch ignition on to continue using the
Troubleshooter.

H024 3.8 Litre V6 Coil Resistance Check

One piece combined Individual
coil pack type coil pack type

Primary resistance checked 0.3 ohm to 1.5 ohm 0.3 ohm to 1.5 ohm
across corresponding terminals
on underside of coil
Secondary resistance 10 Kohm to 14 Kohm 5 Kohm to 7 Kohm
checked across correponding
high tension posts

NOTE: If any coil out of range or if one coil secondary reading differs from other two by more
than 1 Kohm then suspect faulty coil.

After testing, reinstall components and switch ignition on to continue using the
Troubleshooter.
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HO025 VN (pre Oct 89) 5.0 Litre V8 Ignition Test

1.

Disconnect the 6-pin connector from the ignition module. With the testight connected
to 12V +ve, probe black wire of connector. Testlight should light.

If okay, go to tip 2. If not, repair earth circuit as necessary.

Switch ignition on. With testlight connected to earth, probe pink wire of connector.
Testlight should light.

If okay, go to tip 3. If not, check power supply to ignition module from ignition switch
through fuse 11.

With testlight still connected to earth and ignition on, probe brown wire of connector.
Testlight should light.

If okay, go to tip 4. If not, check power supply with ignition on to +ve of coil from
ignition switch through fuse 11. If power supply to the +ve and -ve of coil okay, carry
out resistance check across +ve and -ve of coil terminals. Resistance should be 0.76
ohms to 0.84 ohms. If coil resistance okay, check wiring from brown wire of ignition
module connector to -ve coil terminal connector for open or short circuit and repair as
necessary.

Refit 6-pin connector to ignition module. With testlight connected to 12V +ve, probe
tacho wire or brown wire of 6-pin connector. Check for blinking of testlight while cranking
engine.

If testlight blinks but ignition system has no spark, check for defective dist cap, roto or
actual coil. If testlight did not blink, got to tip 5.

Disconnect 6-pin connector to ignition module. Install a bridge wire between grey/red
and black wires of connector. Install a second bridge wire between white/black and
pink wires of connector. With a low power LED testlight connected to 12V +ve, probe
blue/white terminal of connector. Check for blinking testlight while cranking engine.

If testlight blinks, suspect faulty ignition module. If testlight did not blink, check white/
black, grey/red and blue/white wires from ignition module to distributor for open or
shorts. If wiring okay suspect faulty hall effect crank sensor in distributor.

After testing, reinstall components and switch ignition on to continue using the
Troubleshooter.
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H026 VN (post Oct 89) to VS 5.0 Litre V8 Ignition Test

1.

Disconnect the 6-pin connector from the ignition module. With the testight connected
to 12V +ve, probe black wire of connector. Testlight should light.

If okay, go to tip 2. If not, repair earth circuit as necessary.

Switch ignition on. With testlight connected to earth, probe red wire of connector.
Testlight should light.

If okay, go to tip 3. If not, check power supply to ignition module from EFI relay.

With testlight still connected to earth and ignition on, probe brown wire of connector.
Testlight should light.

If okay, go to tip 4. If not, check power supply with ignition on to +ve of coil from EFI
relay. If power supply to the +ve and -ve of coil okay, carry out resistance check across
+ve and -ve of coil terminals. Resistance should be 0.76 ohms to 0.84 ohms. If coill
resistance okay, check wiring from brown wire of ignition module connector to -ve coil
terminal connector for open or short circuit and repair as necessary.

Refit 6-pin connector to ignition module. With testlight connected to 12V +ve, probe
tacho wire or brown wire of 6-pin connector. Check for blinking of testlight while cranking
engine.

If testlight blinks but ignition system has no spark, check for defective dist cap, roto or
actual coil. If testlight did not blink, got to tip 5.

Disconnect 6-pin connector to ignition module. Install a bridge wire between grey/red
and black wires of connector. Install a second bridge wire between white/black and
red wires of connector. With a low power LED testlight connected to 12V +ve, probe
blue/white terminal of connector. Check for blinking testlight while cranking engine.

If testlight blinks, suspect faulty ignition module. If testlight did not blink, check white/
black, grey/red and blue/white wires from ignition module to distributor for open or
shorts. If wiring okay suspect faulty hall effect crank sensor in distributor.

After testing, reinstall components and switch ignition on to continue using the
Troubleshooter.
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HO027 VT 5.0 Litre V8 Ignition Test

1.

Disconnect the 6-pin connector from the ignition module. With the testight connected
to 12V +ve, probe black/red wire of connector. Testlight should light.

If okay, go to tip 2. If not, repair earth circuit as necessary.

