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2006 ENGINE Engine Electrical - Equinox & Torrent

2006 ENGINE

Engine Electrical - Equinox & Torrent

SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification
Application Metric English

gi)rXCBogllcthtlomng (A/C) Evaporator Outlet Hose to Battery 15 Nm 111b ft

Battery Box Cover Screw 2N.m 18 1b in
Battery Box Inner Bolt 15 N.m 111bft

Battery Box Outer Bolt 10 N.m 89 1b in
Battery Hold Down Bolt 15 N.m 111bft

Battery Negative Cable Terminal Bolt 17 N.m 131bft

Battery Positive Cable Terminal Bolt 17 N.m 13 1b ft

Battery Tray Bolt 25 N.m 18 1b ft

Coolant Surge Tank Bolt 6 N.m 53 1bin
Generator Battery Positive Terminal Nut 20 N.m 151b ft

Generator Bolt 50 N.m 37 b ft

Generator Bracket Bolt 50 N.m 371b 1t

Negative Battery Cable to Inner Fender Bolt 12 N.m 106 1b in
Negative Battery Cable to Transaxle Nut 45 N.m 331bfi

Remote Battery Terminal Nut 17 N.m 131bft

Starter Solenoid Positive Battery Terminal Nut 10 N.m 89 1b in
Starter Solenoid S Terminal Nut 3 N.m 271bin
Starter-to-Engine Bolt 43 N.m 321bft

Torque Converter Shield Bolt 8 N.m 71 1bin
UHFB Connector Bolt 4 N.m 351bm
gﬁfer Hood Fuse Block (UHFB) Battery Positive Terminal 15 Nm 111 fi
BATTERY USAGE
Battery Usage

Application Specification
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Cold Cranking Ampdigegéion Spékitication
Reserve Capacity Rating ILNJ 90 Minutes
Amp Hour Rating 54 AH
Replacement Battery Number 75-6YR
GENERATOR USAGE
Generator Usage
Application Specification
3.4 (LND) Early
Generator Model Valeo SG10
Rated Output 145 A
Load Test Output 69 A
3.4 (LND) Late
Generator Model Denso SC2
Rated Output 155 A
Load Test Output 75 A

SCHEMATIC AND ROUTING DIAGRAMS

STARTING AND CHARGING SCHEMATICS
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Fig. 1: Starting Schematic
Courtesy of GENERAL MOTORS CORP.
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Fic. 2: Charging and Indicators Schematic
Courtesy of GENERAL MOTORS CORP.

COMPONENT LOCATOR

ENGINE ELECTRICAL COMPONENT VIEWS
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Fic. 3: View of Top Rear Side of the Engine Harness Routing

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 3

Callout

Component Name

1

Exhaust Gas Recirculation (EGR) Valve

Throttle Actuator Control (TAC) Module

Mass Air Flow (MAF YIntake Air Temperature (IAT) Sensor

Evaporative Emissions (EVAP) Canister Purge Solenoid

Generator

C150

Heated Oxygen Sensor (HO2S) 1

Nele ol LN ERe\Y RN IR RS R

Engine Coolant Temperature (ECT) Sensor
Ignition Control Module (ICM)




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

18

Mg fiel € ddswit feRpssurar NP Ssansor

3’

P

-

Fig. 4: Starter Component Views
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 4

Callout Component Name
1 Battery Positive Terminal at Starter Solenoid
2 Fusible Link
3 Starter Solenoid
4 S Terminal
5 Starter

ENGINE ELECTRICAL CONNECTOR END VIEWS

Generator
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Connector Part Information

¢ OEM: 12186568
e Service: See Catalog
e 4-Way F Metri-Pack 150 Series (BK)

Pin Wire Color Circuit No. Function
A - - Not Used
B oG 225 Generator Turn On Signal
C-D - - Not Used

DIAGNOSTIC INFORMATION AND PROCEDURES

DIAGNOSTIC CODE INDEX

DIAGNOSTIC CODE INDEX

DTC Description
DTC B1327 Device Power 1 Circuit Low
DTC B1328

This DTC shall run only if the BCM has power, ground and the
1gnition 1s not in START mode. This DTC shall execute regardless of]

the battery voltage.

DTC P0560

The PCM detects a system voltage out of range for 2 seconds.

DTC P0621

** DESCRIPTION NOT COLLECTED *#

DIAGNOSTIC STARTING POINT - ENGINE ELECTRICAL

Begin the system diagnosis with the Diagnostic System Check - Vehicle in Vehicle DTC
Information. The Diagnostic System Check will provide the following information:

¢ The 1dentification of the control modules which command the system

e The ability of the control modules to communicate through the serial data circuit
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e The 1dentification of any stored diagnostic trouble codes (DTCs) and their status

The use of the Diagnostic System Check will identify the correct procedure for diagnosing the
system and where the procedure 1s located.

SCAN TOOL OUTPUT CONTROLS

Powertrain Control Module (PCM)

Scan Tool Additional Menu
Output Control Selection(s) Description
The instrument panel cluster (IPC) illuminates all
indicators to test for an inoperative indicator. The
battery mdicator 1is just to the left of the engine

Body, Instrument

Lamp and Gauge Panel, Special

Check

Function indicator.
SCAN TOOL DATA LIST
Body Control Module (BCM)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Ignition ON/Engine OFF
Battery 1 131 SWitch Volts 12.6 Volts
Inputs
Powertrain Control Module (PCM)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Ignition ON/Engine OFF/Clutch Depressed or Transmission in Park or Neutral
Engine Data Display,
Crank Request Signal Electrical/Theft Data Yes/No No
Generator L-Terminal Engine Data Display,
Signal Command Electrical/Theft Data On/OIT Oft
Engine Data Display,
Ignition 1 Signal Electrical/Theft Data Volts 12.6 Volts
Engine Data Display,
Starter Relay Command | Electrical/Theft Data On/OIT Oft
Invalid, Neutral,
Drive, Park, Low,
Reverse,
TR Sw. Transmission Data Intermediate Park

SCAN TOOL DATA DEFINITIONS
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Battery 1

The scan tool displays 0-20 Volts. The scan tool displays the voltage as received on the
battery positive voltage circuit of the body control module (BCM).

Crank Request Signal

The scan tool displays Yes/No. The scan tool displays Yes when the powertrain control
module (PCM) recerves a crank request.

Generator L-Terminal Signal Command

The scan tool displays On/OII. The scan tool displays Off until the engine 1s running, then
the PCM supplies then the percentage value varies depending on electrical loads

Ignition 1 Signal

The scan tool displays 0-20 Volts. The scan tool displays the voltage as received on the
Ignition 1 circuit to the PCM.

Starter Relay Command

The scan tool displays On/OLf. The scan tool displays Off until the PCM commands the
starter relay On.

TR Sw.

The scan tool displays Invalid, Neutral, Drive, Park, Low, Reverse and Intermediate. The
scan tool displays the position of the transaxle switch.

DTC B1327

Circuit Description

The body control module (BCM) has an internal voltage sensor with a dedicated circuit that
measures the battery voltage to determine 1f it 1s above 9.5 volts.

DTC Descriptor

This diagnostic procedure supports the following DTC:
DTC B1327 Device Power 1 Circuit Low

Conditions for Running the DTC

This DTC shall run only 1f the BCM has power, ground and the ignition 1s not in START
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mode. This DTC shall execute regardless of the battery voltage.
Conditions for Setting the DTC

e This DTC shall be set as current when the voltage falls below 8.5 volts for 1,200
milliseconds.

¢ When the vehicle exits START the BCM shall delay checking the voltage for 2 seconds.
Action Taken When the DTC Sets

e The BCM will not illuminate the charge indicator.
o A message shall be sent out to notify all other modules of low battery voltage.

Conditions for Clearing the MIL/DTC

In order to clear the DTC from a current status the ignition must be cycled and the voltage
shall be greater than 9.5 volts.

Test Description
The number below refers to the step number on the diagnostic table.

3: This step compares battery voltage with the voltage that the BCM calculates.

DTC B1327

Step Action Value(s) Yes No
Connector End View Reference: Inline Harness Connector End Views in Wiring
Systems or Computer/Integrating Systems Connector End Views in
Computer/Integrating Systems

Did you perform the Diagnostic Go to
System Check - Vehicle? Diagnostic

System

1 - Check -
Vehicle in

Vehicle DTC

Go to Step 2 | Information

1. Install a scan tool.

2. Turn ON the ignition, with the

engine OFF. 86V

3. With a scan tool, observe the
Battery 1 parameter in the
Engine Electrical BCM data list.
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Do s/the pentotoothadkcagmoktic Syster
Battery 1 parameter 1s greater than
the specified value?

(5o to Step 5

Go to
nostic

Gp tSStepnd

[ Y

1. Measure the voltage across the
battery terminals.

Go to Step 2

heck -
le in Vehic
le DTC

Mo

Carmanara tlho ot g oo 4o oon
COTHPATC O UATiCl 'y vOTEdEC

with the Battery 1 parameter.

Are the voltages within the specified
value?

Y

Go to Battery
Inspection/Test

Go to Step 4

Test the battery positive voltage and
ground circuits of the body control
module (BCM) for a high resistance.
Refer to Circuit Testing and Wiring
Repairs in Wiring Systems.

Did you find and correct the
condition?

Go to Step 7

Go to Step 5

Inspect for poor connections at the
harness comnector of the BCM. Refer
to Testing for Intermittent
Conditions and Poor Connections
and Connector Repairs in Wiring
Systems.

Did you find and correct the
condition?

Go to Step 7

Go to Step 6

IMPORTANT:

Perform the setup procedure for the
BCM.

Replace the BCM. Refer to Control
Module References in
Computer/Integrating Systems for
replacement, setup and
programming.Did you complete the
replacement?

1. Use the scan tool in order to
clear the DTC.

2. Operate the vehicle within the
Conditions for Running the DTC
as specified in the supporting

text.

Go to Step 7
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Does the DTC reset? | | | (|30 to Step 2 | érystem OK

DTC B1328

Circuit Description

The body control module (BCM) has an internal voltage sensor with a dedicated circuit that
checks the battery positive voltage and battery negative circuit voltage to determine if it 1s
below 17.0 volts.

DTC Descriptor

This diagnostic procedure supports the following DTC: DTC B1328 Device Power 1 Circuit
High
Conditions for Running the DTC

This DTC shall run only 1f the BCM has power, ground and the ignition is not in START
mode. This DTC shall execute regardless of the battery voltage.

Conditions for Setting the DTC

This DTC shall be set as current when the voltage raises above 17.0 volts for 1,200
milliseconds.

Action Taken When the DTC Sets

e The ECM will not illuminate the charge indicator.
¢ A message shall be sent out to notify all other modules of low battery voltage.

Conditions for Clearing the MIL/DTC

In order to clear the DTC from a current status the ignition must be cycled and the voltage
shall be less than 16.0 volts.

Test Description

The number below refers to the step number on the diagnostic table.
3: Compares battery voltage with the voltage that the BCM calculates.

DTC B1328
Step Action | Value(s) | Yes No
Connector End View Reference: Inline Harness Connector End Views in Wiring

Systems or Computer/Integrating Systems Connector End Views in
Computer/Integrating Systems
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Step

Did you perform etiomgnostic System

| Value(s

| Yes

| Go No

Conng
Systen

Comp]

vetacEn d/ shiede Reference: Inline Har

ness Conned

rtor End View

s I gy siti c

s or Computer/Intecgrating Systems C

pnnector End Views in

iter/Integrating Systems

Svystem
Check -

Go to Step 2

Yehicle 1n
Vehicle
Control
Systems

. Install a scan tool.
2. Start the engine

. Increase engine speed to above
1,500 RPM.

With a scan tool, observe the
Battery 1 parameter in the engine
electrical BCM data list.

Does the scan tool indicate the battery
voltage is less than the specified value?

160V

Go to Step 4

Go to Step 3

1. Measure the voltage across the
battery terminals.

2. Compare the battery voltage with
the Battery 1 parameter in the
engine electrical BCM data list.

Are the voltages within the specified
value?

Inspect for poor connections at the
harness connector of the body control
module (BCM). Refer to Testing for
Intermittent Conditions and Poor
Connections and Connector Repairs
in Wiring Systems.

Did you find and correct the condition?

