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SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification

Application Metric English
Accessory Wiring Junction Block Nut 22 N.m 16 Ib ft
Battery Cover Screw 1.6 N.m 14 1bin
Battery Hold Down Bolt 25 N.m 18 Ib ft
Battery Negative Cable Extension Cable to Cyliy
Head Bolt 58 N.m 43 |b ft
Battery Negative Cable Extension Cable to Left
Wheelhouse Panel Upper Reinforcement Bolt S8 N.m 43 b ft
Elﬁtt:tery Positive Junction Block Cable to Generator 29 N.m 16 Ib ft
Generator Nut 50 N.m 37 Ib ft
Negative Battery Cable Ground Bolt 25 N.m 18 Ib ft
Negative Battery Cable Terminal Nut 9 N.m 80 Ibin
Positive Battery Cable Terminal Nut 9 N.m 80 Ibin
Starter Bolt 50 N.m 37 Ib ft
Starter Heat Shield Bolt 7 N.m 62 Ib in
Starter Solenoid BAT Terminal Nut 25 N.m 18 Ib ft

BATTERY USAGE

Battery Usage
Application Specification
Cold Cranking Amperage (CCA) 730 A
Amp Hours 70 A/H
Reserve Capacity 100 Minutes
Replacement Model Number 48-7YR

GENERATOR USAGE
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Generator Usag:

Application Specification

Generator Model SC3

Rated Output 170 Amps

Load Test Output 119 Amps

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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Fig. 2: Charging - Schematic
Courtesy of GENERAL MOTORS CORP.
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Fig. 3: Identifying Engine Components- Top
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 3

Callout Component Name

1 Ignition Coil 3

Ignition Coil 5

Evaporative Emission (EVAP) Canister Purge Solenatve

Throttle Body

Barometric Pressure (BARO) Sensor

Ignition Coil 6

Ignition Coil 4

OIN[O|OBWIN

Ignition Coil 2




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

9 Generator Inline Fuse
10 Intake Manifold Tuning (IMT) Solenoid Valve
11 Ignition Coil 1

Fig. 4: View Of Left Rear Of Engine
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 3
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Callout Component Name
1 Exhaust Manifold
2 G114
3 Starter Motor

10

Fig. 5: View Near The Water Pump
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 54

Callout Component Name

1 Camshatft Position (CMP) Actuator Solenoid - Int8lamnk 1

2 Camshatft Position (CMP) Sensor - Intake Bank 1
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Camshatft Position (CMP) Sensor - Intake Bank 2

Camshaft Position (CMP) Actuator Solenoid - Int8lamnk 2

Camshaft Position (CMP) Actuator Solenoid - Exh&astk 2

Camshatft Position (CMP) Sensor - Exhaust Bank 2

Generator

A/C Compressor Clutch

|0 |N[OO|O1|h~|W

Camshaft Position (CMP) Actuator Solenoid - Exh&astk 1

10 Camshaft Position (CMP) Sensor - Exhaust Bank 1

1
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Fig. 6: Identifying Components Near Passenger Seat

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 6
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Callout Component Name
1 Passenger Seat
2 Battery Current Sensor
3 Battery
4 G304
5 Inflatable Restraint Sensing and Diagnostic Mod8leM)
6 Inflatable Restraint Vehicle Rollover Sensor
7 YAW Rate and Lateral Acceleration Sensor

ENGINE ELECTRICAL CONNECTOR END VIEWS

Battery Current Sensor (WDA)

Fig. 7: Battery Current Sensor (WDA) Connector EndView

Courtesy of GENERAL MOTORS CORP.

Battery Current Sensor (WDA) Connector Parts Information

Connector Part Information

e OEM: 15326808
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e Service: See Catalog

e Description: 3-Way F GT 150 Series, Sealed (BK)
Terminal Part Information

e Terminal/Tray: 12191819/8
e Core/Insulation Crimp: E/A
o Release Tool/Test Probe: 15315247/J-35616-2A (GY)

Battery Current Sensor (WDA) Connector Terminal Identification

Pin Wire Circuit No. Function
A 0.35 PK 5076 Current Sensor Supply Voltage
B 0.35 BN 5077 Current Sensor Low Reference
C 0.35 WH 5075 Current Sensor Signal

Battery Current Sensor (Z88)

Fig. 8: Battery Current Sensor (Z88) Connector EndvView

Courtesy of GENERAL MOTORS CORP.
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Battery Current Sensor (Z88) Connector Parts Infornmation

Connector Part Information

o OEM: 15326808
e Service: See Catalog

e Description: 3-Way F GT 150 Series, Sealed (BK)
Terminal Part Information

e Terminal/Tray: 12191819/8
e Core/Insulation Crimp: E/A
o Release Tool/Test Probe: 15315247/J-35616-2A (GY)

Battery Current Sensor (Z88) Connector Terminal Identification

Pin Wire Circuit No. Function
A 0.35 PK 5076 Current Sensor Supply Voltage
B 0.35 BN 5077 Current Sensor Low Reference
C 0.35 WH 5075 Current Sensor Signal

Generator X1
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Fig. 9: Generator X1 Connector End View
Courtesy of GENERAL MOTORS CORP.

Generator X1 Connector Parts Information

Connector Part Information

e OEM: 1928403137
e Service: 89046837

e Description: 2-Way F 2.8 Junior Power Timer (BK)
Terminal Part Information

e Terminal/Tray: 4-964286-1/16
e Core/Insulation Crimp: E/1
e Release Tool/Test Probe: 12093647/J-35616-4A (PU)

Generator X1 Connector Terminal Identification

Pin Wire Circuit No.

Function
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1 0.50G 225 Generator Turn On Signal

2 0.5GY 23 Generator Field Duty Cycle Signal

Starter Motor X2

A\

Fig. 10: Starter Motor X2 Connector End View
Courtesy of GENERAL MOTORS CORP.

Starter Motor X2 Connector End Views

Connector Part Information

e OEM: 12089916
e Service: 12101763

o Description: 1-Way F Metri-Pack 280 Series, SeélRi()
Terminal Part Information

e Terminal/Tray: 12129493/2
e Core/lnsulation Crimp: 4/5
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e Release Tool/Test Probe: 12094430/J-35616-4A (PU)

Starter Motor X2 Connector Terminal Identification

Pin Wire Circuit No. Function

A 3 PU 6 Starter Solenoid Crank Voltage
DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC CODE INDEX
DIAGNOSTIC CODE INDEX
DTC Description
DTC B1325 Device Power Circut
DTC B1424 Device 1 Voltage Loy
DTC B1516 Battery Current Sensor Signal Invalid
DTC B1517 Battery Voltage
DTC B1527 High Parasitic Load Detectged
DTC C0899 Device Voltage Loy
DTC C0900 Device Voltage High
DTC P0562 System Voltage Low
DTC P0563 System Voltage High
DTC P0615 Starter Relay Control Circyit
DTC P0621 Generator L-Terminal Circyit
DTC P0622 Generator F-Terminal Circiit

DIAGNOSTIC STARTING POINT - ENGINE ELECTRICAL

Begin the system diagnosis wiiliagnostic System Check Vehicle. The Diagnostic System

Check - Vehicle will provide the following informat:

o The identification of the control modules which coamd the system
o The ability of the control modules to communicdmeugh the serial data circuit
o The identification of any stored diagnostic troubbeles (DTCs) and their status

The use of the Diagnostic System Check - Vehicleigentify the correct procedure for

diagnosing the system and where the procedureasdd.

SCAN TOOL OUTPUT CONTROLS
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Scan Tool Output Controls

Scan Tool
Output Control

Additional Menu
Selection(s)

Description

Engine Output
Controls

GEN L-Terminal

The engine control module (ECM) commands the
generator OFF by removing the 5-volt reference
signal from the L-terminal of the voltage regulatc
when you select OFF. The generator will then s|
generating an output voltage.

-

;
op

Engine Output

Starter Relay

The ECM supplies 12 volts to the starter relay
control circuit when ON is selected. When OFF |

Controls Control selected, 12 volts is removed from the control
circuit
SCAN TOOL DATA LIST
Body Control Module (BCM)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine Running
Data
Battery Low at Start Display/Charging Yes/No No
Info
Data
Batt. Open Ckt. Tested Display/Charging Yes/No No
Info
Data
Batt. Open Ckt. Voltage Display/Charging Volts 13.03 Volts
Info
Data
Battery Voltage Display/Charging Volts 13.9 Volts
Info
Data
Batt. Voltage High Res. Display/Charging Volts 12.417 Volts
Info
Data
Parasitic Current Display/Charging Amps 0.0 Amps
Info
Data
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Display/Charging

Prev. State of Charge Info % 90%
Data
Start Up State of Charge Display/Charging % 80%
Info
Data
State of Charge Display/Charging % 85%
Info
Data
State of Charge Low Display/Charging Yes/No No
Info
Digital Radio Receiver (DRR)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine Running
Battery Voltage Data Display Volts 13.9 Volts
Engine Control Module (ECM
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine OFF
Crank Request Signal Electgg?la{Theft Yes/No No
: : Electrical/Theft
GEN F-Terminal Signal Data % 0%
GEN L-Terminal Signal Electrical/Theft
Command Data ON/OFF OFF
: Incomplete/Short
GEN L-Terminal Circuit Status Electgg?la{Theft Gnd/Open/Short t
B+/OK OK
" , Electrical/Theft
Ignition 1 Signal Data Volts Varies
: Electrical/Theft | Park/Neutral/In
PNP Switch Data Gear Park
Electrical/Theft
Starter Relay Command Data On/Off Off
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: Incomplete/Shor
Starter Relay Circuit Status Electgg?la{Theft Gnd/OSen/Short%
B+/OK OK
Instrument Panel Cluster (IPC)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine Running
Battery Voltage Data Display Volts 13.9 Volts
Vehicle Theft Deterrent (VTD)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON
. . : Present/Not
Ignition Voltage Signal Data Display Present Present
Start Disabled Data Display Yes/No No
Sensing Diagnostic Module (SDM)
Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine Running
Battery Voltage Signal Data Display Volts 13.9 Volts
Transmission Control Module (TCM)
Scan Tool Typical Data
Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Transmission in Park
Park, Park/Reverse, Reverse,
Reverse/Neutral, Neutral,
IMS Engine Ne_utraI/Dri_ve 4, Dri_ve 4, Dr_ive Park
Electrical |4/Drive 3, Drive 3, Drive 3/Drive 2,
Drive 2, Drive 2/Drive 1, Drive 1,
INVALID, OPEN

SCAN TOOL DATA DEFINITIONS

Battery Voltage




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

The scan tool displays<20 Volts. The scan tool displays the voltage asived by the
Module.

Battery Voltage Signal

The scan tool displays 0-20 Volts. The scan togpldys the voltage as received by the
Module.

Crank Request Signal

The scan tool displays Yes/No. The scan tool dyspgho until the ignition is placed into |
START position then Yes is displayed.

GEN F-Terminal Signal
The scan tool displays 0-100%. The display inde#te generator F terminal duty cycle in
percent. The scan tool displays 0-5% until ther@ng running,then the percentage value
varies depending on engine or electrical loads.

GEN L-Terminal Command

The scan tool displays 0-100%. The scan tool dysflze percentage of the output voltage
of the generator.

GEN L-Terminal Circuit Status

The scan tool displays Incomplete, Short Gnd/Ofényt to B+ or OK. The scan tool
displays the status of the GEN-L Terminal circuit.

Ignition 1 Signal

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

Ignition Accessory Signal
The scan tool displays ON/OFF. The scan tool dysglfethe ignition O signal is On or OFF.
Ignition Voltage Signal

The scan tool displays Present/Not Present. Thretschdisplays the status of the ignition
voltage signal on the theft deterrent module (TDM).
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PNP Switch (If Equipped)

The scan tool displays Park/Neutral or In Gear. Sdaa tool displays the position of the
transmission setting.

Start Disabled

The scan tool displays YES/NO. The scan tool dysp¥ES if the TDM has disabled the
starting function.

Starter Relay Command

The scan tool displays ON/OFF. The scan tool dysplif until the ignition is placed into
the CRANK position, then it reads On.

Starter Relay Circuit Status

The scan tool displays Incomplete, Short Gnd/Ofényt to B+ or OK. The scan tool
displays the status of the STRTR relay.

Start Up State of Charge
The scan tool displays 1-100%. The scan tool dysplee state of charge at initial key up.
Prev. State of Charge

The scan tool displays 0-100%. The scan tool dysflze state of charge from the previous
ignition cycle.

State of Charge
The scan tool displays 0-100%. The scan tool dysglee present state of charge.
State of Charge Low

The scan tool displays YES/NO. The scan tool dysp¥ES if the present state of charge is
low.

DTC B1325

Circuit Description
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The control modules on this vehicle monitor thedrgtvoltage through the battery posit
voltage circuits. This vehicle has multiple modulest will set this DTC. For more information
on which modules, refer Biagnostic Trouble Code (DTC) List- Vehicle.

DTC Descriptor
This diagnostic procedure supports the followingDT

DTC B1325 Device Power Circuit

DTC B1325
DTC Symptom DTC Symptom Descriptor
03 Voltage Below Threshold
07 Voltage Above Threshold

Conditions for Running the DTC

The voltage supplied to the control modules atbaerange of 7-26 volts.

Conditions for Setting the DTC
B1325 03

e The control module detects a system voltage behevealibrated value usually 9 volts.
e The above condition is present at least 5 seconds.

B1325 07

¢ The control module detects a system voltage aliwvedlibrated value usually 18 volts.
e The above condition is present at least 5 seconds.

Action Taken When the DTC Sets

e The control module immediately disables all outputten a out of range voltage condition
has been detected, with the exception of GMLAN Rad/Crank relay that are disabled
after a 3 minute delay.

e The setting of other DTCs is inhibited.