Switch ignition on. With testlight connected to earth, probe red wire of connector.
Testlight should light.

If okay, go to tip 3. If not, check power supply to ignition module from EFI relay.

With testlight still connected to earth and ignition on, probe brown/red wire of connector.
Testlight should light.

If okay, go to tip 4. If not, check power supply with ignition on to +ve of coil from
ignition switch through fuse 35. If power supply to the +ve and -ve of coil okay, carry
out resistance check across +ve and -ve of coil terminals. Resistance should be 0.76
ohms to 0.84 ohms. If coil resistance okay, check wiring from brown wire of ignition
module connector to -ve coil terminal connector for open or short circuit and repair as
necessary.

Refit 6-pin connector to ignition module. With testlight connected to 12V +ve, probe
tacho wire or brown/red wire of 6-pin connector. Check for blinking of testlight while
cranking engine.

If testlight blinks but ignition system has no spark, check for defective dist cap, roto or
actual coil. If testlight did not blink, got to tip 5.

Disconnect 6-pin connector to ignition module. Install a bridge wire between grey/red
and black/red wires of connector. Install a second bridge wire between white/black and
red wires of connector. With a low power LED testlight connected to 12V +ve, probe
blue/white terminal of connector. Check for blinking testlight while cranking engine.

If testlight blinks, suspect faulty ignition module. If testlight did not blink, check white/
black, grey/red and blue/white wires from ignition module to distributor for open or
shorts. If wiring okay suspect faulty hall effect crank sensor in distributor.

After testing, reinstall components and switch ignition on to continue using the
Troubleshooter.
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H028 VR Model V6 Manual Transmission
Electronic Spark Timing (EST) Check

1. Disconnect PCM connectors. Switch ignition on and check resistance of PCM connector
pin D4 (white) to ground.

If reading under 500 ohms, go to tip 2.

If reading over 500 ohms, check for open in wiring from PCM pin D4 (white) to DFI
module pin A (white) or for poor connection at DFl module and repair as necessary.
If wiring and circuit okay, suspect faulty DFI module.

2. Back probe PCM connector pin D5 (tan/black) with a testlight which is connected to
12V positive.
If testlight off, go to tip 3.
If testlight on, disconnect DFI module connector.
If testlight then goes off, suspect faulty DFI module.
If testlight stayed on with DFI module disconnected then trace and repair short in wiring
from PCM pin D5 (tan/black) to DFI module pin B (tan/black).

3.  Check resistance at PCM connector pin D4 (white) to ground while probing testlight
which is connected to 12V positive on to PCM connector pin D5 (tan/black).

Reading should change from under 500 ohms to over 5000 ohms when testlight is
placed on PCM connector pin D5 (tan/black).

If reading changes, suggest to reassemble and recheck if code returns. If code returns
then suspect PCM or connection.

If reading did not change, disconnect DFI module connector while still checking
resistance at PCM pin D4 (white) to ground.

Ifreading changesto open circuit, check for suspect short of wiring from PCM connector
pin D5 (tan/black) to ground.
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H029 VR Model V6 Automatic Transmission
Electronic Spark Timing (EST) Check

1. Disconnect PCM connectors. Switch ignition on and check resistance of PCM connector
pin D11 (white) to ground.

If reading under 500 ohms, go to tip 2.

If reading over 500 ohms, check for open in wiring from PCM pin D11 (white) to
DFI module pin A (white) or check for poor connection at DFI module and repair as
necessary.

If wiring and circuit okay, suspect faulty DFl module.

2. Back probe PCM connector pin D12 (tan/black) with a testlight which is connected to
12V positive.
If testlight off, go to tip 3.
If testlight on, disconnect DFI module connector.
If testlight then goes off, suspect faulty DFI module.
If testlight stayed on with DFI module disconnected then trace and repair short in wiring
from PCM pin D12 (tan/black) to DFI module pin B (tan/black).

3. Check resistance at PCM connector pin D11 (white) to ground while probing testlight
which is connected to 12V positive on to PCM connector pin D12 (tan/black).

Reading should change from under 500 ohms to over 5000 ohms when testlight is
placed on PCM connector pin D12 (tan/black).

If reading changes, suggest to reassemble and recheck if code returns. If code returns
then suspect PCM or connection.

If reading did not change, disconnect DFI module connector while still checking
resistance at PCM pin D11 (white) to ground.

Ifreading changesto open circuit, check for suspect short of wiring from PCM connector
pin D12 (tan/black) to ground.
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HO30 VS & VT 3.8 Litre V6 Electronic Spark Timing (EST)

1.