IMPORTANT:
Perform the setup procedure for the BCM.

Replace the BCM. Refer to Control
Module References in
Computer/Integrating Systems for
replacement, setup and

1.0V

programming.Did vou complete the

Goto

Charging
Svstem Test

Go to Step 6

(o to Step 4

Go to Step 5
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Mekspemtnt voltage across the battery Ga3o dtep 6| | Goto Step

Inppeetslompaeh R PBBETHORIS i lear
harneggeppector of the body control

4 -u__-i__. tions and Poog _ -
Connection .Cannector Repairs in
ﬁs-ggeeﬁfe" :
Wiring Syslems.
Didyp fivdand gesrect the condition? G Srdtep| 69 Lr 1o Step
DTC P0O560

Circuit Description

The powertrain control module (PCM) monitors the system voltage to ensure that the voltage
stays within the proper range. Damage to components, and incorrect data imput can occur when
the voltage 1s out of range. The PCM monitors the system voltage over an extended length of
time. If the PCM detects a system voltage outside an expected range for the calibrated length
of time, DTC P0O560 will set.

DTC Descriptor

This diagnostic procedure supports the following DTC: DTC P0560 System Voltage

Conditions for Running the DTC

¢ System voltage below 11 volts.
e Engine speed above 1,500 RPM.
¢ Vehicle speed below 40 km/h (25 mph).

Conditions for Setting the DTC

The PCM detects a system voltage out of range for 2 seconds.

Action Taken When the DTC Sets

e The PCM will not illuminate the malfunction indicator lamp (MIL).

e The PCM will command the charge indicator to be illuminated on the instrument panel
cluster (IPC).

e The PCM will store conditions which were present when the DTC set as Fail Records
data only.

Conditions for Clearing the DTC

e The PCM will command the message OFF after one trip in which the diagnostic test has
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been run and passed.

e The history DTC will clear after 40 consecutive warm-up cycles have occurred without a
malfunction.

e The DTC can be cleared by using the scan tool Clear DTC Information function.

DTC P0560

Step Action Values Yes No
Schematic Reference: Engine Controls Schematics in Engine Controls - 3.41,
Connector End View Reference: Powertrain Control Module (PCM) Connector
End Views in Engine Controls - 3.4L or Power and Grounding Connector End
Views in Wiring Systems

Did you perform the Diagnostic System Go to
Check - Vehicle ? Diagnostic

System

1 - Check -

Vehicle in

Go to Step | Vehicle DTC
2 Information

1. Install a scan tool.
2. Start the engine.

3. With a scan tool, observe the
Ignition 1 Signal parameter in the

2 Engine Electrical powertrain 110V

control module (PCM) data list.

Does the scan tool indicate that the
Ignition 1 Signal parameter is greater Go to Step
than the specified range? 7 Go to Step 3
Measure the voltage at the battery and
compare it with the Ignition 1 Signal

3 parameter. 0.8V
Are the battery voltage and Ignition 1 ' Go to
Signal readings different by more than Go to Step | Charging
the value specified? 4 Svstem Test
Test the battery positive voltage circuit
of the PCM for a high resistance. Refer

4 |to Circuit Testing and Wiring Repairs -
n Wiring Systems. Go to Step
Did you find and correct the condition? 8 Go to Step 5

Test the ground circuit of the PCM for a
high resistance. Refer to Circuit
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Testingang WixingRepairs in Wiring
5 | Systemi engine. - ro to Step

Did yem-dneamdiesrertdhsaopditineter 8 Gpo to Step 6
harness connector of the PCM. Refer to

~

6 Testitrgifioaohitelmixtett ©oiditdaies ligt.
sd Poor Connections and Connector )
Repuon InSighdhpdesneies. is greater than (loadshitpp 7| Go to Step|
Pidayone find woldageracahthbatterdi tind? 8 Gp to Step 7
Replbies o BN Reintiondongal|

3 MR eferences in N 0.8V

7 | Soaiberdatierpradiags eaddgmsion 1 - Go to
reghdoredingstdplaigntioymenaihan the (o to Step Charging

milbgspesiigdéte the replacement? Go & Step 4| System Te

Lqst the hatlery, posiliya m&@%@%@ 9
the P@M Ly ;Cclffgl_stance. Refer to.

4 | Circyit Testing and Wiring Repajrs in -
ﬁWﬂ tooT T ordter toclear
Did }} and correct the condition? Go to Step 8| Go to Step|

3. Operate the vehicle within the
Conditions for Running the DTC as
specified in the supporting text.

=

4. Using the scan tool, observe the
Specific DTC Information for
DTC P0O560 until the test runs.

Does the scan tool indicate that DTC Go to Step
P0560 failed this ignition? 2 System OK

DTC P0621

DTC Descriptor
DTC P0621
Generator L- Terminal Circuit

Diagnostic Fault Information

IMPORTANT: Always perform the Diagnostic System Check - Vehicle prior to
using this diagnostic procedure.

Circuit/System Description
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The powertrain control module (PCM) uses the generator turn on signal circuit to control the
load of the generator on the engine. A high side driver in the PCM applies a voltage to the
voltage regulator. When the PCM turns ON the high side driver, the voltage regulator turns
ON the field circuit. When the PCM turns OFF the high side driver, the voltage regulator turns
OFF the field circuit.

The PCM momnitors the state of the generator turn on signal circut. With the engine running,
the PCM should detect a high generator turn on signal circuit, or when the charging system
malfunctions. If the PCM detects a low generator turn on signal circut, DTC P0O621 will set.

Conditions for Running the DTC
Key ON Test

e The ignition is in RUN position.
¢ The engine 1s not running.

RUN Test

e The engine 1s running.
¢ The engine speed 1s less than 3,00 RPM.

Conditions for Setting the DTC

e During the key ON test, the PCM detects high voltage on the generator turn on signal
circuit for at least 5 seconds.

e During the RUN test the PCM detects low voltage on the generator turn on signal circuit
for at least 15 seconds.

Action Taken When the DTC Sets

e The PCM will command the charge indicator and or warning message to be illuminated
on the instrument panel cluster (IPC) and the driver information center (DIC), if
equipped.

e The PCM will not illuminate the malfunction indicator lamp (MIL).

e The PCM will store conditions, which were present when the DTC set as Fail Records
data only.

Conditions for Clearing the DTC

e The history DTC will clear after 40 consecutive warm-up cycles have occurred without a
malfunction.

e Using the scan tool Clear DTC Information function can clear the DTC.
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Reference Information

Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing

¢ Connector Repairs

o Testing for Intermittent Conditions and Poor Connections

¢ Wiring Repairs

Scan Tool Reference

¢ Scan Tool Data List

¢ Scan Tool Data Definitions

Circuit/System Testing

1. With ignition ON, and the engine OFF.

2. Disconnect the generator harness and measure the voltage of the generator turn on signal
circuit, should read near O volts.

o If greater than O volts test the generator turn on signal circuit for a short to voltage,
or replace the PCM.

3. With ignition ON, and the engine rumning, the voltage of the generator turn on signal
circuit, should read near 5 volts.

o If no voltage 1s measured, test the generator turn on signal circuit for a short to
ground, an open or a high resistance or replace the PCM.

4. Go to Charging System Test.

Repair Instructions

IMPORTANT: Always perform the Diagnostic Repair Verification after
completing the diagnostic procedure.

Control Module References for PCM replacement, setup, and programming.

SYMPTOMS - ENGINE ELECTRICAL
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IMPORTANT: The following steps must be completed before using the
symptom tables.

e Perform Diagnostic System Check - Vehicle in Vehicle DTC Information before using
the Symptom Tables in order to verify that all of the following are true:

o There are no DTCs set.
o The control modules can communicate via the serial data link.

e Review the system descriptions and operations in order to familiarize yourself with the
system functions. Refer to one of the following system operations:

o Batterv Description and Operation

o Starting Svstem Description and Operation

o Charging System Description and Operation

Visual/Physical Inspection

e Inspect for afiermarket devices which could affect the operation of the starting and
charging systems. Refer to Checking Aftermarket Accessories in Wiring Systems.

¢ Inspect the easily accessible or visible system components for obvious damage or
conditions which could cause the symptom.

Intermittent

Faulty electrical comnections or wiring may be the cause of intermittent conditions. Refer to
Testing for Intermittent Conditions and Poor Connections in Wiring Systems.

Symptom List

Refer to a symptom diagnostic procedure from the following list in order to diagnose the
symptom:

Starter Solenoid Does Not Click

Starter Solenoid Clicks, Engine Does Not Crank
Engine Cranks Slowly

Charge Indicator Alwavs On

Charge Indicator Inoperative

o Battery Inspection/Test

o Batterv Electrical Drain/Parasitic Load Test

o Batterv Common Causes of Failure

o Starter Motor Noise Diagnosis

e Charging System Test
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¢ Generator Noise Diagnosis

BATTERY INSPECTION/TEST

Tools Required

J 42000 Battery Tester. See Special Tools.

Diagnostic Aids

IMPORTANT:  , Failure to properly understand the battery and its function
could lead to a misdiagnosis and unneeded repairs. Refer
to Battery Description and Operation andBattery Common
Causes of Failure for more information.

o If testing an AGM battery with the J 42000 , add 100 to the
CCA rating of the battery and enter that amount into the
tester when prompted for the CCA rating. See Special
Tools. For instance, if the AGM batteries CCA rating is 500
amps, enter 600 into the J 42000 . See Special Tools.
Perform this modification only if the J 42000 does not ask
if you are testing an AGM battery. See Special Tools. If
these instructions are not followed when testing an AGM
battery, an invalid test result and invalid test code will be
obtained on the J 42000 . See Special Tools.

o The battery test using the J 42000 requires correct
connections to the battery terminals. See Special Tools. A
failure to obtain the correct connections during the test
may result in a failed test on a good battery.

Follow these instructions in order to avoid an incorrect diagnosis because of connections:

o If testing the vehicle with the battery cables still connected, wiggle the J 42000 clips on
the terminal bolt. See Special Tools. This may cut through any coating or through any
oxidation that may be present on the bolt.

Even new bolts contain a protective coating that may insulate or cause a resistance in the
test circuit.

e If correct connections to the battery terminal bolts in the vehicle are in doubt, perform
the following steps:

1. Disconnect the negative battery cable.
2. Disconnect the positive battery cable.
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3.
4.

Install the test adapters on the terminals.
Follow the instructions for an Out-of-Vehicle test.

e If the tester displays a REPLACE BATTERY or BAD CELL-REPLACE result for a
battery tested 1n the vehicle with the battery cables connected, perform the following

steps:
1.

Disconnect the negative battery cable.

2. Disconnect the positive battery cable.

3. Install the tester adapters.

4.

5. Replace the battery only if the Out-of-Vehicle test shows a REPLACE BATTERY

Follow the instructions for an Out-of-Vehicle test.

or BAD CELL-REPLACE result. This prevents battery replacements that are due
only to faulty battery cable connections.

e Use the correct terminal adapters.

Do not use any common bolts or a combination of bolts, nuts, and or washers as adapters
when testing the battery.

Use the test adapters that are provided with the J 42000 or P/N 12303040 terminal
adapters. See Special Tools. If the adapters that are provided with the J 42000 require
replacement, use P/N 12303040. See Special Tools. Any other adapter may not contact
the correct areas of the battery terminal, causing a resistance that may result in an invalid

battery test result.

Battery Inspection/Test

Step Action Values Yes No

CAUTION:
Refer toBattery Disconnect Caution in Cautions and Notices.

IMPORTANT:

Always write the test code displayed by the tester on the repair order for any warranty
purposes. The number is a unique code that describes the test data for a particular
battery at a particular time. The test code may occasionally repeat when you retest the
same battery. More often, each test will result in a different code. If the battery is replaced
due to failing the test, only an Out-of-Vehicle test code is valid for warranty purposes.

Inspect the battery for a cracked,
broken, or damaged case, which may
be indicated by battery acid leakage. Go to Step |Go to Step
I's the battery OK? 2 15

Compare the cold cranking amperage
(CCA), and reserve capacity (RC)
and/or amp hour (AH) rating of the
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Step

battery to the orfeutidbattery or

| Values
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No
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data for a par
rou retest the
y is replaced ¢
urposes.