Conditions for Clearing the DTC

e A current DTC clears when the malfunction is nagempresent.
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e A history DTC clears when the module ignition cycteinter reaches the reset threshold,
without a repeat of the malfunction.

DTC B1325
Step Action Values Yes No
Schematic ReferenceControl Module References
Did you perform the Diagnostic Goto
1 System Check - Vehicle? ) Diagnostic

System Check|
Go toStep 2- Vehicle

1. Install a scan tool.

2. Turn ON the ignition, with thg
engine OFF.

3. With a scan tool, observe the
Battery Voltage Signal

U

14

2 parameter in the data list of t 9-18V
module setting the DTC
Is the Battery Voltage Signal
parameter displayed in the specified
range? Go toStep 3 Go toStep 4
Is the DTC set as a current DTC? Go toTesting
for
3 ) Intermittent
Conditions
and Poor
Go toStep 7Connections
1. Disconnect the harness
connector of the module sett
the DTC.
2. Measure the voltage between
4 the battery positive voltage | 9-18 v

circuit at the module harness
connector and a good ground.

|

Is the measured value in the
specified range? Go toStep § GotoStep 5

Test the battery positive voltage
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circuit for the following:

e A short to ground
e An open
¢ A high resistance

Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

Go toStep 9

Goto

Charging
System Test

Test the all of ground circuits of the
module for an open or high
resistance. Refer @ircuit Testing
andWiring Repairs .

Did you find and correct the
condition?

Go toStep 9

Go toStep 7

Inspect for poor connections at the
harness connector of the affected
module. Refer t@esting for
Intermittent Conditions and Poor
ConnectionsandConnector
Repairs .

Did you find and correct the
condition?

Go toStep 9

Go toStep 8

Replace the affected module Refer
to Control Module Referencesor
8 replacement, setup and -
programming.
Did you complete the replacement?

Go toStep 9

Operate the system in order to ve
the repair.

Did you find and correct the
condition?

System OK

Go toStep 2

DTC B1424

Diagnostic Instructions
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o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC B1424

Device 1 Voltage Low
Circuit/System Description
Voltage at Pass Key 3 module is lower than theageltoeing reported on the serial data line.
Conditions for Running the DTC
The ignition must be in Accessory or Run mode ltg tode to set.
Conditions for Setting the DTC

Module battery voltage between low voltage limi8 golts for a minimum of 2 seconds and
serial data voltage is greater than normal lowagat9 volts.

Action Taken When the DTC Sets

Security telltale ON.

Conditions for Clearing the DTC

Module battery voltage is greater than normal gatlw limit 9 volts.

Reference Information

Schematic Reference

Immobilizer Schematics

Connector End View Reference

Immobilizer Connector End Views

Electrical Information Reference

e Circuit Testing
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e Connector Repairs
e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Testing

1. Ignition OFF, disconnect the theft deterrent nedliDM) harness connector.

2. Measure and record the voltage at the battemyirtals. Ignition in ON position, measure
the voltage between the accessory voltage ciraditlae ground circuit of the TDM. Veri
that the voltage readings do not differ more thaoli.

o If greater than 1 volt, test the accessory voltagriit and the ground circuit of the
TDM for an open/high resistance. If the circuitst teormal, replace the TDM.

3. Refer toCharging System Test

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor TDM replacement, setup and programming

DTC B1516

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptors
DTC B1516 08

Battery Current Sensor Signal Invalid
DTC B1516 66

Battery Current Sensor Wrong Mounting Position

Diagnostic Fault Information

DTC B1516




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

Short to Open/High [Short to Signal
Circuit Ground Resistance [Voltage Performance

Battery Current Sensor

Supply Voltage B1516 08 B1516 08 |- B1516 08
Battery Current Sensor

Signal Circuit B1516 08 B1516 08 |- B1516 08
Battery Current Sensor ) 8151608 | 31516 08

Low Reference Circuit

Circuit/System Description

The battery current sensor is a 3-wire hall eféectent sensor. The battery current sensor
monitors the battery current. It directly inputdhe body control module (BCM). It creates a 5-
volt pulse width modulation (PWM) signal of 128 W#h a duty cycle of 00 percent. Norm,
duty cycle is between 5-95 percent. Between 0-bgm¢rand 95-100 percent are for diagnostic
purposes.

Conditions for Running the DTC

e The ignition is ON.
e The engine is running.

Conditions for Setting the DTC

B1516 08

The BCM detects a duty cycle of PWM input signdéss than 4 percent or more than 96 pe
for more 33 seconds.

B1516 66
The BCM detects the battery current sensor is ipgnly installed.

Action Taken When the DTC Sets

The charge indicator illuminates in the instrumgenel cluster (IPC) and the SERVICE
BATTERY CHARGING SYSTEM warning message will beasyed in the driver information
center (DIC) if equipped.

Conditions for Clearing the DTC

The DTC clears as current status when the battesed current returns to normal range for 1
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than 5 seconc
Reference Information

Schematic Reference

e Starting and Charging Schematics
e Body Control System Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Testing

B1516 08

1. Ignition OFF, disconnect the harness connecttiveabattery current sensor.

2. Ignition OFF, test for less than 1.0 ohm of tasise between the low reference circuit
terminal B and ground.

o If the greater than the specified range, testdherkeference circuit terminal B for an
open/high resistance. If the circuit tests norreplace the BCM.

3. Ignition ON, test for 5 volts between the batteuyrent sensor supply voltage circuit
terminal A and ground.

o If less than the specified range, test the battersent sensor supply voltage circuit
terminal A for a short to ground or an open/highistance. If the circuit test normal
replace the BCM.

4. Test for 5 volts between the battery currentaesignal circuit terminal C and ground.

o If less than 5 volts test the battery current sesigmal circuit terminal C for a short to
ground or an open/high resistance. If the cirast hormal replace the BCM.

5. If all circuits test normal test or replace tlatéry current sensor.

B1516 6t
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When diagnosing B1516 66 verify that the battenyamnt sensor is installed securely :
positioned in the correct current flow direction.

o If the battery current sensor is not, remove antstall the sensor properly.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor BCM replacement, setup and programming
o Battery Positive Cable Replacementor current sensor replacement

DTC B1517

Circuit Description

The body control module (BCM) has designated disdoir monitoring vehicle system voltage.
The BCM monitors the system voltage to ensurethi@voltage stays within the proper range.
Damage to components and incorrect data may oduoein the voltage is out of range. The BCM
monitors the system voltage over an extended lasigime. If the BCM detects the system
voltage is outside an expected range for the @airlength of time or the BCM battery sense
circuits differ by 2 volts DTC B1517 will set. Otheodules also monitor system voltage the
system voltage message is sent to the other moahdesill default to 12.9 volts.

DTC Descriptor

This diagnostic procedure supports the followingDT

DTC B1517 Battery Voltage

DTC B1517
DTC Symptom DTC Symptom Descriptor
03 Voltage Below Threshold
07 Voltage Above Threshold
5A Battery Voltage Plausibility Failure

Conditions for Running the DTC

This DTC shall run only if the BCM has power, grdwand the ignition is not in START mode.
This DTC shall execute regardless of the battelage.

Conditions for Setting the DTC
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o The battery voltage falls below 11 volts, engineespgreater than 1,100 RPM for 15
seconds.

o The battery voltage is greater 16 volts, enginedggeater than 1,100 RPM for 15
seconds.

o The battery voltage differs by 2 volts on the BCMtbry sense circuits for 10 seconds.
Action Taken When the DTC Sets

B1517 03

The Battery indicator turns ON, the driver inforroatcenter (DIC) displays the BATTERY
NOT CHARGING SERVICE CHARGING SYSTEM Messa

B1517 07

The Battery indicator turns ON, the DIC displays 8ERVICE BATTERY CHARGING
SYSTEM Message.

B1517 5A

The Battery indicator turns ON, the DIC displays 8ERVICE VEHICLE SOON Message.

Conditions for Clearing the DTC

e The DTC will clear current status when the faultesonger present.

e A history DTC will clear after 50 consecutive igait cycles if the condition for the
malfunction is no longer present.

e Use a scan tool.

Test Description

The numbers below refer to the step numbers odi#lggmostic table.

3: This step tests for the proper voltage at battesjtive voltage sense circuits of the
BCM. If voltages are not within the proper opergtiange, the voltage sense circuits needs
to be tested.

4: This step tests the ground sense circuit of th®1BC

5: This step tests for the proper voltage of thedppisense circuits to the BCM. If voltage
is not within the proper operating range, the pafp@sitive voltage and ground circuits of
the BCM need to be tested.
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DTC B1517

Step

Action

Value(s)

Yes

No

Schematic ReferenceStarting and Charging Schematicor Power Distribution

SchematicsandBody Control System Schematics

Connector End View ReferenceMaster Electrical Component List

Did you perform the Diagnostic
System Check - Vehicle?

Goto

Diagnostic

System
Check-

Go toStep 2Vehicle

1. Install a scan tool.

2. Turn ON the ignition, with the
engine OFF.

3. With a scan tool, observe the

the body control module
(BCM) data list.

Do any of the voltages differ more
than the specified value?

Battery Voltage parametersin 2V

Go toStep 5

Go toStep 3

1. Turn OFF the ignition.

2. Disconnect the BCM harnesg
connectors.

3. Turn ON the ignition, with the
engine OFF.

the battery positive voltage
circuits of the BCM and the
ground circuits of the BCM.

Do the voltages differ more than th
specified value?

4. Measure the voltage between

2V

e

Go toStep 9

Go toStep 4

Measure the voltage from the batts
positive voltage circuits of the BCN
and a good ground.
Do the voltages differ more than th
specified value?

11%

ry

Y

2V
e

Go toStep 8

Go toStep 7
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1. Turn ON the ignition.

2. Measure the voltage betweer
the battery positive voltage
circuits of the BCM and the
ground circuits of the BCM.

Does the voltage measure within t
specified range?

10.5-15.5 V

Go toStep 9

Go toStep 6

Measure the voltage between the
battery positive voltage circuits of
BCM and a good ground.

Does the voltage measure within t
specified range ?

10.5-15.5 V
ne

Go toStep 8

Go toStep 7

Test the battery positive voltage
circuits of BCM for a high resistang
or an open. Refer tGircuit Testing
andWiring Repairs .

Did you find and correct the
condition?

Go toStep
11

Go toStep 9|

Test the ground circuits of the BCM

for a high resistance or an open.
Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

Go toStep
11

Go toStep 9|

Inspect for poor connections at the

harness connector of the BCM. Rg
to Testing for Intermittent
Conditions and Poor Connections

andConnector Repairs.
Did you find and correct the
condition?

14

Go toStep
11

Go toStep
10

10

Replace the module BCM. Refer t
Control Module Referencesfor

replacement, setup and programmnjing.
Did you complete the replacement”

D

?

Go toStep
11

1. Use the scan tool in order to

clear the DTCs.
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2. Operate the vehicle within thg

Conditions for Running the
11 DTC as specified in the
supporting text.

U

Does the DTC reset? Go toStep 2 System OK

DTC B1527

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC B1527

High Parasitic Load Detected

Circuit/System Description

The body control module (BCM) monitors the State3barge (SOC) of the electrical system. If
the BCM senses that the SOC at keyis 30 percent lower than what it was when tlggnenwva
running, DTC B1527 will set.

Conditions for Running the DTC
The ignition must be in Accessory or Run mode ltg tode to set.

Conditions for Setting the DTC

The SOC at key-on is 30 percent lower than whertigene was running and battery drain is
more than 2 amps.

Action Taken When the DTC Sets
There is no battery telltale illuminated or DIC s@ge displayed.
Conditions for Clearing the DTC

e The DTC will clear if the fault does not returneaf6b0 consecutive ignition cycles.
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e The DTC will clear when run SOC is greater thae@ual to 80 percent.
Reference Information

Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Verification

Ignition ON, with scan tool compare the Prev. Stdt€harge and Start Up State of Charge
parameters. The readings should not differ my rtieae 30 percent.

o If the readings differ by more than 30 percenierédBattery Electrical Drain/Parasitic
Load Test

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

DTC C0899

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.

o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC C0899

Device Voltage Low

Circuit/System Description

The electronic brake control module (EBCM) monitibies ignition voltage level available for
system operation. A low voltage condition prevengssystem from operating properly.

Conditions for Running the DTC

Ignition is ON.

Conditions for Setting the DTC

This fault will be set if the ignition voltage tdBEM is less than 9 volts for 100 msec.

Action Taken When the DTC Sets

o Traction control system (TCS) and vehicle stab#ityhancement system (VSES) for the
duration of the ignition cycle.

e The TCS indicator turns ON.
e The DIC displays the Service Stability System ngessa

Conditions for Clearing the DTC

e The condition for the DTC is no longer present tr@DTC is cleared with a scan tool.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Reference Information

Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Antilock Brake System Connector End Views
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Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Testing

1. Measure the voltage at the battery terminals.

2. With scan tool, read the ignition voltage in BERCM data list. Verify that battery terminal
voltage and ignition voltage readings do not diffare than 1 volt.

o If more than 1 volt, test the ignition voltage agndund circuits of the EBCM for high
resistance or replace the EBCM.

3. Go toCharging System Test

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor EBCM replacement, setup and programming

DTC C0900

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC C0900

Device Voltage High

Circuit/System Description

The electronic brake control module (EBCM) monitihies ignition voltage. If the voltage leve
too high, damage may result in the system. WheghaMoltage condition is detected the EBCM
turns OFF the system relay which removes battetage from the solenoid valves and pump
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motor

Conditions for Running the DTC

Ignition is ON.