Disconnect DFI module connector. Check voltage reading at DFI connector A (white)
with the ignition on.

If reading is over 0.5V, go to tip 4.
Ifreading is under 0.5V, probe testlight which is connected to 12V positive to DFI module
connector pin A (white).

If testlight is off, go to tip 2.

If testlight in on, switch off ignition and disconnect PCM connectors. Switch back on
and check if testlight is still on with testlight still probing DFI connector pin A (white).
If testlight is now off, then suspect faulty PCM.

If testlight remains on, trace and repair short to earth of wiring from PCM pin D10 (white)
to DFI module connector pin A (white).

With DFI module still disconnected, probe testlight which is connected to 12V positive
to DFI connector pin B (tan/black) and switch ignition on.

If testlight is on, go to tip 3.
If testlight is off, check connection and wiring for open circuit from PCM pin D9 (tan/
black) to DFI module connector pin B (tan/black).

If wiring and connector okay, switch ignition off and reconnect DFI module connector.
Disconnect PCM connectors and switch ignition on. Check resistance of PCM harness
connector pin D10 (white) to ground while placing testlight which is connected to 12V
positive to PCM connector pin D9 (tan/black).

If reading goes from under 300 ohms to over 6000 ohms when testlight contacts ecu
connector pin D9 (tan/black) then suspect faulty PCM. If reading does not change then
suspect DFI module.

Switch off ignition and disconnect PCM connectors and DFI module connector. With
testlight connected to 12V positive, probe DFI connector pin B (tan/black).

If testlight does not come on, then suspect faulty PCM.
If testlight comes on, trace and repair short to ground of wiring from PCM pin D9 (tan/
black) to DFI module pin B (tan/black).

Switch ignition off and disconnect PCM connector. Check voltage at DFI module
connector pin A (white) with the ignition on.

If reading is under 0.5V then suspect faulty DFI module.
If reading is still over 0.5V, trace and repair short to power of wiring from PCM pin D10
(white) to DFI module connector pin A (white).
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H031 VN, VP 5.0 Litre V8 Model and
VR, VS 5.0 Litre Manual Transmission Model
Electronic Spark Timing (EST) Check

1. DisconnectPCM connectors. Switch ignition on and check resistance of PCM connector
pin D4 (white) to ground.

If reading under 500 ohms, go to tip 2.

If reading over 500 ohms, check for open in wiring from PCM pin D4 (white) to ignition
module white wire or check for poor connection at ignition module and repair as
necessary.

If wiring and circuit okay, suspect faulty ignition module.

2. Back probe PCM connector pin D5 (tan/black) with a testlight which is connected to
12V positive.
If testlight off, go to tip 3.
If testlight on, disconnect 4-pin ignition module connector.
If testlight then goes off, suspect faulty ignition module.
If testlight stayed on with ignition module disconnected then trace and repair short in
wiring from PCM pin D5 (tan/black) to ignition module tan/black wire.

3. Check resistance at PCM connector pin D4 (white) to ground while probing testlight
which is connected to 12V positive on to PCM connector pin D5 (tan/black).

Reading should change from under 500 ohms to over 5000 ohms when testlight is
placed on PCM connector pin D5 (tan/black).

If reading changes, suggest to reassemble and recheck if code returns. If code returns
then suspect PCM or connection.

If reading did not change, disconnect ignition module connectors while still checking
resistance at PCM pin D4 (white) to ground.

Ifreading changes to open circuit, check for suspect short of wiring from PCM connector
pin D5 (tan/black) to ground.
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H032 VR, VS 5.0 Litre V8 Automatic Transmission Model
Electronic Spark Timing (EST) Check

1. Disconnect PCM connectors. Switch ignition on and check resistance of PCM connector
pin D11 (white) to ground.

If reading under 500 ohms, go to tip 2.

If reading over 500 ohms, check for open in wiring from PCM pin D11 (white) to ignition
module white wire or check for poor connection at ignition module and repair as
necessary.

If wiring and circuit okay, suspect faulty ignition module.

2. Back probe PCM connector pin D12 (tan/black) with a testlight which is connected to
12V positive.
If testlight off, go to tip 3.
If testlight on, disconnect 4-pin ignition module connector.
If testlight then goes off, suspect faulty ignition module.
If testlight stayed on with ignition module disconnected then trace and repair short in
wiring from PCM pin D12 (tan/black) to ignition module tan/black wire.

3. Check resistance at PCM connector pin D11 (white) to ground while probing testlight
which is connected to 12V positive on to PCM connector pin D12 (tan/black).

Reading should change from under 500 ohms to over 5000 ohms when testlight is
placed on PCM connector pin D12 (tan/black).