Go to Step
warrahfy

icular battery|
same battery.
ue to failing

at

3
1

Inspestdbkbindenitiolighirfieked.
brokepreggigamaged case, which may
be indicated by battery acid leakage.
DBdbe thatteegaOic?connector rotate?

s Gt tSpe
42

&
515

1o Bt&tie

Use a torque wrench in order to

verify the torque to loosen the

negative battery terminal bolt.

Is the torque above the specified

value?

Attempt to rotate the positive battery

cable connector clockwise with light

finger pressure.

Does the positive connector rotate?
IMPORTANT:

Ensure that all of the electrical loads are
turned OFF.

1. Install the J 42000 Battery

Tester. See Special Tools.

Follow the directions supplied
with the tester for an In-Vehicle
test.

Follow any directions displayed
on the tester.

If the tester calls for charging
the battery, refer to Battery

Charging.

Did the tester pass the battery?

Use a torque wrench in order to
verify the torque to loosen the

10 N.m
(88 1b in)

10N.m
(88 1b in)

positive battery terminal bolt.

Go to Step
9

Go to Step
7

Go to Step
14

(o to Step
8

(o to Step
6

Go to Step
8
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Uaheptoegihe dodde thalsper dheperage

Fam

10 to Skepld

0 to Stepls

10

Va]rIJ"ag'II“l]'rl‘n OFLF the igni‘ri(m

b Risenpiod tharembivehatay

%@é‘ry cable connector clockwise

2. Bishdiglkechitigep psitssarbattery
cable.

Dqes the negative comnesioprofale’

Go to Ste
4

Go to Ste
5

o o

Use afQedyp mensaisr O tdeminaisrity
the togagqie inawnHNgEaHYS in
battemigranpl &shhectors,

Is }Iheﬁ%%eaﬁovg tﬂe Egemﬂed c\é%lfée

-2

10 N.m (88

Ib in)

Go to Ste
9

Go to Ste
8

At fo.xelals ths Resiavs Beilesy
cable conmestonEloginastopihdisht
finger, prggyre.

Dages the.positiye copnector rotate? .

Go to Ste
7

Go to Ste
6

O I CHOCT O tNC 0attCr y teritiars
IMPORTANT: -

or the cable rm%s are
Ensure that all (if tae elect H:al loads are
turne sively damaged or

corroded, replace as needed.

1. Install the 000 Batter
ity g e e s
b Pissonngst hrperiivapatieny

the tester for an In-Vehicle
2. lsspect for the following

3. PORBUCRS B EERR AR Rt
on thd fssgsble bolt 1s too long
4. 1f the PEStEFUMEEE 5B the
batteriheefas loBighapaterial
Chaniigisgnt inside the nut in the
battery terminal

Did the tgsonpasethe bettertéry

Fam

7o to Step

11

14

Go to Step

Go to Ste

terminal face or cable
connector ring

Did you complete the repair?
1. Discomnect the positive battery
cable.

2. Inspect for the following
conditions and repair as needed:

e The cable bolt is too long
or deformed at the end

Go to Step 10
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10

Disgoprerd thediegst Yghatisry
1. nect theepephinsedeatherymudadrl ¢he

battery terminal
CableDamage to the battery

he le%érﬁﬁ?ﬁa?fi@é%%%g
3. h batteowriechomelsgind the metal

contact rings in both cable
Did vaneetsiplete the repair?

IMPOREANThIe connectors 1n order to
Ensurg thitRetthbatieryehles Frovide

?&255?%%? :eﬂa??é?gﬁmmﬁé e
1. fH%i[%ﬁl?ﬁ’er Shesihle Qo8 sPecial

the c%?e—rmgs are excessively damaged

)

ro to Step
- 11 -

Go to Step
11 -

11

12

I‘QHOW Ule cCl101nSs Su lle(l
T e e Rty

tle test.

3. 1omsst ol e detors AR laye
S8 gflt%lélﬁ‘il repair as nee(if él

4. If the;[ CIa(?cll g)% &%F%&%l g9

]

the ba erof,n%% SN

Chargligse is forelgn material

present inside the nut in the

Did the testatisaystdabnedery?

1. Pre$s BResenip Hrbatishtne J
42000° TR RCEATTSOIS

2. For “%%rnerllg%}(%)r rlrgses write the

Did yOiRaYflsedaer g repalr

Go to Step |Go to Step
12 15

Go to Step 10

13

OIUCT .

Did you complete this action?

1. Comnect the positive battery
cable to the batteries positive
terminal.

NOTE:

Refer toFastener Notice in
Cautions and Notices.

2. Tighten the positive batterv

Go to Step 13

17 N.m
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cable Paolt doribet ghecpbedivelue. | (13 1b 1)
3. Cdnnesitihe begrdryechbitery
cable hostlee bittetheried kviveng

termimaing conditions and repair

4. Tighten the negative battery Go to Step
repalggﬁ]geﬁgﬁdrn the specified value 11 -
IMPORTANT:

Enstretbabhotivbatterycebles are

a@;ted and proper adapters are Battery OK _
installed in the battery terminals.

1. Press the CODE button on the J
. 12000 tteed $peoinl IewPpecial

1
2. Heolsarranty purposes, write the
14 2 distlswetheddeeoridhe sgppiied
11 e¥idarthe tester for an Out-of-

~ Vehicle test.
R I L) L S R T
Replagg the hajisry. Refer to Battery
15" |Repl ent er cglls for charging the
Did ypu pﬂq@pjgig eﬁeﬁﬁ(ﬁrﬁenﬁ Battery OK -

M T

(=

pattery OK

BATTERY CHARGING

Tools Required

J 42000 Battery Tester. See Special Tools.

e For best results, use an automatic taper-rate battery charger with a voltage capability of
16 volts.

e The charging area should be well ventilated.

¢ Do not charge a battery that appears to be frozen; allow the battery to warm to room
temperature and test it using the J 42000 before charging. See Special Tools.

Battery State of Charge

IMPORTANT: Using voltage to determine the batteries state of charge (SOC)
is only accurate after the battery has been at rest for 24 hours.
This is enough time for the acid in each cell to equalize. If the
battery has been charged or discharged in the past 24 hours,
the battery SOC will only be an estimate.

The maintenance free batteries SOC 1s estimated by reading the voltage of the battery across
the battery terminals. Because the voltage 1s affected by current flow into or out of the battery,
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the engine must be stopped and all electrical loads turned OFF, including parasitic loads, when
checking the voltage. The voltage can also be affected if the battery has just been charged or
discharged, so it 1s important to consider what has happened to the battery in the time just
before testing. Use the following procedure to determine the batteries SOC:

1. Be sure all electrical loads are turned OFF.
2. Determine whether the battery has been used in a vehicle or charged within the past 12
hours.
e If the answer 1s no, the terminal voltage will be stabilized and no action 1s necessary
before reading the voltage. Skip to Step 3.
e If the answer 1s yes, terminal voltage will not be stabilized and you should wait 12
hours since the last time the battery was used.
3. Estimate the battery temperature by determining the average temperature to which the
battery has been exposed for the past 12 hours.

IMPORTANT: The table is accurate to 10 percent only after the battery
has been at rest for 12 hours.

4. Measure the battery voltage at the battery terminals. Refer to the following table to
determine the SOC according to the estimated battery temperature:

Battery Charging
Battery Voltage % Charge at 0°C (32°F) | % Charge at 25°C (75°F)
1275V 100% 100%
127V 100% 90%
126V 90% 75%
1245V 75% 65%
122V 65% 45%
120V 40% 20%

Use the SOC information as follows:

e A battery with a SOC that 15 below 65 percent must always be recharged before
returning 1t to service or continuing storage.

e A battery with a SOC that 1s 65 percent or greater 1s generally considered to be charged
enough 1n order to be returned to normal service or in order to continue storage.
However, if the battery 1s being used in slow traftic or with short drive times, or if the
temperature 1s very hot or very cold, the battery should be fully charged, to at least 950
percent, before returning it to service or continuing storage.

Charging Time Required
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The time required to charge a battery will vary depending upon the following factors:

e The battery charger capacity-The higher the chargers amperage, the less time 1t will take
to charge the battery.

e The SOC of the battery-A completely discharged battery requires more than twice as
much charging time as a half charged battery. In a discharged battery with a voltage
below 11 volts, the battery has a very high internal resistance and may only accept a very
low current at first. Later, as the charging current causes the acid content to increase in
the electrolyte, the charging current will increase. Extremely discharged batteries may
not activate the reversed voltage protection in some chargers. Refer to the manufacturers
mstructions for operating this circutry.

e The temperature of the battery-The colder the battery is, the more time it takes to
recharge the battery. The charging current accepted by a cold battery 1s very low at first.
As the battery warms, the charging current will increase.

Charging Procedure

NOTE: Turn OFF the ignition when connecting or disconnecting the
battery cables, the battery charger or the jumper cables. Failure
to do so may damage the PCM or other electronic components.

NOTE: Refer to Fastener Notice in Cautions and Notices.

When charging side-terminal batteries with the battery cables connected, connect the charger
to the positive cable bolt and to a ground located away from the battery. When charging side-
terminal batteries with the battery cables disconnected, install the battery side terminal
adapters and connect the charger to the adapters.

Tighten: Tighten the battery side terminal adapters to 15 N.m (11 1b f1).
Use the following procedure to charge the battery:

1. Turn OFF the charger.
2. Ensure that all of the battery terminal connections are clean and tight.

3. Connect the charger positive lead to the battery positive terminal on the battery or fuse
block underhood.

NOTE: Do not connect the negative charger lead to the housings of
other vehicle electrical accessories or equipment. The
action of the battery charger may damage such equipment.

4. Connect the negative charger lead to a solid engine ground or to a ground stud 1n the
enoine combartment that 15 connected directlv to the battery neeative terminal but awav
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from the battery. If the negative battery cable 1s disconnected and a terminal adapter is
being used, connect directly to the adapter.

5. Turn ON the charger and set to the highest setting for normal charging.
6. Inspect the battery every half hour after starting the battery charger.

e Charge the battery until the taper-rate charger indicates that the battery 1s fully
charged.

e Estimate the battery temperature by feeling the side of the battery. If it feels hot to
the touch or its temperature 1s over 45°C (125°F), discontinue charging and allow
the battery to cool before resuming charging.

7. After charging, test the battery. Refer to Battery Inspection/Test.

BATTERY ELECTRICAL DRAIN/PARASITIC LOAD TEST

Tools Required

J 38758 Parasitic Draw Test Switch. See Special Tools.

Diagnostic Aids

¢ Be sure to rule out any possible obvious influences, such as customer error or aftermarket
equipment.

e Customer driving habits, such as regular short trips. This does not allow enough time to
properly charge the battery. Refer to Battery Description and Operation.

e Verify that the battery and charging system are in proper working order. Refer to
Battery Charging and Charging Svstem Test.

e A battery discharging for no apparent reason while the vehicle 1s parked can be caused
by an intermittent draw, such as a module waking up, or a continuous draw, such as a
dome light or stuck relay.

e Some systems and modules such as OnStar®, and regulated voltage control (RVC), if
equipped, are designed to wake-up, perform a task, and go back asleep at regular
intervals. Refer to Control Module References in Computer/Integrating Systems for
the system or modules description and operation.

e Some systems and modules such as theft, or remote keyless entry (RKE) will wake up
due to an outside mput. Refer to Contrel Module References in Computer/Integrating
Systems for the system or modules description and operation.

e The graph below indicates roughly how many days a 690 CCA battery with at 110 min.
RC (60.5 AH) starting at 80 percent state of charge will last with a constant current draw
until 1t reaches 50 percent state of charge. Differences in battery temperature and ratings
will affect the results:

Battery Electrical Drain/Parasitic Load Test
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Current Drain Days
25 mA 30.5
50 mA 16.5
75 mA 11
100 mA 8.25
250 mA 3.3
500 mA 1.65
750 mA |
1A 0.8
2A 0.4

CAUTION: Refer to Battery Disconnect Caution in Cautions and
Notices.

NOTE: Do not turn the parasitic draw test switch to the OFF position

with the engine running. Damage will occur to the vehicle's
electrical system.

NOTE: The test switch must be in the ON position when removing the

fuses in order to maintain continuity in the electrical system.
This avoids damaging the digital multimeter due to accidental
overloading, such as a door being opened to change a fuse.