Conditions for Setting the DTC

The system voltage is greater than 16 volts for h6€c.

Action Taken When the DTC Sets

e Traction control system (TCS) and vehicle stabgityhhancement system (VSES) disabled
for the duration of the ignition cycle.

o The antilock brake system (ABS) disabled if igmtimltage exceeds 19.5 volts.

e The TCS indicator turns ON.

e The ABS indicator turns ON if voltage exceeds Mabs.

o The driver information center (DIC) displays the\#ee Stability System message.

Conditions for Clearing the DTC

e The condition for the DTC is no longer present tr@DTC is cleared with a scan tool.

o The EBCM automatically clears the history DTC wheturrent DTC is not detected in :
consecutive drive cycles.

Reference Information

Schematic Reference

Antilock Brake System Schematics

Connector End View Reference

Antilock Brake System Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

Diagnostic Aids

¢ A possible cause of this DTC could be overchargiith a battery charger or jump starting.
¢ A high voltage value in multiple modules indicadesoncern in the charging system.

Circuit/System Verification

1. If the DTC is history, refer tG€harging System Test

2. Start the engine, record the voltage at the tyateminals. Observe the battery voltage
signal parameter in the EBCM data list. Voltagesikhnot differ by more than 1 volt.

o If more than 1 volt, replace the EBCM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor EBCM replacement, setup and programming

DTC P0562

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC P0562

System Voltage Low

Diagnostic Fault Information

DTC P0562
Short to Open/High [Short to Signal
Circuit Ground Resistance [Voltage Performance
Ignition 1 Signal P0562 P0562 - -

Circuit/System Description

The engine control module (ECM) monitors the systeltage to ensure that the voltage stays
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within the proper range. Damage to componentsrasatriect data may occur when the voltag
out of range.

Conditions for Running the DTC

e The vehicle speed is above 8 km/h (5 mph).
e The system voltage is between 9.5-18 volts.

Conditions for Setting the DTC

The ECM detects a system voltage below 10 volt$ feeconds.

Action Taken When the DTC Sets

e The ECM will command the charge indicator and ornivey message to be illuminated on
the instrument panel cluster (IPC) and the drisdrmation center (DIC), if equipped.

e The ECM will not illuminate the malfunction indicatlamp (MIL).

e The ECM will store conditions, which were presehiew the DTC set as Failure Records
data only.

Conditions for Clearing the DTC

e The ECM will command the message OFF after ondringhich the diagnostic test has
been run and passed.

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

¢ Using the scan tool Clear DTC Information functcam clear the DTC.
Reference Information

Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing
e Connector Repairs
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e Testing for Intermittent Conditions and Poor Connedions
¢ Wiring Repairs

Scan Tool Reference

e Scan Tool Data Listfor ECM
e Scan Tool Data Definitionsfor ECM

Circuit/System Verification

With the scan tool installed, ignition ON and timgiee OFF, observe the Ignition 1 Signal
parameter in the ECM data list. The Ignition 1 @igrarameter should read 10.5 volts or
greater.

Circuit/System Testing

1. Measure the voltage at the battery terminalscangpare it with the Ignition 1 Signal
parameter in the ECM data list. Verify that battang ignition 1 signal readings do not
differ more than 1.0 volt.

o If greater than 1.0 volt, test the ignition 1 grdwircuits of the ECM for high
resistance or replace the ECM.

2. Go toCharging System Test

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor ECM replacement, setup and programming

DTC P0563

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor

DTC P0563
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System Voltage Hic

Diagnostic Fault Information

DTC P0563
Short to Open/High |Short to Signal
Circuit Ground Resistance |Voltage Performance
Ignition 1 Signal P0562 P0562 - -

Circuit/System Description

The engine control module (ECM) monitors the systeltage to ensure that the voltage stays
within the proper range. Damage to componentsrasatriect data may occur when the voltag
out of range.

Conditions for Running the DTC

e The vehicle speed is above 8 km/h (5 mph).
e The system voltage is between 9.5-18 volts.

Conditions for Setting the DTC

The ECM detects a system voltage above 16 voltessrthan 1 second.

Action Taken When the DTC Sets

e The ECM will command the charge indicator and ornivey message to be illuminated on
the instrument panel cluster (IPC) and the drisdarmation center (DIC), if equipped.

e The ECM will not illuminate the malfunction indicatlamp (MIL).

e The ECM will store conditions, which were presehiew the DTC set as Failure Records
data only.

Conditions for Clearing the DTC

e The ECM will command the message OFF after ondringhich the diagnostic test has
been run and passed.

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

¢ Using the scan tool Clear DTC Information functcam clear the DTC.

Reference Information
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Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Data Listfor ECM
e Scan Tool Data Definitionsfor ECM

Circuit/System Verification

1. If the DTC is history, refer tGharging System Test

2. Start the engine, record the voltage at the tyaiéeminals. Observe the Ignition 1 signal
parameter in the ECM data list. Voltages shoulddiiter by more than 1 volt.

o If more than 1 volt, replace the ECM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor ECM replacement, setup and programming

DTC P0615

Circuit Description

The engine control module (ECM) supplies 12 valtie control circuit of the crank relay wr
start enable has been requested. The ECM morisrsitcuit for conditions that are incorrect
for the commanded state. If the ECM detects anapwr circuit condition, crank relay DTC
P0615 will set.
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DTC Descriptor
This diagnostic procedure supports the followingDT

DTC P0615 Starter Relay Control Circuit

Conditions for Running the DTC

System voltage is between 9-16 volts.

Conditions for Setting the DTC

o The ECM detects an improper voltage level on therobcircuit that controls the crank
relay.

e The condition exists for at least 2 seconds.

Action Taken When the DTC Sets

e The ECM will not illuminate the malfunction indicatlamp (MIL).
o The ECM will store the conditions present when@fieC set as Failure Records data only.

Conditions for Clearing the MIL/DTC

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

e The DTC can be cleared by using the scan tool @&& Information function.
Diagnostic Aids

Ignition system DTCs set with the ignition switchthe START position if the crank relay or the
starter is inoperative. When the ECM enables stageration, the ECM also initiates the
diagnostic test routines for other DTCs. If a ctindi exists which prevents the engine from
cranking, the ECM will not receive signal inputringhe crankshatft position (CKP) and camshaft
position (CMP) sensors and the DTCs will set.

Reviewing the Failure Records vehicle mileage sthealiagnostic test last failed may assist in
diagnosing the condition. The information may hddpermine how often the condition that set
the DTC occurs.

Test Description

The numbers below refer to the step numbers odi#lggmostic table.
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2. Listen for an audible click when the crank rel@giates. Turn the ignition switch back
and forth from the ON to START positions. Repe# #% necessary.

3: This step tests the ground circuit of the craryre

4: This step verifies that the ECM is providing 12tsdo the control circuit of crank relay.

5: This step tests for an open in the control cirtiuthe crank relay.

DTC P0615
Step Action Yes No

Schematic ReferenceStarting and Charging Schematics
Connector End View ReferencePower and Grounding Connector End Views

Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check

Go toStep 2 |Vehicle

1. Install a scan tool.
2. Turn ON the ignition, with the
engine OFF.

2 3. Turn the ignition back and forth frg

the ON to START positions.
Go toStarter

Does the crank relay click with each Solenoid Does

command? GotoStep 3  |[Not Click

1. Turn OFF the ignition.

2. Remove the crank relay.

3. Turn ON the ignition, with the
engine OFF.

4. Test the ground circuit of the crank
relay with a test lamp that is
connected to battery positive.

Does the test lamp illuminate? GotoStep4 | GotoStep 8

1. Connect a test lamp between the

crank relay control circuit and the
4 crank relay ground circuit of the
crank relay.

2. Turn the ignition back and forth frg




2007 Saturn Outlook XE

2007 ENGINE Engine Electric

al - Outlook

the ON to START positions.

Does the test lamp turn ON and OFF w
each command?

ith
Go toStep 6

Go toStep 5

Test the control circuit of the crank rela
for an open or a high resistance. Refer
Circuit Testing andWiring Repairs .

Did you find and correct the condition?

y
to

Go toStep 11

Go toStep 7

Inspect for poor connections at the star
relay. Refer talesting for Intermittent
Conditions and Poor Connectionsand

Connector Repairs.

Did you find and correct the condition?

ter

Go toStep 11

Go toStep 9

Inspect for poor connections at the eng
control module (ECM). Refer tbesting
for Intermittent Conditions and Poor

ConnectionsandConnector Repairs.

Did you find and correct the condition?

ine

Go toStep 11

Go toStep 10

Repair the ground circuit of the crank
relay. Refer taConnector Repairs.
Did you complete the repair?

Go toStep 11

Replace the crank relay.
Did you complete the replacement?

Go toStep 11

10

Replace the ECM. Refer {@ontrol
Module Referencedor replacement,

setup and programming.
Did you complete the replacement?

Go toStep 11

11

1. Review and record the scan tool
Failure Records data.

2. Clear the DTCs.

3. Operate the vehicle within the
Failure Records conditions as notg

4. Using a scan tool, monitor the
Specific DTC Information for DTC
P0615.

Does the scan tool indicate DTC P0615

U
Q

D

failed this ignition?

Go toStep 2

System OK
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DTC P0621

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC P0621

Generator L-Terminal Circuit

Circuit/System Description

The engine control module (ECM) uses the genetataron signal circuit to control the load of
the generator on the engine. A high side drivéhéenECM applies a voltage to the voltage
regulator. This signals the voltage regulator ta the field circuit ON and OFF. The ECM
monitors the state of the generator turn on sigmalit. The ECM should detect low voltage on
generator turn on signal circuit when the ignii®®N and the engine is OFF or when the
charging system malfunctions. With the engine mnihe ECM should detect high voltage on
the generator turn on signal circuit. The ECM pemokey ON and RUN tests to determine the
status of the generator turn on signal circuit.

Conditions for Running the DTC
Key ON Test

¢ No generator, crankshaft position (CKP) sensosaarshaft position (CMP) sensor DTCs
are set.

e The ignition is in RUN position.
e The engine is not running.

Run Test

e No generator, CKP sensors, CMP sensor DTCs are set.
e The engine is running.

Conditions for Setting the DTC

e During the key ON test, the ECM detects high v@tag the generator turn on signal cir
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for at least 5 seconc

o During the RUN test, the ECM detects low voltagahlengenerator turn on signal circuit
for at least 15 seconds.

Action Taken When the DTC Sets

e The ECM will command the charge indicator and ornivey message to be illuminated on
the instrument panel cluster (IPC) and the drisdarmation center (DIC), if equipped.

e The ECM will not illuminate the malfunction indicatlamp (MIL).

e The ECM will store conditions, which were presehiew the DTC set as Failure Records
data only.

Conditions for Clearing the DTC

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

¢ Using the scan tool Clear DTC Information functcam clear the DTC.
Reference Information

Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Data Listfor ECM
e Scan Tool Data Definitionsfor ECM

Circuit/System Testing
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1. Ignition OFF, disconnect the harness connecttiveagjenerator.
2. Ignition ON, test for less than 1 volt betwees generator turn on signal and ground.

o If greater than the specified range, test the géoeturn on signal circuit for a short
voltage. If the circuit tests normal, replace ti&MVE

3. Engine Running, test for greater than 3.5 vatsveen the generator turn on signal and
ground.

o If less than the specified range, test the genetaito on signal circuit for a short to
ground, an open or a high resistance. If the ditests normal, replace the ECM.

4. If circuit tests normal during the Ignition ON/RIUests, replace the generator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor ECM replacement, setup and programming
o Generator Replacement

DTC P0622

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.
e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptor
DTC P0622

Generator F-Terminal Circuit

Circuit/System Description

The engine control module (ECM) uses the genefagior duty cycle signal circuit to monitor t
duty cycle of the generator. The generator fielty dycle signal circuit connects to high side of
the field windings in the generator. A pulse widtbdulated (PWM) high side driver in the
voltage regulator turns the field windings ON arfdFOThe ECM uses the PWM signal input to
determine the generator load on the engine. Tluwalthe ECM to adjust the idle speed to
compensate for high electrical loads. The ECM naosithe status of the generator field duty
cycle signal circuit. When the key is in the RUNsiion and the engine is OFF, the ECM should
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detect a duty cycle near O percent. However, whemhgine is running, the duty cycle shoul
between 5-95 percent.

Conditions for Running the DTC

e The vehicle speed is above 8 km/h (5 mph).
e The system voltage is between 9.5-18 volts.

Conditions for Setting the DTC

e The ECM detects an out of range PWM signal dutegkEY ON test.
e The ECM detects a PWM signal greater than 65 pefoeat least 5 seconds

e The ECM detects a PWM signal less than 5 percerdtfteast 15 seconds during the RUN
test.

Action Taken When the DTC Sets

e The ECM will command the charge indicator and ornivey message to be illuminated on
the instrument panel cluster (IPC) and the drisdarmation center (DIC), if equipped.

e The ECM will not illuminate the malfunction indicatlamp (MIL).

e The ECM will store conditions, which were presehiew the DTC set as Failure Records
data only.

Conditions for Clearing the DTC

e The ECM will command the message OFF after ondringhich the diagnostic test has
been run and passed.

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

¢ Using the scan tool Clear DTC Information functcam clear the DTC.
Reference Information

Schematic Reference

Starting and Charging Schematics

Connector End View Reference

Engine Electrical Connector End Views

Electrical Information Reference
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e Circuit Testing
e Connector Repairs
e Testing for Intermittent Conditions and Poor Connecdions

¢ Wiring Repairs

Scan Tool Reference

e Scan Tool Data Listfor ECM
e Scan Tool Data Definitionsfor ECM

Circuit/System Verification

With the scan tool installed, ignition ON and timgiee running, observe the GEN-F Terminal
Signal parameter in the ECM data list. The GEN-Fiieal Signal parameter should read

between 5-95 percent.
Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveagjenerator.