If reading changes, suggest to reassemble and recheck if code returns. If code returns
then suspect PCM or connection.

If reading did not change, disconnect ignition module connector while still checking
resistance at PCM pin D11 (white) to ground.

Ifreading changes to open circuit, check for suspect short of wiring from PCM connector
pin D12 (tan/black) to ground.
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HO033 VT 5.0 Litre V8 Model
Electronic Spark Timing (EST) Check

1. Disconnect PCM connectors. Switch ignition on and check resistance of PCM connector
pin D10 (white) to ground.

If reading under 500 ohms, go to tip 2.

If reading over 500 ohms, check for open in wiring from PCM pin D10 (white) to ignition
module white wire or check for poor connection at ignition module and repair as
necessary.

If wiring and circuit okay, suspect faulty ignition module.

2. Back probe PCM connector pin D9 (tan/black) with a testlight which is connected to
12V positive.
If testlight off, go to tip 3.
If testlight on, disconnect 4-pin ignition module connector.
If testlight then goes off, suspect faulty ignition module.
If testlight stayed on with ignition module disconnected then trace and repair short in
wiring from PCM pin D9 (tan/black) to ignition module tan/black wire.

3. Check resistance at PCM connector pin D10 (white) to ground while probing testlight
which is connected to 12V positive on to PCM connector pin D9 (tan/black).

Reading should change from under 500 ohms to over 5000 ohms when testlight is
placed on PCM connector pin D9 (tan/black).

If reading changes, suggest to reassemble and recheck if code returns. If code returns
then suspect PCM or connection.

If reading did not change, disconnect ignition module connector while still checking
resistance at PCM pin D10 (white) to ground.

Ifreading changes to open circuit, check for suspect short of wiring from PCM connector
pin D9 (tan/black) to ground.
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HO034 VX, VY V6 Electronic Spark Timing (EST) Check

1.

Disconnect DFI module connector. Check voltage reading at DFI connector A (white)
with the ignition on.

If reading is over 0.5V, go to tip 4.
Ifreading is under 0.5V, probe testlight which is connected to 12V positive to DFI module
connector pin A (white).

If testlight is off, go to tip 2.

If testlight in on, switch off ignition and disconnect PCM connectors. Switch back on
and check if testlight is still on with testlight still probing DFI connector pin A (white).
If testlight is now off, then suspect faulty PCM.

If testlight remains on, trace and repair short to earth of wiring from PCM pin B3 (white)
to DFI module connector pin A (white).

With DFI module still disconnected, probe testlight which is connected to 12V positive
to DFI connector pin B (tan/black) and switch ignition on.

If testlight is on, go to tip 3.
If testlight is off, check connection and wiring for open circuit from PCM pin B4 (tan/
black) to DFI module connector pin B (tan/black).

If wiring and connector okay, switch ignition off and reconnect DFI module connector.
Disconnect PCM connectors and switch ignition on. Check resistance of PCM harness
connector pin B3 (white) to ground while placing testlight which is connected to 12V
positive to PCM connector pin B4 (tan/black).

If reading goes from under 300 ohms to over 6000 ohms when testlight contacts ecu
connector pin B4 (tan/black) then suspect faulty PCM. If reading does not change then
suspect DFI module.

Switch off ignition and disconnect PCM connectors and DFI module connector. With
testlight connected to 12V positive, probe DFI connector pin B (tan/black).

If testlight does not come on, then suspect faulty PCM.
If testlight comes on, trace and repair short to ground of wiring from PCM pin B4 (tan/
black) to DFI module pin B (tan/black).

Switch ignition off and disconnect PCM connector. Check voltage at DFI module
connector pin A (white) with the ignition on.

If reading is under 0.5V then suspect faulty DFI module.
If reading is still over 0.5V, trace and repair short to power of wiring from PCM pin B3
(white) to DFI module connector pin A (white).
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HO35 Engine Coolant Temperature Sensor (CTS)
Resistance to Temperature Values

3.8 Litre V6 Engine

VN, VP & VR Models VS, VT, VX & VY Models
(approximate) (approximate)
°C OHMS °C OHMS
110 110 110 134
100 190 100 180
90 250 90 244
70 450 70 474
40 1,200 40 1,483
30 1,800 30 2,268
20 2,500 20 3,555
0 6,000 0 9.517
-10 8,750 -10 16,320
-20 15,000 -20 28,939
5.0 Litre V8
All Models
(approximate)
°C OHMS
110 110
100 190
90 250
70 450
40 1,200
30 1,800
20 2,500
0 6,000
-10 8,750
-20 15,000
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