IMPORTANT: The switch knob on the J 38758 is marked ON and OFF. See

A o e

Special Tools. When the switch knob is in the ON position, the
circuit is closed and electrical current will pass through the
switch. When the switch knob is in the OFF position, the circuit
is open and electrical current will not pass through the switch.

Disconnect the battery negative cable from the battery negative terminal.

Install the male end of the J 38758 to the battery ground terminal. See Special Tools.
Turn the J 38758 knob to the OFF position. See Special Tools.

Install the battery negative cable to the female end of the J 38758 . Sce Special Tools.
Turn the J 38758 knob to the ON position. See Special Tools.

Road test the vehicle and activate ALL of the accessories, including the radio and air
conditioning. This may take up to 30 minutes.

IMPORTANT: Leaving the key in the ignition on some vehicles may
cause a parasitic drain that is above the recommended
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

amount. Refer to Body Control System Description and
Operation in Computer/Integrating Systems.

Park the vehicle. Turn the ignition switch to the OFF position and remove the ignition
switch key.

Connect a 10A fused jumper wire to the test switch tool terminals.

Turn the J 38758 knob to the OFF position. See Special Tools. The current now flows
through the jumper wire.

Wait 1 minute. If the fuse blows, install an inductive ammeter and go to step 20.

Remove the fused jumper wire.
Set a digital multimeter to the 10A scale.
Connect the digital multimeter to the test switch tool terminals.

Turn the J 38758 knob to the OFF position. See Special Tools. The current flows now
through the digital multimeter.
Wait 1 minute. Check and record the current reading.

1. When there is a current reading on 2A or less, turn the J 38758 knob to the ON

position. See Special Tools. The electrical current will now pass through the
switch.

2. Then switch the digital multimeter down to the 2A scale for a more accurate
reading when the J 38758 knob 1s turned OFF. See Special Tools.

Turn the J 38758 knob to the OFF position. See Special Tools. Wait 15 minutes for
most vehicles.

Check and record the current reading.
Note the battery Reserve Capacity (Amp Hour rating). Refer to Battery Usage.

1. Divide the reserve capacity by 4 (Amp hour rating by 2.4).

2. Compare this to the multimeter milliamp reading taken in the previous step. The
parasitic current drain should not exceed this number. Example: If a battery has a
reserve capacity of 100 minutes, (60 A/H) the current drain should not exceed 25
mA.

If excessive current drain 1s not found at this time and there are no other apparent causes,
complete the following:
1. Using the MIN/MAX function of the digital multimeter, monitor the parasitic drain

overnight or during the day. This will determine 1f something has been activated
during that time frame.

NOTE: The test switch must be in the ON position when
removing the fuses in order to maintain continuity in the
electrical system. This avoids damaging the digital




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

multimeter due to accidental overloading, such as a
door being opened to change a fuse.

IMPORTANT: Removing fuses, relays, and connectors to determine
the failure area may wake up modules. You must wait
for these modules to go to sleep or use the sleep
function on the scan tool.

2. When the vehicle has an unacceptable amount of parasitic current drain, remove
each fuse one at a time until the current drain falls to an acceptable level. This will
indicate which circuit 1s causing the drain. Refer to Power Distribution
Schematics in Wiring Systems to diagnose exactly which part of the suspect circuit
1s causing the parasitic drain. In some cases a non-fused circuit or component, such
as a relay, 1s the cause of excessive parasitic current drain. If it has been determined
that the OnStar system is the source of parasitic load.

3. Repeat the parasitic current drain test procedure after any repair has been
completed to make sure that the parasitic current drain 1s at an acceptable level.

4. When the cause of the excessive current drain has been located and repaired,
remove the J 38758 . See Special Tools.

20. Comnect the battery negative cable to the battery negative terminal.

BATTERY COMMON CAUSES OF FAILURE

A battery 1s not designed to last forever. With proper care, however, the battery will provide
years of good service. If the battery tests good but still fails to perform well, the following are
some of the more common causes:

¢ A vehicle accessory was left on overnight.

e The driving speeds have been slow with frequent stops, stop-and-go driving, with many
electrical accessories in use, particularly air conditioning, headlights, wipers, heated rear
window, cellular telephone, etc.

e The clectrical load has exceeded the generator output, particularly with the addition of
altermarket equipment.

e Exasting conditions in the charging system, including the following possibilities:
o A slipping belt
o A bad generator

¢ The battery has not been properly maintained, including a loose battery hold down or
missing battery insulator 1f used.

e There are mechanical conditions in the electrical system, such as a short or a pinched

wire, attributing to power failure. Refer to General Electrical Diagnosis Procedures
1n Wirineg Svstems.
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Electrolyte Freezing

The freezing point of electrolyte depends on its specific gravity. A fully charged battery will
not freeze until the ambient temperature gets below -54°C (-65°F). However, a battery with a
low state of charge may freeze at temperatures as high as -7°C (20°F). Since [reezing may ruin
a battery, the battery should be protected against freezing by keeping it properly charged
above 80 percent state of charge, the freezing point of the battery will be somewhere below -
32°C (-25°F).

Battery Protection During Vehicle Storage

Certain devices on the vehicle maintain a small continuous current drain, parasitic load, on the
battery. A battery that 1s not used for an extended period of time will discharge. Eventually
permanent damage will result. Discharged batteries will also freeze in cold weather. Refer to
Battery Inspection/Test.

In order to maintain the battery state of charge while storing the vehicle for more than 30 days:

CAUTION: Refer to Battery Disconnect Caution in Cautions and
Notices.

Disconnect the battery ground cable to protect the battery from discharge by parasitic current
drains.

When the battery cannot be disconnected:

1. Maintain a high state of charge.
2. Establish a regular schedule for recharging the battery every 20-45 days.

A battery that has remained in a discharged state for a long period of time 1s difficult to
recharge or may be permanently damaged.

JUMP STARTING IN CASE OF EMERGENCY

CAUTION: Batteries produce explosive gases. Batteries contain
corrosive acid. Batteries supply levels of electrical current
high enough to cause burns. Therefore, in order to reduce
the risk of personal injury while working near a battery,
observe the following guidelines:

o Always shield your eyes.
« Avoid leaning over the battery whenever possible.
o Do not expose the battery to open flames or sparks.
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+ Do not allow battery acid to contact the eyes or the
skin.

o Flush any contacted areas with water immediately
and thoroughly.

o Get medical help.

NOTE: This vehicle has a 12 volt, negative ground electrical system.
Make sure the vehicle or equipment being used to jump start the
engine is also 12 volt, negative ground. Use of any other type of
system will damage the vehicle's electrical components.

1. Position the vehicle with the booster battery so that the jumper cables will reach.
e Do not let the 2 vehicles touch.
e Make sure that the jumper cables do not have loose ends, or missing insulation.

2. Place an automatic transmission in PARK. If equipped with a manual transmission, place
in NEUTRAL and block the wheels.

3. Turn OFF all electrical loads on both vehicles that are not needed.
4. Turn OFF the 1gnition on both vehicles.
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Fig. 5: Identifying Proper Jumper Cable Connection
Courtesy of GENERAL MOTORS CORP.

5. Connect the red positive (+) cable to the battery positive (+) terminal (2) of the vehicle
with the discharged battery.

Use a remote positive (+) terminal 1f the vehicle has one.

6. Connect the red positive (+) cable to the positive (+) terminal (1) of the booster battery.
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10.
11.

12.

13.

14.

Use a remote positive (+) terminal if the vehicle has one.

Connect the black negative (-) cable to the negative (-) terminal (3) of the booster
battery.

CAUTION: Do not connect a jumper cable directly to the negative
terminal of a discharged battery to prevent sparking
and possible explosion of battery gases.

The final connection 1s made to a heavy, unpainted metal engine part (4) of the vehicle
with the discharged battery.

This final attachment must be at least 46 cm (18 in) away from the dead battery.

Start the engine of the vehicle that 1s providing the boost.

NOTE: Never operate the starter motor more than 15 seconds at a
time without pausing in order to allow it to cool for at least 2
minutes. Overheating will damage the starter motor.

Crank the engine of the vehicle with the discharged battery.

The black negative (-) cable must be first disconnected from the vehicle that was boosted
(4).

Disconnect the black negative (-) cable from the negative (-) terminal (3) of the booster
battery.

NOTE: Do not let the cable end touch any metal. Damage to the
battery and other components may result.

Disconnect the red positive (+) cable from the positive (+) terminal (1) of the booster
battery.

Discomnect the red positive (+) cable from the remote positive (+) terminal (2) of the
vehicle with the discharged battery.

CHARGING SYSTEM TEST

Charging System Test

Step Action Value(s) Yes No

Did you perform the Diagnostic
System Check - Vehicle? Go to

- Diagnostic
Svstem Check
- Vehicle in
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With ignition OFF, mstall the
Midtronics Digital Battery
Analyzer and verify the
condition of the battery.

Is the battery sufficiently
charged for testing?

1. Disconnect the Midtronics
Digital Battery Analyzer.

2. Connect the Sun Vat 40
tester or equivalent to the
battery.

3. Turn the 1gnition to the
OFF/LLOCK position.

4. Observe and record the
battery voltage reading at
the battery terminals on the
Sun Vat 40 tester.

5. Start the engine and
observe the system voltage
reading on the tester.

Does the voltage increase from
the first specified (engine OFF)
to the second (engine ON)
specified range?

1. Turn on the following
ACCEeSsSories:

e Headlights - Hi
beams

e A/C on Max

e Blower Fan - On high

e Rear window
defogger
e Heated seats (If
equipped)
2. Maintain engine speed at
2500 RPM.

13.9 -
155V

'Go to
Step 2

Go to
Step 3

Go to
Step 4

Vehicle DTC
Information

Go to Battery
Inspection/Test

Go to Step 6
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Step

Is voltage stillawtibm the

Value($)

Go Yes |

No

REYdpEtieeth the Diagnostic
Syistery frhesiy AFhielessories.
2. Turn OFF the 1gnition.

3. Connect a carbon pile
tester to the vehicle.

Step 5 |G

Go to
Step 2

b0 Béep 6

Diagnostic

Svystem Chec

k

- Vehicle in
Vehicle DTC

Information

Wlth mstall the
Mldtr%cs%&qg;l Batten -

Analygg{p ,1,‘5‘/&5 ,g,%qgtf 101
OfthelbdﬁiﬁtWe probe encircles the
I's the gsnesetor@ipidivitecharged

for testing‘?

—

|

Go to
Step 3

Go to Battery
Inspection/Te

W
v
-

?S%r(l)eCt aI% % %S TONICS
gg{?ﬁ c i L.

ClICUl

2. g%q@i;g{:@lthe Su:n Vat 40
5 %etst L eglélvalent to the
ery

g. Zcre e en; 1%1% rsll%ee(ill
w os1tion.
Z 6 just the c rb01'1r1%1 1[%215

Y Teeo

?)%iee%fago??a € reacﬁng at
une{‘} jt ﬁg)e]{lnl 1mats on the

tester.
I's Phe Sait ko engigfdeabser Vs
than dhegislen Hed tagrireaing
value @8 thedeted in Generator

Usage ?
oes the voltage increase from tl

first S£E£§]ff9& Eé}géﬂ?eQﬁFF) to th
sedondisenainReOlNg geoetfiter

rangeharness connector.

197

10§

Engine
Off = B+
Engine
On=139
-155V

Go to
Step 4

System OK.

Go to Step 6

(Go to
Step 8

3. Turn the ignition to the ON
position.

4. Using a DMM, measure the
voltage on the L terminal
circuit.

I's the voltage greater than the
specified value?

1. Turn the engine OFF.

0OV

Go to
Step 9

Go to Step 7
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2. Start heranguihetd bbwckg
thy voltegssopithe [
termiggliiohts - Hi beams

Is tﬁe@ g%t the
speciffed $HIu gh

high Turn the engine OFL.
caps (Thgsparprddenerator B+

5V
13.9 -

155V

Go to
Step 15

Go to
Step 3

Go to Step 10

Go to Step 6

10

11

1. qeRroerimaldeBsries
%enerﬁgai:fﬁ{ a %Ren or

remstance tler to
3. @wmtfe%iih&%ﬁ&ie testef
W%M@urs n Wiring

SR;Istems.
IMPORTANT:

Did ywﬁ%@ﬁﬁﬂ‘wﬁf%{‘ﬁﬁ for

di current, be sure
condififiietive probe encircles the

Test tigenetonowtbuisvirg for a
short to voltage. Refer to
CitcdivTageing iandWivéng
Repaiigiietarifpbs fadhesoutpy
Did youduiioiiie gneiaiag.
cofidifitn? the engine.