2. Ignition ON and the engine OFF, connect a tesplto battery positive voltage and
repeatedly probe the generator field duty cycleutiy harness side while monitoring the
GEN-F Terminal Signal Parameter in the ECM datallishould change from O percent to
above 95 percent.

o If the GEN-F Terminal Signal parameter was notcéfd by the test lamp, test the
GEN-F Terminal Signal circuit for a short to voltageos to ground, a high resistai
or an open circuit. If the circuit tests normapleee the ECM.

3. If the circuit tests normal during the IgnitioNRUN tests and the ECM parameter
changed from O percent to above 95 percent, refhaocgenerator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor ECM replacement, setup and programming
o Generator Replacement

SYMPTOMS - ENGINE ELECTRICAL

IMPORTANT: The following steps must be completed before using the symptom
tables.
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o PerformDiagnostic System Check Vehicle 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 sdatl link.

o Review the system descriptions and operationsdarao familiarize yourself with the
system functions. Refer to one of the followingsysoperations:

o Battery Description and Operation

o Charging System Description and Operation

o Electrical Power Management Description and Operation
o Starting System Description and Operation

Visual/Physical Inspection

e Inspect for aftermarket devices which could afteetoperation of the starting and chare
systems. Refer tGhecking Aftermarket Accessories

e Inspect the easily accessible or visible systenpoments for obvious damage or conditions
which could cause the symptom.

Intermittent

Faulty electrical connections or wiring may be ¢hese of intermittent conditions. Refer to
Testing for Intermittent Conditions and Poor Connedions .

Symptom List

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

o Starter Solenoid Does Not Click

o Starter Solenoid Clicks, Engine Does Not Crank
e Engine Cranks Slowly

e Charge Indicator Always On

Charge Indicator Inoperative

Battery Inspection/Test

Battery Electrical Drain/Parasitic Load Test
Battery Common Causes of Failure

Starter Motor Noise Diagnosis
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e Charging System Test
¢ Generator Noise Diagnosis

BATTERY INSPECTION/TEST

Tools Required

SA9154Z-A Starting and Charging System Tester. Special Tools

Diagnostic Aids

IMPORTANT: 4 A dead battery is usually a symptom of another prob  lem. Fix
the problem, do not just charge or change the batte ry.

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

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

o If testing the vehicle with the battery cabled stinnected, wiggle th8A9154Z-Aclips or
the terminal. Se8pecial Tools This may cut through any coating or through axgattion
that may be present on the terminal.

Even new terminals contain a protective coatingrfiey insulate or cause a resistance in
the test circuit.

e If correct connections to the battery terminalghmvehicle are in doubt, perform the
following steps:

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

o If the tester displays a "Bad Battery" result fdyadtery tested in the vehicle with the
battery cables connected, perform the followingste

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

Battery Inspection/Test
Step Action Values Yes No
| CAUTION:
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Refer to BATTERY DISCONNECT CAUTION .

Inspect the battery for a cracked,
broken or damaged case, which

1 be indicated by battery acid -
leakage.
Is the battery OK? Go toStep 2

Go toStep 9

Compare the cold cranking
amperage (CCA) and Reserve
Capacity (RC) and/or amp hour
(AH) rating of the battery to the
2 original battery or original -
equipment (OE) specification.
Refer toBattery Usage

Does the battery meet or exceed|the
specifications? Go toStep 3

Go toStep 9

1. Turn OFF the ignition.

2. Attempt to rotate the negatiye
3 battery cable connector with -
light finger pressure.

Does the negative connector rotgte? Go toStep 6

Go toStep 4

Attempt to rotate the positive
battery cable connector clockwis
with light finger pressure.

Does the positive connector rotate? Go toStep 6

D

Go toStep 5

IMPORTANT:

Ensure that all of the electrical loads
are turned OFF.

1. Install theSA9154Z-A
Starting and Charging System
Tester. Se&pecial Tools

2. Follow the directions supplied
with the tester.

3. Follow any directions
displayed on the tester.

4. If the tester displays "Good,

Low Charge" or "Charge and
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Retest", refer t@attery
Charging.

Did the tester pass the battery?

Battery OK|Go toStep 6

1. Disconnect the negative
battery cable.

2. Disconnect the positive battg
cable.

3. Clean and wire brush both
battery post and the metal
contact rings on both cable
connectors.

4. If either of the battery
terminals or the contact ring
are excessively damaged or

UJ

Did you complete the repair?

corroded, replace as needed.

Go toStep 7

IMPORTANT:

Ensure that both battery cables are
disconnected.

1. Install theSA91547-A. See
Special Tools

2. Follow any directions
displayed on the tester.

3. Ifthe tester calls for chargin
the battery, refer tBattery

Charging.
Did the tester pass the battery?

(@]

Go toStep 8

Go toStep 9

1. Connect the positive battery
cable to the batteries positiv
terminal.

NOTE:
Refer to Fastener Notice .

e
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2. Tighten the positive battery
cable bolt to the specified
value.

3. Connect the negative batter
cable to the battery negative
8 terminal. 6 N.m (53

4. Tighten the negative battery Ib in)
cable bolt to the specified
value.

~

Are the cable bolts properly
tightened? Battery OK

Replace the battery. Refer to
9 Battery Replacement -
Did you complete the replacement? Battery OK

BATTERY CHARGING

Tools Required

SA9154Z-A Starting and Charging System Tester. Special Tools

IMPORTANT: 4 For best results, use an automatic taper-rate batte
with a voltage capability of 16 volts.

e The charging area should be well ventilated.

e Do not charge a battery that appears to be frozen.
battery to warm to room temperature and test it usi
SA9154Z-A before charging. See Special Tools

Battery State of Charge

ry charger

Allow the
ng the

IMPORTANT: Using voltage to determine the batteries  state of charge (SOC) is
only accurate after the battery has been at restfo  r 24 hours. This
Is enough time for the acid in each cell to equaliz  e. If the battery

has been charged or discharged in the past 24 hours
SOC will only be an estimate.

, the battery

The maintenance-free batteries SOC is estimatedduing the voltage of the battery across the
battery terminals. Because the voltage is affelbyeclurrent flow into or out of the battery, the
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engine must be stopped and all electrical loasetuOFF, including parasitic loads, wt
checking the voltage. The voltage can also be taffie€ the battery has just been charged or
discharged, so it is important to consider whatHaggpened to the battery in the time just before
testing. Use the following procedure to determheeliattery's state of charge:

1. Be sure all electrical loads are turned OFF.

2. Determine whether the battery has been usedehiale or charged within the past 12
hours.

o If the answer is no, the terminal voltage will lebdlized and no action is necessary
before reading the voltage. Skip to step 3.

o If the answer is yes, terminal voltage will notdbabilized and you should wait 12
hours since the last time the battery was used.

3. Estimate the battery temperature by determimagterage temperature to which the
battery has been exposed for the past 12 hours.

IMPORTANT: The table is accurate to within 10 percen
battery has been at rest for 12 hours.

t only after the

4. Measure the battery voltage at the battery talsifRefer to the following table to
determine the state of charge according to theatd battery temperature:

Battery Charging

Battery Voltage % Charge at 0°C (32°F) | % Charge at 25°C (75°F)
12.75V 100% 100%
12.7V 100% 90%
12.6 V 90% 75%
12.45V 75% 65%
12.2V 65% 45%
12.0V 40% 20%

Use the state of charge information as follows:

o A battery with a state of charge that is below 6Ecpnt must always be recharged before
returning it to service or continuing storage.

o A battery with a state of charge that is 65 peroemreater is generally considered to be
charged enough in order to be returned to nornmailcgeor in order to continue storage.
However, if the battery is being used in slow tcadir with short drive times or if the
temperature is very hot or very cold, the battégukl be fully charged, to at least 90
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percent, before returning it to service or contigustorage

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

o The battery charger capacity-The higher the chargemperage, the less time it will take to
charge the battery.

e The SOC of the battery-A completely dischargeddpgttequires more than twice as much
charging time as a half charged battery. In a diggd battery with a voltage below 11
volts, the battery has a very high internal resstaand may only accept a very low current
at first. Later, as the charging current causead¢ie content to increase in the electrolyte,
the charging current will increase. Extremely desged batteries may not activate the
reversed voltage protection in some chargers. Refiie manufacturers instructions for
operating this circuitry.

o The temperature of the battery-The colder the baigethe more time it takes to recharge
the battery. The charging current accepted by lzaltery is very low at first. As the
battery warms, the charging current will increase.

Charging Procedure

NOTE: Always turn the ignition OFF when connecting o r disconnecting
battery cables, battery chargers or jumper cables. Failing to do so
may damage the Powertrain Control Module (PCM) or o ther
electronic components.

NOTE: Refer to Fastener Notice

When charging side-terminal batteries with thedsgittables connected, connect the charger to
the positive cable bolt and to a ground locatedydwean the battery. When charging side-
terminal batteries with the battery cables discotew install the battery side terminal adapters
and connect the charger to the adapters.

Tighten: Tighten the battery side terminal adapters to I8 (11 Ib ft).
Use the following procedure to charge the battery:

1. Turn OFF the charger.
2. Ensure that all of the battery terminal connetiare clean and tight.
3. Connect the charger positive lead to the bafiesitive terminal on the battery or fuse
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block - underhood

NOTE: Do not connect the negative charger lead toth e 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 solicherggiound or to a ground stud in the engine
compartment that is connected directly to the battegative terminal, but away from the
battery. If the negative battery cable is discotewtand a terminal adapter is being used,
connect directly to the adapter.

5. Turn ON the charger and set to the highest getimnormal charging.
6. Inspect the battery every half hour after stgrtive battery charger.

o Charge the battery until the taper-rate chargacates that the battery is fully
charged.

o Estimate the battery temperature by feeling the sidhe battery. If it feels hot to the
touch or its temperature is over 45°C (125°F),ahsioue charging and allow the
battery to cool before resuming charging.

7. After charging, test the battery. RefeB@itery Inspection/Test

BATTERY ELECTRICAL DRAIN/PARASITIC LOAD TEST

Safety Precautions

CAUTION: Refer to BATTERY DISCONNECT CAUTION

Parasitic Load Testing

Small current drains, called parasitic drains, taoily draw current from the battery even with
the ignition switch in the OFF position. These gar@adrains can discharge a battery in 4-6
weeks depending on the battery's state of chajg/ben the vehicle went into storage.

For normal parasitic current drain, refer to indiwal component parasitic loads. Remember,
when checking for parasitic current draw, takeaklto see what types of equipment the
customer may have had installed on the vehiclesllar phone, anti-theft system or any device
added that requires constant voltage to retainraame will draw current at all times. So take
these added accessories into account when testipgufasitic current drain.

Saturn Parasitic Load Test Device




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

The parasitic load test device (SA91302) is usdtl @iDMM. The test device is used to mea
parasitic current drain from the battery with theiion and all accessories OFF. The load tester,
constructed with 1 ohm resistance and built-inuirprotection device, opens when the current
exceeds approximately 1-amp. When the circuit enef, the user is alerted by a red light-

emitting diode (LED) indicator. The parasitic lo@dt device is put into the circuit between the

negative battery terminal and the negative battabje so it effectively becomes a load in series
with all other vehicle loads.

IMPORTANT: The ignition key must be removed from the cylinder before

parasitic load testing. The key-minder circuit is a ctivated by the
key cylinder switch when the key is in the ignition cylinder, which
adds 20 milliamps of current draw.
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Fig. 11: View Of Parasitic Load Tester Between Nedi@e Cable & Negative Battery
Terminal

Courtesy of GENERAL MOTORS CORP.

. Install parasitic load tester between negati@ecand negative battery terminal so 1 ohm
resister of tester is in series with battery.

IMPORTANT: The alligator clamp on the parasitic load  test device must be
connected to the flat pad part on the negative batt  ery cable.
Do not connect the alligator clamp to the bolt on t he negative
battery cable. This will cause incorrect readings.
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2. Set the multimeter to MILLIVOLT scale.

Fig. 12: Measuring Current Across Tester
Courtesy of GENERAL MOTORS CORP.

3. Measure current across the tester by puttingithemeter probes in 2 terminals on the
tester. The reading is obtained in volts. This mgad directly converted to milliamps.
Should the parasitic load exceedrp, the LED indicator on the tester will light.iJmay
indicate that a vehicle accessory is ON.

4. To find the source of excessive load, start reéngoiwuses and modules in a systematic way.
When voltage drops across the tester, the circwirouits protected by that fuse is the
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source of current drain. Also remove the fusilid from the generator to check fo
voltage drop. If the voltage drop is greater thaol®s, replace the generator. Repair the
circuit and perform the parasitic load test agaiadrify the repair.

Parasitic Current Drain Testing With an Ammeter

1. Turn the ignition and all accessories OFF andenthe key from the ignition switch.
2. Disconnect the cable from the negative batteryitel.

3. Follow the manufacturers instructions for thetrmdter or ammeter being used. This could
involve plugging leads into different locationsamultimeter and changing the scale to
read amperage. On some testers you should stdré dd-amp scale setting and after
verifying that current drain is less than 2 millasnset the scale to 200 milliamps or 20
milliamps.

4. Connect the ammeter between the negative calilthamegative battery terminal so that it
IS in series. Read the parasitic current drain fileerbattery.

5. To find the source of excessive load, start remgofuses and modules in a systematic way.
When voltage drops across the tester, the circwirouits protected by that fuse is the
source of current drain. Also remove the fusili& from the generator to check for a
voltage drop. If the voltage drop is greater thaol®s, replace the generator. Repair the
circuit and perform the parasitic load test agaiadrify the repair.