Tost theckelmumalelEpeideb
open orsheRt poyground. Refer
to-Lireuit Tostingand Wiring
Repajes i Mg IS btain
Did v I AR iRt Sutput.
condition?

Inspecsdernos supigciiontat
thaigenargiad. tB ¢her lend ¢skinglue
farfudeiivlitteGehamdations
ihddobr Connections and

—

Go to
Step 15

Go to
Step 15

Go to
Step 15

Syste

Go to Step 11

Go to Step 12

Go to Step 12

m OK

Go t
Step

angﬁcto r]Regalrs %ﬁlﬁmng

Systems.

Diet vHUSERRANGGS srasuenator

cond ipess connector.
Indpediat Pedguisinrindhs N

the harness connector of the
powertrain control module
(PCM). Refer to Testing for

Goto

Step 15

Go to Step 14




2006 Pontiac Torrent

2006 ENGINE Engine Electrical - Equinox & Torrent

¢

Interpnistient. Conditions and

PopriGonngationyansbasure the
Conngclio b RepAiES 1Y
Systegigcuit.

Did you find and correct the
Eotlbtiithge greater than the

IMroRTANTIUC?

0OV

70 @oStep
Step 9

15

Go to Step

Go
to

Step
13

|

18

The repiacempentfgiMereyptoe

programmed.
2. Start the engine and check

Replde tRlpes prRbgt o
Contf%“lnN’Pé‘%lule References in

Pute /Integratl Systems
%811 Epld A, %ﬁﬁemﬁe(

XQ %@nmm1ng Did vou Pn‘mplp‘rp

p=—=

SV

Go to
catep 1

|# ]

(o to Step 10

14

15

thd replacethentfigine OFF.
Replaugphe @dnrepeiaraiald3-+o
Genesatput Replacdmeric

Did ygeneompiefiertha open or
repladggientdistance. Refer to
Operdtdttritehesiéng ondcyMiring
verityRkpaépain Wiring Systems

Did you correct the condition?

CHARGE INDICATOR ALWAYS ON

Charge Indicator Always On

Step 15

Go to
step 15

System
OK

(ro to Step 2

Step |

Action

| Value(s) |
Connector End View Reference: Engine Electrical Connector End Views. Engine

Yes

No

Controls Component Views in Engine Controls - 3.4L or Powertrain Control

Module (PCM) Connector End Views in Engine Controls - 3.4L.

Did you perform the Diagnostic System

Check - Vehicle?

Go to Step

Go to

Diagnostic

System

Check -
Vehicle in
Vehicle DTC

2 Information

1. Start the engine.
2. Turn OFF all accessories.

Does the battery charge indicator

Go to Testing

for

Intermittent

Conditions |
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Step

remain 1lluminatedAttion

| Value(s

| Yes

and Pdr

Conngd

rctor End View Reference: Engine Ele

ctrical Coni

neetor,

| Connections

Install a scan tool.
Start the engine.
Turn OFF all accessories.

i SO

Increase engine speed to 1,500
RPM.

With a scan tool, observe the
Battery 1 parameter in the body
control module (BCM) data list,
powertrain control module (PCM)
data list, and the instrument panel
cluster (IPC) data list.

6. Compare the voltages.

Are all of the voltages within the
specified range?

Are the voltages displayed within the
specified range?

Test the battery positive voltage and
ground circuits of the affected module
for a high resistance or open. Refer to
Circuit Testing and Wiring Repairs
in Wiring Systems.

Did you find and correct the condition?
Inspect for poor connections at the
harness connector of the affected
module. Refer to Connector Repairs
1 Wiring Systems.

Did you find and correct the condition?

09-1.1V

11.0-16.0
\Y

3

Go to Step
4

Go to Step
5

Go to Step
8

Go to Step
8

Systems

(Go to Step 5
Go to

Charging
System Test

Go to Step 6

Go to Step 7

Replace the affected module. Refer to
Control Module References in
Computer/Integrating Systems.

Did you complete the replacement?

Go to Step
8

Operate the system in order to verify the
repair.

Did you correct the condition?

System OK

Go to Step 2
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CHARGE INDICATOR INOPERATIVE

Charge Indicator Inoperative

Step |

Action

Yes

No

Connector End View Reference: Engine Electrical Connector End Views. Engine

Controls Component Views in Engine Controls - 3.4L, or Powertrain Control

Module (PCM) Connector End Views in Engine Controls - 3.4L.

Did you perform the Diagnostic System Go to
Check - Vehicle? Diagnostic
1 System Check -
Vehicle in
Vehicle DTC
Go to Step 2 Information
Turn ON the 1gnition, with the engine OFF. | Go to Testing
Does the battery charge indicator illuminate?|for Intermittent
Conditions and
2
Poor
Connections in
Wiring Systems | Go to Step 3
1. Install a scan tool.
2. With a scan tool, while observing the
charge indicator, command the lamp
3 and gages On and Off.
Does the charge indicator turn On and Off
with each command? Go to Step 4 Go to Step 7
Test the generator turn on signal circut for a
short to ground or open. Refer to Circuit
4 | Testing and Wiring Repairs in Wiring
Systems.
Did you find and correct the condition? Go to Step 8 Go to Step 5
Inspect for poor connections at the harness
connector of the powertrain control module
5 [(PCM). Refer to Connector Repairs in
Wiring Systems.
Did you find and correct the condition? Go to Step 8 Go to Step 6
Replace the PCM. Refer to Control
Module References in
6 |Computer/Integrating Systems for
replacement, setup and programming.
Did you complete the replacement? Go to Step 8 -
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Step |Replace the 1nstrum¢n:ttmnel cluster (IPC). | Yes No

Conne¢ROERRECY (1535 Thesc @ étrical Connector End Views, Engine
CJntr@@Bﬁ%&i‘éWﬁﬁﬂEﬁgﬁ@COmrols 3.41., or Powertrain Control Modu
(PCMFObitissent: B VRGBIRZFMBIMEE ontrols 1 3.4L

Pid Y8u 5%?}8%%%%?%@%@8}?%&mm Ched | V0 10 Step 8 Go to

Op@ﬁ@éhe system 1n order to verify the Diagnostic
Ef repair. N System Check

Did you correct the condition? System OK 0 Wephehe2n

GENERATOR NOISE DIAGNOSIS

Diagnostic Aids

Noise from a generator may be due to electrical or mechanical noise. Electrical noise or
magnetic whine usually varies with the electrical load placed on the generator and 1s a normal
operating characteristic of all generators. When diagnosing a noisy generator, it is important to
remember that loose or misaligned components around the generator may transmit the noise
into the passenger compartment and that replacing the generator may not solve the problem.

Generator Noise Diagnosis
Step Action Yes No
Go to

Diagnostic

1 Did you perform the Diagnostic System System Check -
Check - Vehicle? Vehicle in
Vehicle DTC
Go to Step 2 Information

Test the generator for proper operation using
) the Generator Tester. Refer to Charging

System Test.
I's the generator operating properly? GotoStep 3 | Goto Step 12

1. Start the engine. Verify that the noise
can be heard.

2. Turn OFF the engine.

3. Disconnect the harness connector from
3 the generator.

4. Start the engine.
5. Listen for the noise.

Has the no1se stopped? GotoStep12 | Go to Step 4
1. Turn OFF the engine.
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Step

2. Remove the dri%t®R_Refer to Drive

| Yes

Belt Replacement in Engine
Mechanical - 3.41..

3. Spin the generator pulley by hand.

Does the generator shaft spin smoothly and
without any roughness or grinding noise?

Inspect the generator for a loose pulley

Go to Step 5

Go to Step 12

5 |and/or pulley nut.
Is the generator pulley or pulley nut loose? GotoStep12 | Go to Step 6
1. Loosen all of the generator mounting
bolts.
2. Tighten the generator mounting bolts to
specifications and in the proper
sequence, if necessary. Refer to
6 Generator Replacement.
3. Install the drive belt. Refer to Drive
Belt Replacement in Engine
Mechanical - 3.41..
4. Start the engine.
Has the noise decreased or stopped? System OK Go to Step 7
Inspect the generator for the following
conditions:
e Strained or stretched electrical
connections
e Hoses or other vehicle equipment
7 resting on the generator, which may
cause the noise to be transmitted into the
passenger compartment
Are any electrical connections pulling on the
generator or are any hoses, ete. resting on the
generator? Go to Step 8 Go to Step 9
1. Reroute the electrical connections to
relieve the tension.
8

2. Reroute the hoses, etc. away from the
generator.
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3. Start the engine.

1d form the Dj tic S Check
Rid you perlogm the Disgngstic Systom Chee
Inspect the drive belt for proper tension.
Refer to Drive Belt Tensioner Diagnosis in

System OK

(o to Step 2

Go to Diagnos
Svstem Check
Go Mchepedn
Vehicle DT(
Information

D

Faptthe\dechnstionfo3psbper operation using
Th¢He ehdvetbell ¢sese Refer to Charging

Sli%‘g\%% the drive. belt tensi?ngr. Refer
I's the, geReraloBORCHRINE DIOPH M lacement

(70 to Step 10

Go to Step 3

(50 to Step 11

Go to Step 1]

10

11

M

1. bidhgheechfizohanenily 3hdl.the noise ca

2. Beabetdengine.
2. Turn OFF the engine.

=}

Hag the;goispdecisased QLSepRsE or from the

Compgggeihgaiehicle with a known good

veficle, ¢ i

Do .bOtEVG}’II’%%fﬂrSlgr}lrElﬁ{.e the same noise?
5. Listen tor the noise.

IMPORTANT:

RS gagroblems were found, be

esof

12

System OK

System OK

Go to Step 1]

T~

o to Step 12

o to Step 12

Go to Step 4

objiectiapabloMBidscaesgliminated before
replacing the geperator. Repjacing the generator
ey Bﬂﬁﬁgéﬂﬁﬁﬁ&f&h@i@ﬁqﬁgﬁ& Y,
normd3chbRegelistiemethkigehagine dvithehanica
generatprgpounting.

hand.

Rgpla%glﬁlghge ora 8%9&%%%6 Ob nerator

Replacement Did- \oie pRISH obkily and

LeRIASEIHERL Foughness or grinding noise?

—

bade R dp 5

Go to Step 1]

13

IR e TP RS T S8 e e d /o
f.
giﬂﬁ;fég Qﬁuﬁ&rgw Fklﬁl‘éﬁ?l}ﬂi‘i%ﬁﬂ%v nit loose?

endeks 12 168 M
STARTER SOLENOID DOES NOT CLICK
Starter Solenoid Does Not Click
Step Action Yes No

Schematic Reference: Starting and Charging Schematics

Connector End View Reference: Power and Grounding Connector End Views in

Wiring Systems

1

Did you perform the Diagnostic System
Check - Vehicle?

(o to Diagnostic
System Check -

Vehicle in Vehicle |
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Goto Step 2 | DTC Information
Turn the ignition switch to the START Go to Security
position. Indicator
Is the security indicator On? Always On or
Flashing in
Theft Deterrent Go to Step 3
Turn the 1gnition switch to the START Go to Starter
position. Solenoid
Does the starter solenoid click? Clicks, Engine
Does Not
Crank Go to Step 4
1. With a scan tool, observe the Crank
Request Signal parameter in the
Engine Electrical powertrain control
module (PCM) data list.
2. Turn the ignition to the START
position. Go to Power Mode
Mismatch in
Does the scan tool display that the Crank Computer/Integrating
Request Signal parameter 1s Yes? Go to Step 5 Systems
1. With a scan tool, observe the Starter
Relay Command parameter in the
PCM data list.
2. Turn the ignition switch to the
START position.
Does the scan tool display that the Starter
Relay Command parameter is ON? Go to Step 7 Go to Step 6
1. Turn ON the ignition, with the
engine OFF.
2. Verify that the transmission 1s in
Park or Neutral.
3. With a scan tool, observe the TR Sw. Go to Range
parameter in the PCM data list. Selector Displays

Does the scan tool display Park or
Neutral?

Go to Step 7

Incorrect Range in
Automatic Transaxle
- AF33-5

1. Disconnect the starter relay.
2. Turn the ignition ON,
3. Connect a test light between the
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Step

starter relay casdtiupply voltage

Yes

No

Schematic RUFeEAGE: &Q?ﬂﬁ@lﬁd Charging

Conn
Wiring

Schematics

ector End View Reference: Power and G

rounding Connector End Views in

r%?e‘i]ﬁ% test light 1lluminate?

Goto dStep &

(o to Step 15

Did yoapeatbanteid Dk hatwizeSvstem
Chechbattéehiptsitive voltage circuit and

(o to Diagnostid
Svystem Check -

1 the starter relay coil control circuit Vehicle in Vehicl
] of the starter relay. GotoStep2 | DTC Informatior
Tdn Theripthi¢icgnsnateivoichd STERT Go to Security
positibh ART position. Indicator
2 |Is the security indicator On? Always On or
Does the test light 1lluminate? GofpaRb§RPin | Go to Step 12
1. Disconnect the starter relay. Theft Deterrent Go to Step 3
Tlgm %}g@igwg@m the START Go to Starter
Solenoid
3 D%Sesgl:mte% g.1¢ lh(ib?t i the Clicks, Engine
ATCE TC ay S Supp y voltage
circuit and good ground. Does Not
Crank Go to Step 4
Does the test light 1lluminate? (ko to Step 10 Go to Step 14
Cdnnd¥th 30seani Pale @hieipe e treak
the batesiigsb stikral bREpBteti thed the
10 |starter solenoid crank voltage circuit of
the starter relay.
Does the engine crank? Go to Step 17 Go to Step 11
11 |Does the fuse in the jumper open? Go to Step 16 Go to Step 15
Test the STARTER relay coil control
circuit of the PCM for an open or high
12 |resistance. Refer to Circuit Testing and
Wiring Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 23 Go to Step 18
Repair the battery positive voltage circuit
of the relay coil. Refer to Wiring
13 o .
Repairs in Wiring Systems.
Did you complete the repair? Go to Step 23 -
Repair the starter relay switch supply
voltage circuit. Refer to Wiring Repairs
14 . S
n Wiring Systems.
Did you complete the repair? Go to Step 23 -
Test the starter solenoid crank voltage
15 |ecircuit of the starter relay for an open or

high resistance. Refer to Circuit Testing
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16

and Wingnge Répetirsahpdiventr Snstemisol
Did ymodimd 4R€Cddidatattkstcondition?
Teat tiemstatiteri polcivaidocthalS YR Ee
circuipedithenstarter relay for a short to
ground. Refer to Circuit Testing and
WienihRepaieoirdivptang Batstbmérank
Bidiyestt Bighahpareinetenhs ¥eadition?

~

~

10 to Step 23

oG Seeptep ]

Go to Step 19

Go to Power Mo¢

Mismatch in
Computer/Integrati
Go to Steid3

17

Ingpeayie @@@arpﬁ;tﬁlltﬁbs%w&hﬁ@@tﬁ@fer
relay. it Cothastimigptondeter
Condﬁ’ﬁmisdamilﬁnor Connectlons and

Con WA SHRCTFAR
Did Yﬁ%}sﬁ%irﬁn correct the condition?

Inspect for poor connections at the harness
Mﬂﬁersoefﬁheqﬂaﬂ&mta@iﬂmmh@}staﬂer

ﬁe&;&@@ﬁﬂh@dﬁﬁmﬂmﬁmmjﬁ

~

10 to Step 23

Go to Step ]

~X

Go to Step 20

(o to Step 6

18

Conn,e,q:jttons and Connector Repalrs n

LT W

Démﬁf'&%@ﬁﬂ&@&@&%@%ﬁ%ﬁaﬁ

~

10 to Step 23

Go to SteR 21

19

NULL AT
T poor connections at the harness

(3(}'[l
nie%ﬁh@fm@ﬁ&%m%&hﬁéﬁéw
TestiRB FHCIRE Pt e D EdAAilRIns

g(ld Pgor Co_[{nelgtiong anlgl %ionn%f_‘tog

‘\.J

Go to Step ]

~X

Goto Ranze
Selector Display
Incorrect Range
Automatic Transax
- AF33-5

113
L\\/l!“ll W I YV 1T LLLE UJ‘ L)L\./lllx)

Dill ybusiatinged Gerstattéigelsadition?

~

10 to Step 23

Go to Step 22

R@)lafﬁmhlélﬁalgaﬁmm@l‘ﬂlefer to Relay

mﬂﬁu'e Harness) in Wiring

Systems.
Duby thedesiileglt themeplatedment?

foGoSbePtap §

(o to Step 13

21

i{/[elpgiae%ﬁ?ﬁgcc‘l%s&?gﬁ tufoantralbattery

Com FREDHND PyNEHE §0%he starter
replaq@pagnt setup and programming.

Digl you copplete. (he replacfient oa

Bircut and the starter

ik

10 to Step 23

22

T X%

Replaﬁgsﬂgﬁ)garter “Refer to Starter
Motor Replacement.
Did you complete the replacement?

~

ro to Step 23

23

Operate the system for which the symptom

occurred.
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Disky thedesteiplhe bamditita?? | |SGenskp 9 | GEoiBtepep 12 |

STARTER SOLENOID CLICKS, ENGINE DOES NOT CRANK

Starter Solenoid Clicks, Engine Does Not Crank

Step Action Yes
Schematic Reference: Starting and Charging Schematics

No

Connector End View Reference: Power and Grounding Connector End Views in

Wiring Systems
Did you perform the Diagnostic System
Check - Vehicle?

Go to Diagnostic
Svstem Check -

| Vehicle in
Vehicle DTC
Go to Step 2 Information
Turn the 1gnition to the START position. Go to Starter
2 |Ind the starter solenoid click? Solenoid Does
Go to Step 3 Not Click
Inspect the engine and belt drive system for Go to Engine
mechanical binding, seized engine, or seized Will Not Crank
3 generator. - Crankshaft
Does the engine move freely? Will Not Rotate
in Engine
Go to Step 4 | Mechanical-3.41.

Test the battery positive cable between the
battery and the starter solenoid for high

4 |resistance. Refer to Circuit Testing and
Wiring Repairs in Wiring Systems.

Did you find and correct the condition? Go to Step 8

Go to Step 5

Test the ground circuit between the battery
and the starter motor for a high resistance.
5 |Refer to Circuit Testing andWiring
Repairs in Wiring Systems.

Did you find and correct the condition? Go to Step 8

Go to Step 6

Inspect for poor connections at the starter.
Refer to Testing for Intermittent

6 |Conditions and Poor Connections and
Connector Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 8

Go to Step 7

Replace the starter. Refer to Starter Motor
7 |Replacement.
Did you complete the replacement? Go to Step 8
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Step |Operate the system fAxtidmch the symptom | Yes | | No |
8 |occurred.
Schem it Referenset: (Btaxdinlgtamd Charging Schenfiititsm OK Go to Step 2

ENGINE CRANKS SLOWLY

Inspect the following items:

e Battery - Perform the Battery Inspection/Test. Refer to Battery Inspection/Test.

e Wiring - Inspect the wiring for damage. Inspect all connections to the starter motor, the
solenoid, the battery, and all ground connections. Refer to Circuit Testing , Wiring
Repairs . Testing for Intermittent Conditions and Poor Connections . and
Connector Repairs in Wiring Systems.

e Engine - Verify that the engine 1s not seized.

If the battery, the wiring, and the engine are functioning properly, and the engine continues to
crank slowly, replace the starter motor. Refer to Starter Motor Replacement.

STARTER MOTOR NOISE DIAGNOSIS

Diagnostic Aids

¢ Inspect the flywheel ring gear for damage or unusual wear.

e Stuck relays or other electrical problems may also cause the starter drive to remain
engaged.

e Shim the starter as required.

e In order to add pinion to ring gear clearance a full size shim must be used. Do not shim
only one starter mounting bolt. There are 3 shims available in different shapes, for
clearance, all are 1 mm (0.039 in) thick.

Starter Motor Noise Diagnosis

Step Action Yes No
Did you perform the Diagnostic System Go to
Check - Vehicle? Diagnostic
1 System Check -
Vehicle in
Vehicle DTC
Go to Step 2 Information
Start the engine.
Does the starter operate normally? Go to Testing
2 for Intermittent

Conditions and
Poor
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Connections in

Wiring Systems | Go to Step 3

Start the engine while listening to the starter
motor turn.
Is there a loud "whoop?" It may sound like a
siren 1f the engine 1s revved while the starter
1s engaged, afier the engine starts, but while
the starter 1s still held in the engaged
position. Go to Step 6 Go to Step 4
Do you hear a "rumble”, a "growl", or, in
some cases, a "knock"” as the starter 1s
coasting down to a stop after starting the
engine? Go to Step 7 Go to Step 5
IMPORTANT:
This is often diagnosed as a starter drive gear
hang-in or a weak solenoid. Refer to Diaghostic
Aids.
When the engine 1s cranked, do you hear a
high-pitched whine after the engine cranks
and starts normally? Go to Step 8 Go to Step 7
Inspect the flywheel ring gear for the
following:

e Chipped gear teeth

e Missing gear teeth

e Milled teeth
I's the flywheel bent, or does 1t have damaged
teeth? Go to Step 9 Go to Step 10

1. Remove the starter motor. Refer to
Starter Motor Replacement.

2. Inspect the starter motor bushings and
clutch gear.

Does the cluich gear have chipped or milled
teeth or worn bushings?

Go to Step 10

Go to Step 9

Shim the starter motor away {rom the
flywheel by adding shims between the starter
motor and the engine block one at a time.
Flywheel runout may make this noise appear




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

Step

to be intermittent. Action

Yes

No

Did you penpietetibedanavitic System Ched
Ryjelacddhe flywheel. Refer to Engine

k

(7o to Step 11

Go toDiagnos
Svstem Checls

é Flywheel Replacement in Engine Vehicle in
Mechanical - 3.41.. Vehicle DT(
Did you complete the replacement? GoGo Stdptdp 2 Infermation
Rtplade ogstarter motor. Refer to Starter Go to Testing

10 | MawihRepkicemuarate normally? for Intermittent

, |Did you complete the replacement? (Gaedtimi tainid -

- Operate the system in order to verify the Poor

11 |repair. Connections in
Did vou correct the condition? Yiting Opstems (Gdi6 Brdfep 3

REPAIR INSTRUCTIONS

BATTERY NEGATIVE CABLE DISCONNECT/CONNECT PROCEDURE

Removal Procedure

CAUTION: Refer to Battery Disconnect Caution in Cautions and

Notices.

1. Record all of the customers radio station presets.
2. Turn OFF all the lamps and accessories.
3. Make sure the ignition switch is in the OFF position.
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Fig. 6: View Of PCM, Bracket & Wire Harness
Courtesy of GENERAL MOTORS CORP.

4. Disconnect the powertrain control module (PCM) wire harness (2) from the battery box
COVer.

5. Remove the PCM bracket with PCM (1) from the top of the battery box cover.
6. Carefully position the PCM and bracket out of the way.
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Fig. 7: View Of Battery Box Cover
Courtesy of GENERAL MOTORS CORP.

7. Loosen the screws securing the battery box cover.
8. Remove the battery box cover (1).
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Fig. 8: View Of Battery Ground (Negative) Cable And Bolt
Courtesy of GENERAL MOTORS CORP.

9. Loosen the battery negative cable terminal bolt.
10. Remove the battery negative cable from the battery.

Installation Procedure




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

Fig. 9: View Of Battery Ground (Negative) Cable And Bolt
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.

IMPORTANT: Clean any existing corrosion from the battery terminal bolt
flange and the battery cable end.

. Install the battery negative cable to the battery.

Tighten: Tighten the battery negative cable terminal bolt to 17 N.m (13 1b ft).
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Fig. 10: View Of Batterv Box Cover
Courtesy of GENERAL MOTORS CORP.

2. Install battery box cover (1).

Tighten: Tighten the battery box cover screws to 2 N.m (18 Ib 1n).
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Fig. 11: View Of PCM, Bracket & Wire Harness
Courtesy of GENERAL MOTORS CORP.