Typical Parasitic Loads

Typical parasitic load for this vehicle is 10-15 nifthe vehicle does not have one of the
following components, then subtract the parasiad|of the component for typical parasitic l¢
of the vehicle (10-15 mA) to determine the parasdad range for the vehicle being tested.

IMPORTANT: During CD changer initialization, parasit  ic current draw will
fluctuate between 3 mA to 1 A. The initialization p  eriod lasts up
to a maximum of 90 seconds. After initialization, t he CD changer
parasitic current draw will stabilize at approximat ely 3 mA.

If the CD changer door is open and the light iswinated, the parasitic current draw will be
approximately 65 mA. The light will remain ON fomanutes. After the light goes out, the CD
changer parasitic current draw will stabilize ghraximately 3 mA.

Battery Electrical Drain/Parasitic Load Test
ABS 1.0 mA
BCM 3.0 mA
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CD Changer 3.0mA
ECM/PCM/TCM 0-1.0 mA
Generator 0-1.0 mA
HVAC Delayed Blower Control 1.0 mA
I/P Cluster w/Security Flashing "Security" 1.2 mA
Telltale
On-Star 0-1.0 mA
Radio 2.8-4.3 mA

Typical Undesired Parasitic Loads
The following are typical undesired parasitic laads

e Park lamps ON
Headlamps ON
Dome lamp ON
Map lights ON
Cargo lamp ON
Radio ON

o Cigar lighter ON
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BATTERY STORAGE vs PARASITIC LOAD
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PARASITIC LOAD (mA)
IMPORTANT: Vehicle will start at -30 C(-22 F) after storage days indicated.

Fig. 13: View Of Battery Storage Versus Parasitic bad Graph
Courtesy of GENERAL MOTORS CORP.

BATTERY COMMON CAUSES OF FAILURE

A battery is not designed to last forever. Withgeocare, however, the battery will provide
years of good service. If the battery tests goddstilifails to perform well, the following are
some of the more common causes:

o A vehicle accessory was left on overnight.

¢ The driving speeds have been slow with frequempisststop-and-go driving, with many
electrical accessories in use, particularly airdationing, headlights, wipers, heated rear
window, cellular telephone, etc.

e The electrical load has exceeded the generatoupyarticularly with the addition of
aftermarket equipment.

o Existing conditions in the charging system, inchggihe following possibilities:
o A slipping belt
o A bad generator
o The battery has not been properly maintained, dnctpa loose battery hold down or
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missing battery insulator if use

e There are mechanical conditions in the electrigstesn, such as a short or a pinched wire,
attributing to power failure. Refer teeneral Electrical Diagnosis.

Electrolyte Freezing

The freezing point of electrolyte depends on iecHr gravity. A fully charged battery will not
freeze until the ambient temperature gets beloRGF465°F). However, a battery with a low
state of charge may freeze at temperatures agbightC (20°F). Since freezing may ruin a
battery, the battery should be protected agaiesizing by keeping it properly charged above 80
percent state of charge, the freezing point obtieery will be somewhere below -32°C (-25°F).

Battery Protection During Vehicle Storage

Certain devices on the vehicle maintain a smalticoous current drain, parasitic load, on the
battery. A battery that is not used for an exterkibd of time will discharge. Eventually
permanent damage will result. Discharged battevikslso freeze in cold weather. Refer to
Battery Inspection/Test

In order to maintain the battery state of chargéengtoring the vehicle for more than 30 days:

CAUTION: Refer to BATTERY DISCONNECT CAUTION

Disconnect the battery ground cable to protecb#igery 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 #ieeby every 20-45 days.

A battery that has remained in a discharged sbata fong period of time is difficult to recharge
or may be permanently damaged.

JUMP STARTING IN CASE OF EMERGENCY

CAUTION: Batteries produce explosive gases. Batterie s contain
corrosive acid. Batteries supply levels of electric al current
high enough to cause burns. Therefore, in order to reduce the
risk of personal injury while working near a batter y, observe
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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.

o Do not allow battery acid to contact the eyes or th e skin.

o Flush any contacted areas with water immediately
and thoroughly.

o Get medical help.

NOTE: This vehicle has a 12 volt, negative ground el  ectrical system. Make
sure the vehicle or equipment being used to jump st art 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 batteryhsa the jumper cables will reach.
e Do not let the 2 vehicles touch.
o Make sure that the jumper cables do not have lends or missing insulation.

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

3. Turn OFF all electrical loads on both vehicled tire not needed.
4. Turn OFF the ignition on both vehicles.
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Fig. 14: Identifying Proper Jumper Cable Connection
Courtesy of GENERAL MOTORS CORP.

5. Connect the red positive (+) cable to the battestive (+) terminal (2) of the vehicle w
the discharged battery.
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10.
11.

12.

13.

14.

Use a remote positive (+) terminal if the vehices lone
Connect the red positive (+) cable to the pasifiv) terminal (1) of the booster battery.
Use a remote positive (+) terminal if the vehicies bne.

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

CAUTION: Do not connect a jumper cable directlytot  he negative
terminal of a discharged battery to prevent sparkin g and
possible explosion of battery gases.

The final connection is made to a heavy, unpdintetal engine part (4) of the vehicle with
the discharged battery.

This final attachment must be at least 46 cm ()1&uway from the dead battery.

Start the engine of the vehicle that is providimgboost.

NOTE: Never operate the starter motor more than 15 second s atatime
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 disgedrbattery.

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

Disconnect the black negative (-) cable frontTibgative (-) 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 tbsifve (+) terminal (1) of the booster
battery.

Disconnect the red positive (+) cable from #mate positive (+) terminal (2) of the
vehicle with the discharged battery.

CHARGING SYSTEM TEST

Charging System Test
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Step

Action

Value(s)

Yes

No

Did you perform the Diagnostic
System Check - Vehicle?

Goto

Diagnostic
System Check

Go toStep 2

- Vehicle

Start the engine. Observe the
charge indicator on the instrumf
panel cluster (IPC) or message
the driver information center
(DIC).

Does the charge indicator
illuminate or the DIC display a
charging system message?

n

Go toTesting
for
Intermittent

Go toStep 3

Conditions
and Poor
Connections

1. Turn OFF the ignition.

2. Connect the red lead of the
SA9154Z-A Starting and
Charging System Tester tg
the battery positive terming
SeeSpecial Tools

3. Connect the grey lead of the

SA9154Z-Ato the output
circuit of the generator. See
Special Tools

4. Start the engine.

5. Turn ON theSA9154Z-A.
SeeSpecial Tools

6. Turn OFF all vehicle
accessories.

7. Follow theSA9154Z-A
prompts. Se&pecial Tools

8. Press CHARGING
SYSTEM TEST.

Is the voltage displayed within t
specified value?

13-15.5V

Go toStep 4

Go toStep 5

Is the generator output current
greater than or equal to the load
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test value given iGenerator
Usage?

Go toStep 4

Go toStep 5

Replace the generator. Refer to
Generator Replacement

Did you complete the
replacement?

Go toStep 4

Operate the vehicle in order to
verify the repair.
Did you correct the condition?

Generator
OK

Go toStep 2

CHARGE INDICATOR ALWAYS ON

Charge Indicator Always On

Step

Action

Values

Yes

No

Schematic
Connector

Reference: Starting and Charging Schemas
End View ReferenceEngine Electrical Connector End Views

Did you perform the Diagnostic
System Check - Vehicle?

Goto

Diagnostic
System Check

Go toStep 2

- Vehicle

1.
2.

Does the battery charge indicator
remain illuminated?

Start the engine.
Turn OFF all accessories.

Go toTesting
for
Intermittent

Go toStep 3

Conditions
and Poor
Connections

»wbh e

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

Increase engine speed to 1,°
RPM.

With a scan tool, observe the
Battery Voltage parameter ir
the body control module
(BCM) data list, engine

control module (ECM) and th

instrument panel cluster (IPG

00

» 0.9-1.1V
|

N—r
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data list.
6. Compare the voltages.

Are all of the voltages within the

specified range? GotoStep 4 GotoStep 5

Are the voltages displayed within
4 the specified range? 12.8-155V¥

Goto
Charging

Go toStep 3System Test

Test the battery positive voltage and
ground circuits of the affected
module for a high resistance or
5 open. Refer t€ircuit Testing and -
Wiring Repairs .

Did you find and correct the

condition? Go toStep § Go toStep 6

Inspect for poor connections at the
harness connector of the affected
module. Refer t&€onnector

Repairs.
Did you find and correct the

condition? Go toStep § Go toStep 7

Replace the affected module. Refer
to Control Module Referencesfor
7 replacement, setup and -
programming.

Did you complete the replacement? Go toStep §

Operate the system in order to ve
8 the repair. -

Did you correct the condition? System OK| Go toStep 2

CHARGE INDICATOR INOPERATIVE

Charge Indicator Inoperative

Step Action Yes No
Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check
Go toStep 2 |- Vehicle
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1. Turn OFF the ignition.

OFF.

the bulb check.

during the bulb check?

2. Turn ON the ignition, with the engir

3. Observe the battery charge indicatg
on the instrument cluster (IPC) duri

Does the battery charge indicator illumin

e

$p0 toTesting
igr

Intermittent

Conditions
and Poor
Connections

Go toStep 3

Replace the IPC. Refer @ontrol Module

Referencedor replacement, setup and
programming.
Did you complete the repair?

Go toStep 4

repair.
Did you correct the condition?

Operate the system in order to verify the

System OK

Go toStep 2

GENERATOR NOISE DIAGNOSIS

Diagnostic Aids

Noise from a generator may be due to electricah@hanical noise. Electrical noise or magr
whine usually varies with the electrical load plhos the generator and is a normal operating
characteristic of all generators. When diagnosingigy generator, it is important to remember

that loose or misaligned components around thergmemay transmit the noise into the
passenger compartment and that replacing the genenay not solve the problem.

Generator Noise Diagnosis

Step Action Yes No
Test the generator for proper operation
1 using the Generator Tester. Refer to
Charging System Test
Is the generator operating properly? GotoStep 2 | GotoStep 11

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

2. Turn OFF all accessories.
3. Turn OFF the Ignition.
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CAUTION:

Make sure that the load is completely
turned off before connecting or
disconnecting a carbon pile load tester
to the battery. Otherwise, sparking
could ignite battery gasses which are
extremely flammable and may explode
violently.

4. Connect a carbon pile tester to the
vehicle.

5. Connect an inductive ammeter pr(
to the output circuit of the generat

6. Start the engine.

7. Increase engine speed to 1,500
RPM.

8. Increase and decrease the amount
load placed upon the generator.

9. Listen for the noise.

the amount of load placed upon the
generator by the carbonpile tester?

of

Does the noise increase and decrease|with

Go toStep 11

Go toStep 3

1. Turn OFF the engine.

2. Remove the drive belt. Refer to
Drive Belt Replacement.

3. Spin the generator pulley by hand.

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

Go toStep 4

Go toStep 11

Inspect the generator for a loose pulley
and/or pulley nut.

Is the generator pulley or pulley nut
loose?

Y

Go toStep 11

Go toStep 5

1. Loosen all of the generator mount
bolts.

2. Tighten the generator mounting bq
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sequence, if necessary. Refer to
Generator Replacement

3. Install the drive belt. Refer ©rive
Belt Replacement.

4. Start the engine.

Has the noise decreased or stopped?

to specifications and in the proper

System OK

Go toStep 6

Inspect the generator for the following
conditions:

e Strained or stretched electrical
connections

o Hoses or other vehicle equipment
resting on the generator, which m
cause the noise to be transmitted
the passenger compartment

Are any electrical connections pulling g
the generator or are any hoses, etc. re
on the generator?

n
Sti

ng
Go toStep 7

Go toStep 8

1. Reroute the electrical connections
relieve the tension.

2. Reroute the hoses, etc. away fron
the generator.

3. Start the engine.

Has the noise decreased or stopped?

=)

System OK

Go toStep 8

Inspect the drive belt for proper tensio
Refer toDrive Belt Tensioner

Diagnosis.
Is the drive belt loose?

—

Go toStep 9

Go toStep 10

1. Replace the drive belt tensioner.
Refer toDrive Belt Tensioner
Replacement.

2. Start the engine.
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Has the noise decreased or stopped?

System OK

Go toStep 11

10

Compare the vehicle with a known gog
vehicle.
Do both vehicles make the same noise

d

? System OK

Go toStep 11

11

IMPORTANT:

If no definite generator problems were found,
be sure that all other possible sources of
objectionable noise are eliminated before
replacing the generator. Replacing the
generator may not change the noise level if
the noise is a normal characteristic of the
generator or the generator mounting.

Replace the generator. Refer to
Generator ReplacemenitHas the noise

decreased or stopped?

Go toStep 12

12

Operate the system in order to verify tf
repair.
Did you correct the condition?

e

System OK

Go toStep 2

STARTER SOLENOID DOES NOT CLICK

Starter Solenoid Does Not Click

Step

Action

Yes

No

Schematic ReferenceStarting and Charging Schematics

Connector End View ReferencePower and Grounding Connector End Views

Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check
Go toStep 2 |Vehicle
Turn the ignition switch to the start  |Go toTesting
position. for Intermittent
2 Does the engine crank? Conditions and
Poor
Connections Go toStep 3

1. Install a scan tool.

2. Turn ON the ignition, with the
engine OFF.

3. With a scan tool, observe the sta

'ter
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Does the scan tool display ON?

relay Command parameter in the

engine control module (ECM) data

list.

Turn the ignition switch to the start

position.

Go toStep 5

Go toStep 4

1.
2.

3.

Does the scan tool display Park/Neutr

Turn ON the ignition, with the
engine OFF.

Verify that the transmission is in
Park or Neutral.

With a scan tool, observe the PNP

switch parameter in the engine
control module (ECM) data list.

al 250 toStep 6

Goto

Diagnostic
Trouble Code

(DTC) List -

Vehicle

Turn the ignition switch to the start
position.
Did the crank relay click?

Go toStep 8

Go toStep 6

1.
2.
3.

Does the test lamp illuminate?

Turn OFF the ignition.
Remove the crank relay.

Turn ON the ignition, with the
engine OFF.

Connect a test lamp between the
control circuit of the crank relay
coil and a good ground.

Turn the ignition switch to the sta
position.

rt

Go toStep 7

Go toStep 15

1. Connect a test lamp between the

control circuit of the crank relay
coil and the ground circuit of the
crank relay.

Turn the ignition switch to the sta
position.

rt
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Does the test lamp illuminate?

Go toStep 8

Go toStep 12

1. Turn ON the ignition.

2. Connect a test lamp between the
battery positive voltage circuit of
the crank relay switch circuit and
good ground.

3. Turn the ignition switch to the sta
position.

Does the test lamp illuminate?

a

rt

Go toStep 9

Go toStep 17

IMPORTANT:

Ensure the parking brake is applied and the
transmission is in park equipped with an
automatic transmission or neutral on a
manual transmission.

Connect a 30-amp fused jumper betwsé
the battery positive voltage circuit of th

crank relay switch circuit and the supply

voltage circuit of the starter
solenoid.Does the engine crank?

een
e

Go toStep 13

Go toStep 10

10

Does the fuse in the jumper open?

Go toStep 18

Go toStep 11

11

Test the supply voltage circuit of the
starter solenoid for a high resistance o
open. Refer t&ircuit Testing and
Wiring Repairs .

Did you find and correct the condition’

P Go toStep 22

Go toStep 14

12

Repair the ground circuit of the crank
relay. Refer taViring Repairs .
Did you complete the repair?

Go toStep 22

13

Inspect for poor connections at the cra
relay. Refer talresting for Intermittent
Conditions and Poor Connectionsand

Connector Repairs.

Did you find and correct the condition’

1]

P Go toStep 22

Go toStep 19

14

Inspect for poor connections at the stg
solenoid. Refer tdesting for
Intermittent Conditions and Poor
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ConnectionsandConnector Repairs.

Did you find and correct the condition’

P Go toStep 22

Go toStep 20

15

Repair an open or high resistance in t
control circuit of the crank relay coil.
Refer toWiring Repairs .

Did you complete the repair?

e

Go toStep 22

Go toStep 16

16

Inspect for poor connections at the
harness connector of the ECM. Refer
Testing for Intermittent Conditions

and Poor ConnectionsandConnector

Repairs .

Did you find and correct the condition’

[0

P Go toStep 22

Step 21

17

Repair the open or high resistance in
battery positive voltage circuit of the
crank relay switch. Refer Wiring

Repairs .
Did you complete the repair?

he

Go toStep 22

18

Repair the short to ground in the supp
voltage circuit of the starter solenoid.
Refer towiring Repairs .

Did you complete the repair?

y

Go toStep 22

19

Replace the crank relay.
Did you complete the replacement?

Go toStep 22

20

Replace the starter motor. Refer to
Starter Motor Replacement

Did you complete the replacement?

Go toStep 22

21

Replace the ECM. Refer t@ontrol
Module Referencedor replacement,

setup and programming.
Did you complete the replacement?

Go toStep 22

22

Operate the system in order to verify t
repair.

ne

Did you correct the condition?

System OK

Go toStep 2

STARTER SOLENOID CLICKS, ENGINE DOES NOT CRANK

Starter Solenoid Clicks, Engine Does Not Crank

Step

Action

Yes

No
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Schematic ReferenceStarting and Charging Schematics

Connector End View ReferenceMaster Electrical Component List

Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check
Go toStep 2 |Vehicle
Apply the brake and press the start buttan. Go toStarter
2 Did the starter solenoid click? Solenoid Does
Go toStep 3 |Not Click
Inspect the engine and belt drive system|for Engine Will Not
3 mechanical binding, seized engine or seized Crank -
generator. Crankshaft
Does the engine move freely? Go toStep 4 |Will Not Rotate
Test the battery positive cable between the
battery and the starter solenoid for high
4 resistance. Refer @ircuit Testing and
Wiring Repairs .
Did you find and correct the condition? | GotoStep8 | GotoStep 5
Test the ground circuit between the battery
and the starter motor for a high resistange.
5 Refer toCircuit Testing andWiring
Repairs .
Did you find and correct the condition? | GotoStep8 | Go toStep 6
Inspect for poor connections at the starter.
Refer toTesting for Intermittent
6 Conditions and Poor Connectionsaand
Connector Repairs.
Did you find and correct the condition? | GotoStep 8 | Go toStep 7
Replace the starter. ReferStarter Motor
7 Replacement
Did you complete the replacement? Go toStep 8 -
Operate the system for which the symptgm
8 occurred.
Did you correct the condition? System OK Go toStep 2

ENGINE CRANKS SLOWLY

Inspect the following items:
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o Battery-Perform the Battery Inspection/Test. ReédeBattery Inspection/Test

o Wiring-Inspect the wiring for damage. Inspect ahpections to the starter motor, the
solenoid, the battery and all ground connectioe$eiRo:

o Circuit Testing
o Wiring Repairs
o Testing for Intermittent Conditions and Poor Connedions
o Connector Repairs
o Engine-Verify that the engine is not seized.

If the battery, the wiring and the engine are fiomihg properly and the engine continues to
crank slowly, replace the starter motor. RefeStarter Motor Replacement

STARTER MOTOR NOISE DIAGNOSIS

Diagnostic Aids

Inspect the flywheel ring gear for damage or uniusear.
Test Description

The number below refers to the step number onidgndstic table.

5: A starter motor that remains engaged after ergjaré up can be cause by a starter relay
that hangs up or a low current short to B+ on theey solenoid crank voltage circuit.
Verify the integrity of the starter solenoid crartttage circuit before replacing the starter
motor.

Starter Motor Noise Diagnosis

Step Action Yes No
Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic

System Check
Go toStep 2 |Vehicle

Start the engine. Go toTesting
Does the starter operate normally? for Intermittent
2 Conditions and
Poor
Connections Go toStep 3

Start the engine while listening to the
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starter motor turn.
Is there a loud "whoop", that may soundl
like a siren if the engine is revwed while
the starter is engaged, after the engine
starts, but while the starter is still held i
the engaged position? GotoStep 6 | GotoStep 4

Do you hear a "rumble", a "growl", or, i
some cases, a "knock" as the starter is
coasting down to a stop after starting the
engine? GotoStep7 | GotoStep 5

—

IMPORTANT:

This is often diagnosed as a starter drive gear
hang-in or a weak solenoid.

When the engine is cranked, do you hear a
high-pitched whine after the engine cranks
and starts normally? GotoStep8 | GotoStep 7

Inspect the flywheel ring gear for the
following:

e Chipped gear teeth
e Missing gear teeth
o Milled teeth

Is the flywheel bent or does it have
damaged teeth? GotoStep8 | GotoStep 7

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

2. Inspect the starter motor bushings
clutch gear.

Does the clutch gear have chipped or
milled teeth or worn bushings? GotoStep 9 | GotoStep 10

Replace the flywheel. Refer Engine
Flywheel Replacement -

Did you complete the replacement? Go toStep 10

Replace the starter motor. Refer to
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9 Starter Motor Replacement i
Did you complete the replacement? Go toStep 10
Operate the system in order to verify thg
10 repair.
Did you correct the condition? System OK Go toStep 3

REPAIR INSTRUCTIONS

BATTERY NEGATIVE CABLE DISCONNECTION AND CONNECTION

Removal Procedure

CAUTION: Refer to Battery Disconnect Caution
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Fig. 15: Identifying Battery Cover Screw & Cover

Courtesy of GENERAL MOTORS CORP.

Record all of the customers radio station presets

Turn OFF all the lamps and accessories.

Ensure the ignition switch is in the OFF positamal the key is removed.
From inside the vehicle, remove the battery ceusgw and cover.
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Fig. 16: View Of Negative Battery Cable Terminal Aml Nut
Courtesy of GENERAL MOTORS CORP.

5. Loosen the negative battery cable terminal (1) nu
Remove the negative battery cable from the hattegative terminal (2).
7. Reposition the negative battery cable away flobiattery negative terminal.

o

Installation Procedure
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Fig. 17: View Of Neqgative Battery Cable Terminal Aml Nut
Courtesy of GENERAL MOTORS CORP.

1. Position and install the negative battery cablié battery negative terminal (2).

NOTE: Refer to Fastener Notice

2. Tighten the negative battery cable terminal (i) n

Tighten: Tighten the nut to 9 N.m (80 Ib in).
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Fig. 18: Identifying Battery Cover Screw & Cover
Courtesy of GENERAL MOTORS CORP.

3. Install the battery cover and screw.
Tighten: Tighten the screw to 1.6 N.m (14 Ib in).
4. Reset all of the customers radio station presets.

BATTERY NEGATIVE CABLE REPLACEMENT

Removal Procedure
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IMPORTANT:

o Always use replacement cables that are of the same  type,
diameter and length of the cables that you are repl  acing.

o Always route the replacement cable the same way as  the
original cable.

Fig. 19: Identifying Body Wiring Harness Connector& Negative Battery Cable
Connector

Courtesy of GENERAL MOTORS CORP.

Disconnect the negative battery cable. Ref@atttery Negative Cable Disconnection
and Connection

Disconnect the body wiring harness electricaheator (4) from the negative battery cable
electrical connector (1).
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Fig. 20: View Of Neqgative Battery Cable Ground Bolt
Courtesy of GENERAL MOTORS CORP.

3. Remove the negative battery cable ground balt(2ttery shown removed for clarity).
4. Remove the negative battery cable.

Installation Procedure
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Fig. 21: View Of Neqgative Battery Cable Ground Bolt
Courtesy of GENERAL MOTORS CORP.

1. Position the negative battery cable to the batiex. (battery shown removed for clarity).

NOTE: Refer to Fastener Notice

2. Install the negative battery cable ground bolt (2

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).
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Fig. 22: Identifying Body Wiring Harness Connector& Negative Battery Cable
Connector

Courtesy of GENERAL MOTORS CORP.

3. Connect the body wiring harness electrical comamgd) to the negative battery cable
electrical connector (1).

4. Connect the negative battery cable. Ref@dtiery Negative Cable Disconnection and
Connection

BATTERY NEGATIVE CABLE EXTENSION CABLE REPLACEMENT

Removal Procedure

IMPORTANT: 4 Always use replacement cables that are of the same  type,
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diameter and length of the cables that you are repl  acing.

o Always route the replacement cable the same way as  the
original cable.

Fig. 23: Identifying Battery Negative Cable Extensin Cable Clip
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the negative battery cable. Ref@attery Negative Cable Disconnection
and Connection

2. Remove the engine wiring harness from the batteggative cable extension cable clip (2).
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Fig. 24: View Of Battery Negative Extension Cable fdund Bolt & Battery Negative
Extension Cable Terminal

Courtesy of GENERAL MOTORS CORP.

3. Remove the battery negative cable extension gamblend bolt (2) from the cylinder head.
4. Reposition the battery negative cable extensaecterminal (1) from the cylinder head.
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Fig. 25: Identifying Battery Negative Extension Cake Ground Bolt & Battery
Negative Extension Cable Clip
Courtesy of GENERAL MOTORS CORP.

. Remove the battery negative cable extension ¢amblend bolt (1) from the left wheelhouse
panel upper reinforcement.
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Remove the battery negative cable extension cdipl€3) from the left upper engine

compartment support bracket.
Remove the battery negative cable extension chipl¢4) from the front compartment side

rail.

Fig. 26: View Of Battery Negative Cable Extension &ble
Courtesy of GENERAL MOTORS CORP.

8. Remove the battery negative cable extension dadrtethe engine compartment.

Installation Procedure




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

Fig. 27: View Of Battery Negative Cable Extension &ble
Courtesy of GENERAL MOTORS CORP.

1. Install the battery negative cable extensione#&bthe engine compartment.
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Fig. 28: Identifying Battery Negative Extension Cake Ground Bolt & Battery

Negative Extension Cable Clip
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice
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2. Install the battery negative cable extensionecghbund bolt (1) to the left wheelhouse
panel upper reinforcement.

Tighten: Tighten the bolt to 58 N.m (43 Ib ft).

3. Install the battery negative cable extensionecaly (3) to the left upper engine
compartment support bracket.
4. Install the battery negative cable extensionecalyp (4) to the front compartment side rail.
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Fig. 29: View Of Battery Negative Extension Cable dund Bolt & Battery Negative
Extension Cable Terminal

Courtesy of GENERAL MOTORS CORP.

5. Position the battery negative cable extensiofedabminal (1) to the cylinder head.
6. Install the battery negative cable extensioneghbbund bolt (2) to the cylinder head.

Tighten: Tighten the bolt to 58 N.m (43 Ib ft).

Fig. 30: Identifying Battery Negative Cable Extensin Cable Clip
Courtesy of GENERAL MOTORS CORP.




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

7. Install the engine wiring harness to the battexyative cable extension cable clip (2).

8. Connect the negative battery cable. Ref@datiery Negative Cable Disconnection and
Connection

BATTERY POSITIVE CABLE REPLACEMENT

Removal Procedure

IMPORTANT: 4 Always use replacement cables that are of the same  type,
diameter and length of the cables that you are repl  acing.

o Always route the replacement cable the same way as  the
original cable.
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Fig. 31: Identifying Accessory Wiring Junction Blok Cover & Nut

Courtesy of GENERAL MOTORS CORP.