3. Install the PCM and bracket to the battery box cover.
4. Connect the PCM wire harness (2) to the battery box cover.

5. Program all of the customer's radio station presets and set the radio clock to the current
time.

BATTERY NEGATIVE CABLE REPLACEMENT

Removal Procedure

IMPORTANT: . Always use replacement cables that are of the same type,
diameter and length of the cables that you are replacing.
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« Always route the replacement cable the same way as the
original cable.

Y
B
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Fig. 12: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

1. Remove the battery box. Refer to Battery Box Replacement.

2. Disconnect the battery cable retainers (1) from the battery tray.
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Fig. 13: View Of Negative Battery Cable At Inner Fender Body Ground Stud
Courtesy of GENERAL MOTORS CORP.

3. Remove the negative battery cable nut (2) and cable (1) from the inner fender body
ground stud.




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

L% .
(&2

Fig. 14: View Of Negative Battery Cable At Transaxle Stud
Courtesy of GENERAL MOTORS CORP.

4. Remove the negative battery cable nut and cable (1) from the transaxle stud.
5. Remove the negative battery cable from the wire loom.

Installation Procedure
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Fig. 15: View Of Negative Battery Cable At Transaxle Stud
Courtesy of GENERAL MOTORS CORP.

. Install the negative battery cable into the wire loom.
. Connect the negative battery cable (1) to the transaxle stud.

NOTE: Refer to Fastener Notice in Cautions and Notices.

. Install the negative battery cable nut to the transaxle stud.
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Tighten: Tighten the nut to 45 N.m (33 1b {t).

Fig. 16: View Of Negative Battery Cable At Inner Fender Body Ground Stud
Courtesy of GENERAL MOTORS CORP.

4. Install the negative battery cable (1) to the inner fender body ground stud.
5. Install the negative battery cable body ground nut (2).

Tighten: Tighten the nut to 12 N.m (106 1b 1n).




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

Y
B

__:.. T o e IO ¢
e ——

Fig. 17: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

6. Connect the battery cable retainers (1) to the battery tray.
7. Install the battery box. Refer to Battery Box Replacement.

BATTERY POSITIVE CABLE REPLACEMENT

Removal Procedure

IMPORTANT:  , Always use replacement cables that are of the same type,
diameter and length of the cables that you are replacing.

« Always route the replacement cable the same way as the
original cable.
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1. Remove the battery. Refer to Battery Replacement.

7S]

Fig. 18: Removing/Installing Underhood Electrical Wiring
Courtesy of GENERAL MOTORS CORP.

2. Remove the underhood fuse block (UHFB) cover.

Remove the positive battery cable nut from the UHFB.

4. Remove the positive battery cable (2) from the UHFB.
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Fig. 19: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

5. Remove the battery box. Refer to Battery Box Replacement.

6. Disconnect the battery cable retainers (1) from the battery tray.
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Fig. 20: View Of Knock Sensor & Oil Pressure Indicator Switch Electrical

Connectors

Courtesy of GENERAL MOTORS CORP.

7. Remove the positive battery terminal nut (5) from the starter solenoid.
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Fig. 21: View Of Positive Battery Cable At Starter Solenoid
Courtesy of GENERAL MOTORS CORP.

8. Disconnect the positive battery cable (1) from the starter solenoid.
9. Remove the positive battery cable from the wire loom.

Installation Procedure

1. Install the positive battery cable into the wire loom.
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Fig. 22: View Of Positive Battery Cable At Starter Solenoid
Courtesy of GENERAL MOTORS CORP.

2. Connect the positive battery cable (1) to the starter solenoid.
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Fig. 23: View Of Knock Sensor & Oil Pressure Indicator Switch Electrical
Connectors
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Install the positive battery terminal nut (5) to the starter

Tighten: Tighten the nut to 10 N.m (89 1b f{t).
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Fig. 24: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

4. Connect the battery cable retainers (1) to the battery tray.
5. Install the battery box. Refer to Battery Box Replacement.




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

Fig. 25: Removing/Installing Underhood Electrical Wiring
Courtesy of GENERAL MOTORS CORP.

6. Install the positive battery cable (2) to the UHFB.
7. Install the positive battery cable nut to the UHFB.

Tighten: Tighten the nut to 15 N.m (11 1b ft).

8. Install the UHFB cover.
9. Install the battery. Refer to Battery Replacement.

BATTERY REPLACEMENT

Removal Procedure
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Fig. 26: View Of Negative & Positive Battery Cables
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the negative battery cable (1). Refer to Battery Negative Cable
Disconnect/Connect Procedure.

2. Loosen the battery positive cable terminal bolt.
3. Disconnect the battery positive cable (2) from the battery.
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Fig. 27: View Of Battery & A/C Evaporator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

CAUTION: Do not tip the battery over a 45 degree angle or acid
could spill causing serious personal injury.

4. Loosen the battery hold down bolt.
5. Remove the battery from the battery box.

Installation Procedure

CAUTION: Do not tip the battery over a 45 degree angle or acid
could spill causing serious personal injury.
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Fig. 28: View Of Battery & A/C Evaporator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.

1. Install the battery to the battery box.

Tighten: Tighten the battery hold down bolt to 15 N.m (11 1b ft).
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Fig. 29: View Of Negative & Positive Battery Cables
Courtesy of GENERAL MOTORS CORP.

2. Connect the positive battery cable (2) to the battery.

Tighten: Tighten the positive battery terminal bolt to 17 N.m (13 1b ft).

3. Connect the negative battery cable (1) to the battery. Refer to Battery Negative Cable
Disconnect/Connect Procedure.

BATTERY TRAY REPLACEMENT

Removal Procedure
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Fig. 30: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

1. Remove the battery box. Refer to Battery Box Replacement.

2. Disconnect the battery cable retainers (1) from the battery tray.
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Fig. 31: View Of Battery Air Outlet Duct
Courtesy of GENERAL MOTORS CORP.

3. Remove the battery air outlet duct fastener.
4. Remove the battery air outlet duct from the battery tray.
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Fig. 32: View Of Batterv Tray Bracket Bolts
Courtesy of GENERAL MOTORS CORP.

5. Remove the battery tray bolts.
6. Remove the battery tray from the inner fender.

Installation Procedure
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Fig. 33: View Of Batterv Tray Bracket Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the battery tray to the inner fender.

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the battery tray bolts.

Tighten: Tighten the bolts to 25 N.m (18 1b ft).
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Fig. 34: View Of Battery Air Outlet Duct
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Ensure that the outlet duct is properly aligned with the
battery tray and that it is securely fastened to the rail.

3. Install the battery air outlet duct to the battery tray.
4. Install the battery air outlet duct fastener.
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Fig. 35: View Of Batterv Cable Retainers At Battery Tray
Courtesy of GENERAL MOTORS CORP.

5. Connect the battery cable retainers (1) to the battery tray.
6. Install the battery box. Refer to Battery Box Replacement.

BATTERY BOX REPLACEMENT

Removal Procedure
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Fig. 36: View Of Battery & A/C Evaporator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

. Remove the battery. Refer to Battery Replacement.

2. Remove the air conditioning (A/C) evaporator outlet hose bolt from the battery box.

. Position the A/C evaporator outlet hose out of the way.
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Fig. 37: Removing/Installing Underhood Electrical Wiring
Courtesy of GENERAL MOTORS CORP.

4. Remove the underhood fuse block (UHFB) cover (1).

. Remove the positive battery cable and electronic power steering (EPS) wire connection
nut.

. Remove the positive battery cable and electronic power steering (EPS) wire (2) from the
B+ terminal at UHFB.
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Fig. 38: View Of Engine Wire Harness Retainer & Connector
Courtesy of GENERAL MOTORS CORP.

7. Remove the engine wire harness retainer (1) from the battery box.
8. Remove the engine wire harness connector (2) from the battery box.
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Fig. 39: View Of UHFB, Housing, Connectors & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Loosen the UHFB connector retaining bolts.
10. Unclip and remove the UHFB from the UHFB housing.
11. Disconnect the forward lamp harness connectors from the UHFB.
12. Disconnect the UHFB connectors from the UHFB.

IMPORTANT: Protect the disconnected harness from contamination
during service.
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13. Remove the UHFB connectors from the UHFB housing.

14. Position all the electrical harnesses/connectors and battery cables out of the way of the
battery box.

Fig. 40: View Of Coolant Surge Tank
Courtesy of GENERAL MOTORS CORP.

15. Remove the coolant surge tank bolts from the inner fender.
16. Lift the coolant surge tank up to gain access to the battery box bolt on the inner fender.
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Fig. 41: View Of Battery Box & Bolts

Courtesy of GENERAL MOTORS CORP.

Remove the battery box bolt (2) from under the coolant surge tank.

17.

18. Remove the battery box bolts (1) from inside the battery box.
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Fig. 42: View Of Inlet & Outlet Ducts With The Battery Cooling Box
Courtesy of GENERAL MOTORS CORP.

19. Separate the air inlet duct from the battery box.
20. Remove the battery box from the vehicle.

Installation Procedure
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Fig. 43: View Of Inlet & Outlet Ducts With The Battery Cooling Box
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Alignment of the air inlet and outlet ducts with the battery
box is critical to ensure proper airflow to the battery.

1. Install the battery box to the vehicle while aligning the air inlet and outlet ducts to the
battery box.




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

Fig. 44: View Of Battery Box & Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.

IMPORTANT: Insure the battery box is sitting properly on the battery tray
and the air inlet and outlet ducts are properly installed to
the battery box.

2. Install the battery box bolts (1) inside the battery box.

Tighten: Tighten the bolts (1) to 15 N.m (11 Ib ft).
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3. Install the battery box outer bolt (2) under the coolant surge tank.

Tighten: Tighten the bolt (2) to 10 N.m (89 Ib in).

Fig. 45: View Of Coolant Surge Tank
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Insure the coolant surge tank alignment tab is inserted
into the inner fender slot when installed.

4. Install the coolant surge tank to the inner fender.
5. Install the coolant surge tank bolts

Tighten: Tighten the boltsto 6 N.m (53 1b in).
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Fig. 46: View Of UHFB, Housing, Connectors & Bolts
Courtesy of GENERAL MOTORS CORP.

Position the battery cables into the battery box.
Install the UHFB connectors to the UHFB housing.
Connect the forward lamp harness connectors to the UHFB.

Install the UHFB to the UHFB housing while insuring that all UHFB electrical
connectors are properly aligned.

Insure the UHFB 1s fully installed and clipped into the UHFB housing.

Tichten: Tichten the UHFRB connector boltsto 4 N.m (35 1b 111).
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Fig. 47: View Of Engine Wire Harness Retainer & Connector
Courtesy of GENERAL MOTORS CORP.

11. Install the engine wire harness connector (2) to the battery box.
12. Install the engine wire harness retainer (1) to the battery box.
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14.

15.

Fig. 48: Removing/Installing Underhood Electrical Wiring
Courtesy of GENERAL MOTORS CORP.

Install the positive battery cable and electronic power steering (EPS) wire (2) to the B+
terminal at UHFB.

Install the positive battery cable and electronic power steering (EPS) wire connection
nut.

Tighten: Tighten the nut to 15 N.m (11 1b ft).

Install the underhood fuse block (UHFB) cover (1).
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Fig. 49: View Of Battery & A/C Evaporator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

16. Position the A/C evaporator outlet hose to the battery box.
17. Install the A/C evaporator outlet hose bolt to the battery box.

Tighten: Tighten the bolt to 15 N.m (11 Ib ft).

18. Install the battery. Refer to Battery Replacement.

STARTER MOTOR REPLACEMENT

Removal Procedure
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1. Disconnect the battery negative cable from the battery. Refer to Battery Negative
Cable Disconnect/Connect Procedure.

2. Raise and suitably support the vehicle. Refer to Lifting and Jacking the Vehicle in
General Information.

Fig. 50: View Of Starter Motor Solenoid Positive Terminal Nut, S Terminal Nut
& Electrical Wires
Courtesy of GENERAL MOTORS CORP.

3. Remove the starter motor solenoid positive terminal nut and electrical wires.
4. Remove the starter motor solenoid S terminal nut and electrical wire.
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Fig. 51: View Of Torque Converter Cover & Bolt
Courtesy of GENERAL MOTORS CORP.