Disconnect the negative battery cable. Ref@atttery Negative Cable Disconnection
and Connection

Open the accessory wiring junction block cover (1

Remove the accessory wiring junction block nit (2

Remove the positive battery cable terminal (@)nfthe stud.

Remove the positive battery cable clip (5) frbmn multiuse relay bracket.
Push the positive battery cable grommet (6) riouh the dash panel.
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Fig. 32: View Of Positive Battery Cable Clip, Posivve Battery Cable & Retainers
Courtesy of GENERAL MOTORS CORP.

7. Remove the right side instrument panel insulpsorel. Refer tinstrument Panel
Insulator Panel Replacement Right Side.

8. Remove the passenger side carpet. Reféranot Floor Panel Carpet Replacement
Right Side.

9. Pull up the passenger side corner of the daskl pannd barrier until the positive battery
cable is accessible.

10. Remove the positive battery cable clip (2) ftbenstud on the dash panel.
11. Pull the grommet (1) from the dash panel.
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12. Remove the positive battery cable (3) from #@tainers (4) on the body wiring harness.

Fig. 33: View Of Positive Battery Cable
Courtesy of GENERAL MOTORS CORP.

13. Remove the positive battery cable (1) from the bwthng harness right front sill plate (Z
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Fig. 34: Identifying Body Wiring Harness, Electricd Connector & Positive Battery

Cable Clips
Courtesy of GENERAL MOTORS CORP.

14. Remove the body wiring harness (1) from thetpwesbattery cable clips (4).
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15. Disconnect the body wiring harness electrical cotorg2) from the battery cable electri
connector (3).

Fig. 35: View Of Positive Battery Cable Clips And Bsitive Battery Cable Cover
Courtesy of GENERAL MOTORS CORP.

16. Remove the positive battery cable clips (1) ftbenfloor panel studs.
17. Open the positive battery cable cover (2).

18. Loosen the positive battery cable terminal nut.
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Fig. 36: View Of Positive Battery Cable
Courtesy of GENERAL MOTORS CORP.

19. Remove the positive battery cable out from underéar carpet and remove the cable 1
the vehicle.

Installation Procedure
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Fig. 37: View Of Positive Battery Cable
Courtesy of GENERAL MOTORS CORP.

1. Route the positive battery cable under the ragoaet and position the cable from the
vehicle floor pan.
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Fig. 38: View Of Positive Battery Cable Clips & Posive Battery Cable Cover
Courtesy of GENERAL MOTORS CORP.

2. Install the positive battery cable clips (1) lte floor panel studs.
3. Install the positive battery cable terminal te Hattery positive terminal.

NOTE: Refer to Fastener Notice

4. Tighten the positive battery cable terminal nut.

Tighten: Tighten the nut to 9 N.m (80 Ib in).
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5. Close the positive battery cable cover (2).

Fig. 39: Identifying Body Wiring Harness, Electricd Connector & Positive Battery

Cable Clips
Courtesy of GENERAL MOTORS CORP.
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6. Install the body wiring harness (1) to the pwusitbattery cable clips (4).

7. Connect the body wiring harness electrical camamg®) to the battery cable electrical
connector (3).

Fig. 40: View Of Positive Battery Cable
Courtesy of GENERAL MOTORS CORP.

8. Install the positive battery cable (1) to the yowaring harness right front sill plate (2).
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Fig. 41: View Of Positive Battery Cable Clip, Posivve Battery Cable & Retainers
Courtesy of GENERAL MOTORS CORP.

9. Push the grommet (1) through the dash panel.
10. Install the positive battery cable (3) to theireers (4) on the body wiring harness.
11. Install the positive battery cable clip (2) he stud on the dash panel.
12. Reposition the passenger side corner of thepiasl sound barrier.

13. Install the passenger side carpet. Reféromt Floor Panel Carpet Replacement
Right Side.

14. Install the right side instrument panel insulgganel. Refer tinstrument Panel Insulator
Panel Replacement Right Side.
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Fig. 42: Identifying Accessory Wiring Junction Blok Cover & Nut
Courtesy of GENERAL MOTORS CORP.

15. Ensure that the positive battery cable gromgjeis(completely seated through the dash
panel.

16. Install the positive battery cable terminal @@}he junction block stud.
17. Install the accessory wiring junction block (RIt

Tighten: Tighten the nut to 22 N.m (16 Ib ft).

18. Close the accessory wiring junction block cagr
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19. Install the positive battery cable clip (5) e multiuse relay bracket.

20. Connect the negative battery cable. Ref@atbery Negative Cable Disconnection and
Connection

BATTERY POSITIVE JUNCTION BLOCK CABLE REPLACEMENT

Removal Procedure

IMPORTANT: 4 Always use replacement cables that are of the same  type,
diameter and length of the cables that you are repl  acing.

o Always route the replacement cable the same way as  the
original cable.
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Fig. 43: Identifying Accessory Wiring Junction Blodk Cover & Nut

Courtesy of GENERAL MOTORS CORP.

Disconnect the negative battery cable. Ref@atttery Negative Cable Disconnection
and Connection

Open the accessory wiring junction block coveér (1

Remove the accessory wiring junction block nit (2

Remove the positive battery cable terminal (@)nfthe stud.

Remove the battery positive junction block cabteninal (4) from the stud.
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Fig. 44: Identifying Battery Positive Junction Blod Cable Clips
Courtesy of GENERAL MOTORS CORP.

6. Remove the battery positive junction block cabipsc{1) from the power steering resen
bracket.
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Fig. 45: Identifying Battery Positive Junction Blodk Cable Boot & Cable Terminal

Courtesy of GENERAL MOTORS CORP.

Reposition the battery positive junction blocklesboot (1).
Remove the battery positive junction block cablgenerator nut (3).
Remove the battery positive junction block cableninal (3) from the generator stud.
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Fig. 46: Identifying Starter Heat Shield Bolt & Shield
Courtesy of GENERAL MOTORS CORP.

10. Remove the left catalytic converter. RefeCadalytic Converter Replacement- Left
Side.

11. Remove the starter heat shield bolt and shield.
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Fig. 47: View Of Battery Positive Junction Block Céle Clip & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

12. Remove the battery positive junction block cattile (1) from the engine block.
13. Remove the starter solenoid BAT terminal nut (3)

14. Remove the battery positive junction block caéteninal (2) from the starter.
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Fig. 48: Identifying Battery Positive Junction Blok Cable
Courtesy of GENERAL MOTORS CORP.

15. Lower the vehicle.
16. Remove the battery positive junction block cdimen the vehicle.

Installation Procedure
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Fig. 49: Identifying Battery Positive Junction Blok Cable
Courtesy of GENERAL MOTORS CORP.

1. Install the battery positive junction block catdehe vehicle.




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

Fig. 50: Identifying Accessory Wiring Junction Blok Cover & Nut
Courtesy of GENERAL MOTORS CORP.

2. Install the battery positive junction block cat#eminal (4) to the stud.
3. Install the positive battery cable terminal @}Hhe junction block stud.

NOTE: Refer to Fastener Notice

4. Install the accessory wiring junction block rix.

Tighten: Tighten the nut to 22 N.m (16 Ib ft).
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5. Close the accessory wiring junction block covgr (

{

9

Fig. 51: Identifying Battery Positive Junction Blodk Cable Clips
Courtesy of GENERAL MOTORS CORP.

6. Install the battery positive junction block cabligs (1) to the power steering reservoir
bracket.
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Fig. 52: Identifying Battery Positive Junction Blodk Cable Boot & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

7. Install the battery positive junction block cat#eminal (3) to the generator stud.
8. Install the battery positive junction block catiegenerator nut (3).
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Tighten: Tighten the nut to 22 N.m (16 Ib ft).

9. Position the battery positive junction block ebbot (1).
10. Raise and suitably support the vehicle. Reféiftong and Jacking the Vehicle.

Fig. 53: View Of Battery Positive Junction Block Céle Clip & Cable Terminal

Courtesy of GENERAL MOTORS CORP.

11. Install the battery positive junction block cabtrminal (2) to the starter.
12. Install the starter solenoid BAT terminal nuk (3

Tighten: Tighten the nut to 25 N.m (18 Ib ft).
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13. Install the battery positive junction block aablip (1) to the engine block.

Fig. 54: Identifying Starter Heat Shield Bolt & Shield
Courtesy of GENERAL MOTORS CORP.

14. Install the starter heat shield and bolt.
Tighten: Tighten the bolt to 7 N.m (62 Ib in).

15. Install the left catalytic converter. ReferGatalytic Converter Replacement- Left
Side.

16. Connect the negative battery cable. Ref@dtiery Negative Cable Disconnection and
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Connectior.

BATTERY REPLACEMENT

Removal Procedure

Fig. 55: Identifying Body Wiring Harness Connector& Negative Battery Cable
Connector

Courtesy of GENERAL MOTORS CORP.

Disconnect the negative battery cable. Ref@atttery Negative Cable Disconnection
and Connection

Disconnect the body wiring harness electricaheator (3) from the battery current sensor

(2).
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3. Disconnect the body wiring harness electricahector (4) from the negative battery cable
electrical connector (1).

Fig. 56: Identifying Body Wiring Harness, Electricd Connector & Positive Battery
Cable Clips
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Courtesy of GENERAL MOTORS CORP.

4. Disconnect the body wiring harness electricaheator (2) from the positive battery cable
electrical connector (3).

Fig. 57: View Of Positive Battery Cable Clips & Posive Battery Cable Cover
Courtesy of GENERAL MOTORS CORP.

5. Open the positive battery cable cover (2).
Loosen the positive battery cable terminal nut.
7. Remove the positive battery cable terminal fromidaitery positive terminal and reposit

o
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the cable out of the wa

1

Fig. 58: Identifying Battery Vent Hose Grommet
Courtesy of GENERAL MOTORS CORP.

8. Remove the battery vent hose grommet (1) fronbétiery box.




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

10.
11.

Fig. 59: View Of Battery, Battery Hold Down & Bolt

Courtesy of GENERAL MOTORS CORP.

Remove the battery hold down bolt (2).
Remove the battery hold down (3).
Remove the battery (1).
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Fig. 60: Identifying Battery Vent Hose
Courtesy of GENERAL MOTORS CORP.

12. Remove the battery vent hose from the battergquired.

Installation Procedure
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Fig. 61: Identifying Battery Vent Hose
Courtesy of GENERAL MOTORS CORP.

1. Install the battery vent hose to the battersedfuired.
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Fig. 62: View Of Battery, Battery Hold Down & Bolt
Courtesy of GENERAL MOTORS CORP.

2. Install the battery (1) into the battery box.
3. Install the battery hold down (3).
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NOTE: Refer to Fastener Notice

4. Install the battery hold down bolt (2).

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).

1

Fig. 63: Identifying Battery Vent Hose Grommet
Courtesy of GENERAL MOTORS CORP.

5. Install the battery vent hose grommet (1) todthtery box.
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Fig. 64: View Of Positive Battery Cable Clips & Posive Battery Cable Cover
Courtesy of GENERAL MOTORS CORP.

6. Position the positive battery cable and Instal¢able terminal to the battery positive
terminal.

7. Tighten the positive battery cable terminal nut.
Tighten: Tighten the nut to 9 N.m (80 Ib in).

8. Close the positive battery cable cover (2).
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Fig. 65: Identifying Body Wiring Harness, Electricd Connector & Positive Battery

Cable Clips
Courtesy of GENERAL MOTORS CORP.

9. Connect the body wiring harness electrical camamg®) to the positive battery cable
electrical connector (3).
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Fig. 66: Identifying Body Wiring Harness Connector& Negative Battery Cable
Connector

Courtesy of GENERAL MOTORS CORP.

10. Connect the body wiring harness electrical coilamg4) to the negative battery cable
electrical connector (1).

11. Connect the body wiring harness electrical cciamg3) to the battery current sensor (2).

12. Connect the negative battery cable. Ref@adtiery Negative Cable Disconnection and
Connection

STARTER MOTOR REPLACEMENT

Removal Procedure
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Fig. 67: Identifying Starter Heat Shield Bolt & Shield
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the negative battery cable. Ref@dttery Negative Cable Disconnection
and Connection

2. Remove the left catalytic convertor. RefeCatalytic Converter Replacement- Left
Side.

3. Remove the starter heat shield bolt and shield.
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Fig. 68: View Of Battery Positive Junction Block Céle Clip & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

4. Remove the starter solenoid BAT terminal nut (3).
5. Remove the battery positive junction block cdbleninal (2) from the starter.
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Fig. 69: Identifying Engine Wiring Harness Electrical Connector
Courtesy of GENERAL MOTORS CORP.

6. Disconnect the engine wiring harness electricahector (1) from the starter.
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Fig. 70: View Of Starter Bolts & Starter
Courtesy of GENERAL MOTORS CORP.

7. Remove the starter bolts and starter.

Installation Procedure
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Fig. 71: View Of Starter Bolts & Starter
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the starter and bolts.

Tighten: Tighten the bolts to 50 N.m (37 Ib ft).
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Fig. 72: Identifying Engine Wiring Harness Electrical Connector
Courtesy of GENERAL MOTORS CORP.

2. Connect the engine wiring harness electrical ectam (1) to the starter.
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Fig. 73: View Of Battery Positive Junction Block Céle Clip & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

3. Install the battery positive junction block catdeminal (2) to the starter.
4. Install the starter solenoid BAT terminal nut.(3)

Tighten: Tighten the nut to 25 N.m (18 Ib ft).
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Fig. 74: Identifying Starter Heat Shield Bolt & Shield
Courtesy of GENERAL MOTORS CORP.