5. Remove the torque converter cover bolt (2).

6. Remove the torque converter cover (1).
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Fig. 52: View Of Starter Motor & Bolts
Courtesy of GENERAL MOTORS CORP.

7. Remove the starter motor bolts (2, 3).
8. Remove the starter motor (1).

Installation Procedure
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Fig. 53: View Of Starter Motor & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the starter motor (1).

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the starter motor bolts (2, 3).

Tighten: Tighten the starter motor bolts to 43 N.m (32 1b {t).
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Fig. 54: View Of Torque Converter Cover & Bolt
Courtesy of GENERAL MOTORS CORP.

3. Install the torque converter cover (1).
4. Install the torque converter cover bolt (2).

Tighten: Tighten the bolt to 8 N.m (71 1b in).
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Fig. 55: View Of Starter Motor Solenoid Positive Terminal Nut, S Terminal Nut
& Electrical Wires
Courtesy of GENERAL MOTORS CORP.

5. Install the starter motor solenoid S terminal electrical wire and nut.
Tighten: Tighten the solenoid S terminal nut to 3 N.m (27 1b in).

6. Install the starter motor solenoid positive terminal electrical wires and nut.
Tighten: Tighten the solenoid positive terminal nut to 10 N.m (89 Ib in).

7. Lower the vehicle.

8. Install the battery negative cable to the battery. Refer to Battery Negative Cable
Disconnect/Connect Procedure.

GENERATOR BRACKET/ENGINE LIFT BRACKET REPLACEMENT

Removal Procedure

1. Remove the generator. Refer to Generator Replacement.




2006 Pontiac Torrent
2006 ENGINE Engine Electrical - Equinox & Torrent

2. Remove the drive belt tensioner. Refer to Drive Belt Tensioner Replacement in
Engine Mechanical - 3.4L.

Fig. 56: View Of Generator Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

3. Remove the generator bracket bolts.

4. Remove the generator bracket.

Installation Procedure
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Fig. 57: View Of Generator Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the generator bracket.
NOTE: Refer to Fastener Notice in Cautions and Notices.
2. Install the generator bracket bolts.
Tighten: Tighten the generator bracket bolts in the sequence shown to 50 N.m (37 1b ft).

3. Install the drive belt tensioner. Refer to Drive Belt Tensioner Replacement in Engine
Mechanical - 3.4L.

4. Install the generator. Refer to Generator Replacement.

GENERATOR REPLACEMENT

Removal Procedure

1. Remove the battery ground (negative) cable from the battery. Refer to Battery Negative
Cable Disconnect/Connect Procedure.
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Fig. 58: View Of Generator B+ Terminal Nut, B+ Lead & Electrical Connector
Courtesy of GENERAL MOTORS CORP.

Remove the generator B+ terminal nut.
Remove the generator B+ lead.
Remove the generator electrical connector.

Remove the drive belt from the generator. Refer to Drive Belt Replacement in Engine
Mechanical - 3.4L..
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Fig. 59: View Of Generator & Bolts
Courtesy of GENERAL MOTORS CORP.

6. Remove the generator bolts.
7. Remove the generator from the vehicle.

Installation Procedure
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Fig. 60: View Of Generator & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the generator to the generator bracket.

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the generator bolts.
Tighten: Tighten the generator bolts to 50 N.m (37 Ib ft).

3. Install the drive belt. Refer to Drive Belt Replacement in Engine Mechanical - 3.4L..
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Fig. 61: View Of Generator B+ Terminal Nut, B+ Lead & Electrical Connector
Courtesy of GENERAL MOTORS CORP.

4. Install the generator electrical connector.
Install the generator B+ lead.
. Install the generator B+ terminal nut.

> v

Tighten: Tighten the generator B+ terminal nut to 20 N.m (15 1b ft).

7. Install the battery ground (negative) cable to the battery. Refer to Battery Negative
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Cable Disconnect/Connect Procedure.

DESCRIPTION AND OPERATION

BATTERY DESCRIPTION AND OPERATION

q A
A DANGER/POISON
EHIELD EYES | SULFURIC ACID r.:a
EXPLOSIVE SPAFIKS | CAN GAUSE
GASES FLAME OR BLINDNESS CR
CAN CAIUSE SMOKING SEV‘ERE BURNS
BLINDMESS OR INJURY I
PROTEGER LES YEUX \ TENIR ELOIGNE | L'ACIDE SULFURIQUE (o)
GAZ EXPLOSIF DESETINGELLES, , PELIT RENDRE AVEUGLE 1
PEUT RENDRE AYEUGLE DES FLAMMES NE QU PROVOQUER DES REC\"CLER
OU BLESSER | FAS FUMER | BRULURES GRAVES
RINCER LES YEUX
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GET MEDICAL HELP FAST Ui E N ﬁl
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Fig. 62: Battery Warning Label
Courtesy of GENERAL MOTORS CORP.

CAUTION: Batteries produce explosive gases, contain corrosive acid,
and supply levels of electrical current high enough to cause
burns. Therefore, to reduce the risk of personal injury when
working near a battery:

o Always shield your eyes and avoid leaning over the
battery whenever possible.

o Do not expose the battery to open flames or sparks.

o Do not allow the battery electrolyte to contact the eyes
or the skin. Flush immediately and thoroughly any
contacted areas with water and get medical help.

o Follow each step of the jump starting procedure in
order.

o Treat both the booster and the discharged batteries
carefully when using the jumper cables.

IMPORTANT: Because of the materials used in the manufacture of
automotive lead-acid batteries, dealers and service shops that
handle them are subject to various regulations issued by
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OSHA, EPA, DOT, and various state or local agencies. Other
regulations may also apply in other locations. Always know
and follow these regulations when handling batteries.

Batteries that are no longer wanted must be disposed of by an approved battery recycler and
must never be thrown 1n the trash or sent to a landfill.

Batteries that are not part of the vehicle itself, not the battery under the hood, must only be
transported on public streets for business purposes via approved hazardous material
transportation procedures.

Battery storage, charging and testing facilities in repair shops must meet various requirements
for ventilation, safety equipment, material segregation, etc.

The maintenance free battery 1s standard. There are no vent plugs in the cover. The battery 1s
completely sealed except for 2 small vent holes in the side. These vent holes allow the small
amount of gas that is produced 1n the battery to escape.

The battery has 3 functions as a major source of energy:

e Engine cranking
e Voltage stabilizer

e Alternate source of energy with generator overload

The battery specification label, example below, contains information about the following:

e The test ratings
e The original equipment catalog number
e The recommended replacement model number
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CATALOG NO.

1819

CCA LOAD TEST
770 380

REPLACEMENT MODEL
100 - 6YR

Fig. 63: View Of Battery Specification Label
Courtesy of GENERAL MOTORS CORP.

Battery Ratings
A battery may have 3 ratings:

e Amp hour
e Reserve capacity

e Cold cranking amperage

When a battery is replaced use a battery with similar ratings. Refer to the battery specification
label on the original battery or refer to Battery Usage.

Amp Hour

The amp hour rating of a battery is the amount of time it takes a fully charged battery, being
discharged at a constant rate of 1 amperes and a constant temperature of 27°C (80°F) to reach
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a terminal voltage of 10.5 volts. Refer to Battery Usage for the amp hour rating of the
original equipment battery.

Reserve Capacity

Reserve capacity 1s the amount of time in minutes it takes a fully charged battery, being
discharged at a constant rate of 25 amperes and a constant temperature of 27°C (80°F) to
reach a terminal voltage of 10.5 volts. Refer to Battery Usage for the reserve capacity rating
of the original equipment battery.

Cold Cranking Amperage

The cold cranking amperage is an indication of the ability of the battery to crank the engine at
cold temperatures. The cold cranking amperage rating 1s the mimimum amperage the battery
must maintain for 30 seconds at -18°C (0°F) while maintaining at least 7.2 volts. Refer to
Battery Usage for the cold cranking amperage rating for this vehicle.

CHARGING SYSTEM DESCRIPTION AND OPERATION

Generator
The generator features the following major components:

e The delta stator

e The rectifier bridge

e The rotor with slip rings and brushes
e A conventional pulley

e The regulator

The pulley and the fan cool the slip ring and the frame.

The generator features permanently lubricated bearings. Service should only include tightening
of mount components. Otherwise, replace the generator as a complete unit.

Regulator

The voltage regulator controls the rotor field current 1n order to limit the system voltage.
When the field current 1s on, the regulator switches the current on and off at a rate of 400
cycles per second in order to perform the following functions:

¢ Radio noise control
e Obtain the correct average current needed for proper system voltage control

At high speeds, the on-time may be 10 percent with the off-time at 90 percent. At low speeds,
the on-time mav be 90 nercent and the off-time 10 percent.
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Circuit Description

The generator provides DC voltage to operate the vehicle's electrical system and to charge the
battery. A magnetic field is created when current flows through the rotor windings. The rotor
1s belt driven by the engine creating an AC voltage as this field rotates within the stator
windings. The AC voltage is converted to DC voltage by the rectifier bridge and is then
supplied to the electrical system at the generator battery terminal.

When the engine 1s running, the generator turn-on signal 1s sent to the generator from the
powertrain control module (PCM), turning on the regulator. The generator's voltage regulator
controls the current flow to the rotor, thereby controlling the generator output voltage. The
rotor current 18 proportional to an electrical pulse width modulated voltage supplied by the
regulator. When the engine is started, the regulator senses generator rotation by detecting AC
voltage at the stator through an internal wire. Once the engine 1s running, the regulator varies
the field current by controlling the pulse width. This regulates the generator's output voltage
for proper battery charging and electrical system operation. The system voltage sense circuit
receives B+ voltage that is Hot At All Times. This voltage 1s used by the regulator as the
reference for system voltage control.

The PCM controls the Charge indicator on the instrument panel cluster (IPC) by sending a GM
LLAN message to the data link connector (DLC) which then sends the message to the IPC as
class 2 serial data. The Charge indicator will turn on whenever the PCM detects the following
condition:

o Undervoltage
e Overvoltage
e A stopped generator

STARTING SYSTEM DESCRIPTION AND OPERATION

The starter 1s a non-repairable starter motor. It has pole pieces that are arranged around the
armature. Both solenoid windings are energized. The pull-in winding circuit 1s completed to
the ground through the starter motor. The windings work together magnetically to pull and
hold in the plunger. The plunger moves the shift lever. This action causes the starter drive
assembly to rotate on the armature shaft spline as it engages with the flywheel ring gear on the
engine. Moving at the same time, the plunger also closes the solenoid switch contacts in the
starter solenoid. Full battery voltage is applied directly to the starter motor and it cranks the
engine.

As soon as the solenoid switch contacts close, current stops flowing thorough the pull-in
winding because battery voltage 1s applied to both ends of the windings. The hold-1n winding
remains energized; its magnetic field is strong enough to hold the plunger, shift lever, starter
drive assembly, and solenoid switch contacts in place to continue cranking the engine. When
the engine starts, pinion overrun protects the armature from excessive speed until the switch 1s
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opened.

When the i1gnition switch is released from the START position, the START relay opens and
battery voltage 1s removed from the starter solenoid S terminal. Current flows from the motor
contacts through both windings to the ground at the end of the hold-in winding. However, the
direction of the current flow through the pull-in winding 1s now opposite the direction of the
current flow when the winding was first energized.

The magnetic fields of the pull-in and hold-in windings now oppose one another. This action
of the windings, along with the help of the return spring, causes the starter drive assembly to
disengage and the solenoid switch contacts to open simultaneously. As soon as the contacts
open, the starter circuit is turned ofT.

Circuit Description

Moving the ignition switch to the start position applies ignition voltage to the switch side of
the STARTER relay. The powertrain control module (PCM) verifies that the transmission 1s in
the Park or Neutral position and that theft is not active and grounds the control circuit of the
STARTER relay. Battery voltage will then flow through the switch side of the STARTER
relay to the S terminal of the starter solenoid, cranking the engine. Ground for the starter is
supplied through the engine block.

SPECIAL TOOLS AND EQUIPMENT
SPECIAL TOOLS

Special Tools

Illustration Tool Number/Description

J 38758
Parasitic Draw Test Switch
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I 42000
Battery Tester
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