5. Install the starter heat shield and bolt.
Tighten: Tighten the bolt to 7 N.m (62 Ib in).

6. Install the left catalytic convertor. ReferG@atalytic Converter Replacement- Left
Side.

7. Connect the negative battery cable. Ref@datiery Negative Cable Disconnection and
Connection

GENERATOR REPLACEMENT
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Removal Procedur¢

Fig. 75: Identifying Battery Positive Junction Blodk Cable Boot & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the negative battery cable. Ref@&attery Negative Cable Disconnection
and Connection
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Remove the drive belt. Refer Dwive Belt Replacement.

Reposition the battery positive junction blocklesboot (1).

Remove the battery positive junction block cablgenerator nut (2).

Remove the battery positive junction block cableninal (3) from the generator stud.
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Fig. 76: View Of Engine Wiring Harness Electrical @nnector
Courtesy of GENERAL MOTORS CORP.

6. Disconnect the engine wiring harness electrioahector (1) from the generator.
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Fig. 77: Identifying Power Steering Reservoir InletHose Clip & Hose Clip Bracket
Courtesy of GENERAL MOTORS CORP.

7. Remove the power steering reservoir inlet hapge(t) from the power steering fluid
reservoir hose clip bracket (2).
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Fig. 78: Identifying Idler Pulley Bolt
Courtesy of GENERAL MOTORS CORP.

8. Loosen the idler pulley bolt (1) and slide thédgyuout as far as possible.




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook

Fig. 79: View Of Generator Nuts, A/C Compressor/Evporator Hose Bracket & P/S
Fluid Reservoir Hose Clip Bracket
Courtesy of GENERAL MOTORS CORP.

9. Remove the generator nuts (3).

10. Remove the air conditioning (A/C) compressonpevator hose bracket (2) from the left
generator stud.

11. Remove the power steering fluid reservoir hdipebcacket (1) from the right generator
stud.
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12. Remove the generator and idler pulley togetiwen the vehicle.
13. Remove the idler pulley from the generator.

Installation Procedure

Fig. 80: View Of Generator Nuts, A/C Compressor/Evporator Hose Bracket & P/S

Fluid Reservoir Hose Clip Bracket
Courtesy of GENERAL MOTORS CORP.

1. Install the idler pulley to the generator.
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Install the generator and idler pulley togetlethe vehicle.

Install the generator onto the studs.

Install the power steering fluid reservoir holye loracket (1) to the left generator stud.
Install the A/C compressor/evaporator hose bita@do the right generator stud.
Install the generator nuts (3) finger tight.

Fig. 81: Identifying Idler Pulley Bolt
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Courtesy of GENERAL MOTORS CORP.

7. Install the idler pulley bolt (1) finger tight.

NOTE: Refer to Fastener Notice

8. Tighten the generator bolt/nuts in the followsagjuence to specifications.
1. Idler pulley bolt
2. Left nut
3. Right nut

Tighten: Tighten the bolt/nuts to 50 N.m (37 Ib ft).
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Fig. 82: Identifying Power Steering Reservoir InletHose Clip & Hose Clip Bracket
Courtesy of GENERAL MOTORS CORP.

9. Install the power steering reservoir inlet hdge (@) to the power steering fluid reservoir
hose clip bracket (2).
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Fig. 83: View Of Engine Wiring Harness Electrical @nnector
Courtesy of GENERAL MOTORS CORP.

10. Connect the engine wiring harness electricahector (1) to the generator.
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Fig. 84: Identifying Battery Positive Junction Blodk Cable Boot & Cable Terminal
Courtesy of GENERAL MOTORS CORP.

11. Install the battery positive junction block acabérminal (3) to the generator stud.
12. Install the battery positive junction block aabb generator nut (2).
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Tighten: Tighten the nut to 22 N.m (16 Ib ft).

13. Position the battery positive junction blockledfoot (1) over the stud.

14. Install the drive belt. Refer frive Belt Replacement.
15. Connect the negative battery cable. Ref@atiery Negative Cable Disconnection and

Connection

DESCRIPTION AND OPERATION

BATTERY DESCRIPTION AND OPERATION

'
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Fig. 85: View Of Battery Warning Label

Courtesy of GENERAL MOTORS CORP.

CAUTION: Batteries produce explosive gases, contain corrosiv
supply levels of electrical current high enough to
burns. Therefore, to reduce the risk of personal in

working near a battery:

e acid and
cause
jury when

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

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

e Do not allow the battery electrolyte to contact the
the skin. Flush immediately and thoroughly any cont
areas with water and get medical help.

eyes or
acted
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e 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 manu  facture of automotive
lead-acid batteries, dealers and service shops that handle them
are subject to various regulations issued by OSHA, EPA, DOT and
various state or local agencies. Other regulations may also apply
in other locations. Always know and follow these re gulations
when handling batteries.

Batteries that are no longer wanted must be dispofsky an approved battery recycler and r
never be thrown in the trash or sent to a landfill.

Batteries that are not part of the vehicle itsett, the battery under the hood, must only be
transported on public streets for business purpoaegpproved hazardous material transport
procedures.

Battery storage, charging and testing facilitiesejpair shops must meet various requirements for
ventilation, safety equipment, material segregatba

The maintenance-free battery is standard. Theraawvent plugs in the cover. The battery is
completely sealed except for 2 small vent holg¢kerside. These vent holes allow the small
amount of gas that is produced in the battery ¢aes

The battery has 3 functions as a major sourceergn

e Engine cranking
o Voltage stabilizer
¢ Alternate source of energy with generator overload

The battery specification label, example below tams 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. 86: View Of Battery Specification Label
Courtesy of GENERAL MOTORS CORP.

Battery Ratings
A battery may have 3 ratings:

e Amp hour
e Reserve capacity
¢ Cold cranking amperage

When a battery is replaced, use a battery witHaimatings. Refer to the battery specification
label on the original battery or referBattery Usage

Amp Hour
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The amp hour rating of a battery is the amouninaé it takes a fully charged battery, be
discharged at a constant rate of 1 amperes andstaobtemperature of 27°C (80°F), to reach a
terminal voltage of 10.5 volts. Refer Battery Usagefor the amp hour rating of the original
equipment battery.

Reserve Capacity

Reserve capacity is the amount of time in minutéskies a fully charged battery, being
discharged at a constant rate of 25 amperes amistaat temperature of 27°C (80°F), to rea
terminal voltage of 10.5 volts. Refer Battery Usagefor the reserve capacity rating of the
original equipment battery.

Cold Cranking Amperage

The cold cranking amperage is an indication ofbiéity of the battery to crank the engine at
cold temperatures. The cold cranking amperagegaitne minimum amperage the battery must
maintain for 30 seconds at -18°C (0°F) while manitgy at least 7.2 volts. Refer Battery
Usagefor the cold cranking amperage rating for thisicieh

CHARGING SYSTEM DESCRIPTION AND OPERATION

Electrical Power Management (EPM) Overview

The electrical power management (EPM) system igjigled to monitor and control the charging
system and send diagnostic messages to alertitlee df possible problems with the battery and
generator. This EPM system primarily utilizes exgsionboard computer capability to maxim
the effectiveness of the generator, to manageotw improve battery state-of-charge and life
and minimize the system's impact on fuel econorhg. HPM system performs 3 functions:

e It monitors the battery voltage and estimates #ieeby condition.
o It takes corrective actions by boosting idle speauiadjusting the regulated voltage.
e It performs diagnostics and driver notification.

The battery condition is estimated during ignit@fhand during ignition-on. During ignition-off

the state-of-charge (SOC) of the battery is detechby measuring the open-circuit voltage. The
SOC is a function of the acid concentration andrternal resistance of the battery and is
estimated by reading the battery open circuit galtahen the battery has been at rest for several
hours.

The SOC can be used as a diagnostic tool to elidwlstomer or the dealer the condition of the
battery. Throughout ignition-on, the algorithm goabusly estimates SOC based on adjusted net
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amp hours, battery capacity, initial SOC and temijee

While running, the battery degree of dischargeimarily determined by a battery current
sensor, which is integrated to obtain net amp hours

In addition, the EPM function is designed to parfoegulated voltage control (RVC) to imprt
battery SOC, battery life and fuel economy. Thadsomplished by using knowledge of the
battery SOC and temperature to set the chargirigg®to an optimum battery voltage level for
recharging without detriment to battery life.

The Charging System Description and OperationMisléld into 3 sections. The first section
describes the charging system components andithagration into the EPM. The second section
describes charging system operation. The thirdosedescribes the instrument panel cluster
(IPC) operation of the charge indicator, driveomfation center (DIC) messages and voltmeter
operation.

Charging System Components

Generator

The generator is a serviceable component. If tisemadiagnosed failure of the generator it must
be replaced as an assembly. The engine drive tdedisdhe generator. When the rotor is spun it
induces an alternating current (AC) into the statmdings. The AC voltage is then sent through
a series of diodes for rectification. The rectifiedtage has been converted into a direct current
(DC) for use by the vehicles electrical system &main electrical loads and the battery charge.
The voltage regulator integral to the generatotrotsithe output of the generator. It is not
serviceable. The voltage regulator controls theusrtnof current provided to the rotor. If the
generator has field control circuit failure, thengeator defaults to an output voltage of 13.8
volts.

Body Control Module (BCM)

The body control module (BCM) is a GMLAN devicectimmunicates with the engine control
module (ECM) and the instrument panel cluster (IRCklectrical power management (EPM)
operation. The BCM determines the output of theeggior and sends the information to the

ECM for control of the generator field control airc It monitors the generator field duty cycle
signal circuit information sent from the ECM forntml of the generator. It monitors a battery
current sensor, the battery positive voltage drand estimated battery temperature to determine
battery state of charge (SOC). The BCM performne Imtiost.

Battery Current Sensor
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The battery current sensor is a serviceable conmpdingt is connected to the negative bat
cable at the battery. The battery current sensoBisvire hall effect current sensor. The battery
current sensor monitors the battery current. gatly inputs to the BCM. It creates asélt pulse
width modulation (PWM) signal of 128 Hz with a dutycle of 0-100 percent. Normal duty
cycle is between 5-95 percent. Between 0-5 pear@h©5-100 percent are for diagnostic
purposes.

Engine Control Module (ECM)

The ECM directly controls the generator field cohtircuit input to the generator. The ECM
receives control decisions based on messagesliBQ@M. It monitors the generators generator
field duty cycle signal circuit and sends the infation to the BCM.

Instrument Panel Cluster (IPC)

The IPC provides a means of customer notificatioceise of a failure and a voltmeter. There are
2 means of notification, a charge indicator andied information center (DIC) message of
SERVICE BATTERY CHARGING SYSTEM.

Charging System Operation

The purpose of the charging system is to mainterbattery charge and vehicle loads. There are
6 modes of operation and they include:

o Battery Sulfation Mode

e Charge Mode

e Fuel Economy Mode

o Headlamp Mode

¢ Start Up Mode

¢ Voltage Reduction Mode

The engine control module (ECM) controls the getogrdorough the generator field control
circuit. It monitors the generator performance gtothe generator field duty cycle signal circuit.
The ECM controls the generator through the genefad control circuit. The signal is a 5-volt
pulse width modulation (PWM) signal of 128 Hz watlduty cycle of 0-100 percent. Normal
duty cycle is between 5-95 percent. Between 0-bgm¢rand 95-100 percent are for diagnostic
purposes. The following table shows the commandigaycle and output voltage of the
generator:

Charging System Description and Operation
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Commanded Duty Cycle Generator Output Voltage

10% 11V

20% 11.56 V
30% 12.12V
40% 12.68 V
50% 13.25V
60% 13.81V
70% 14.37V
80% 14.94V
90% 155V

The generator provides a feedback signal of thergéor voltage output through the generator
field duty cycle signal circuit to the ECM. Thiganmation is sent to the body control module
(BCM). The signal is a 5-volt PWM signal of 128 t#h a duty cycle of 0-100 percent. Normal
duty cycle is between 5-99 percent. Between 0-bgrgrand 100 percent are for diagnostic
purposes.

Battery Sulfation Mode

The BCM will enter this mode when the interpretedeyator output voltage is less than 13.2
volts for 45 minutes. When this condition exises BCM will enter Charge Mode for 2-3
minutes. The BCM will then determine which modeber depending on voltage requirements.

Charge Mode
The BCM will enter Charge Mode when ever one offtiiewing conditions are met.

e The wipers are ON for than 3 seconds.

e GMLAN (Climate Control Voltage Boost Mode Requastrue, as sensed by the HVAC
control head. High speed cooling fan, rear defoggerHVAC high speed blower
operation can cause the BCM to enter the ChargeeMod

e The estimated battery temperature is less thar{Z2T).

o Battery State of Charge is less than 80 percent.

e Vehicle Speed is greater than 145 km/h (90 mph)

e Current Sensor Fault Exists

e System Voltage was determined to be below 12.56 vol

When any one of these conditions is met, the syatidirset targeted generator output voltage
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charging voltage between 13.9V and 15.5V, depenuiinie battery state of charge
estimated battery temperature.

Fuel Economy Mode

The BCM will enter Fuel Economy Mode when the eatad battery temperature is at least 0°C
(32°F) but less than or equal to 80°C (176°F) cdeulated battery current is less than 15
amperes and greater than -8 amperes and the ba@&lyis greater than or equal to 80 percent.
Its targeted generator output voltage is the openitvoltage of the battery and can be between
12.5 and 13.1 volts. The BCM will exit this modelaanter Charge Mode when any of the
conditions described above are present.

Headlamp Mode

The BCM will enter Headlamp Mode when ever the keagds are ON (high or low beams).
Voltage will be regulated between 13.9 and 14.%svol

Start Up Mode

When the engine is started the BCM sets a targgeerator output voltage of 14.5 volts for 30
seconds.

Voltage Reduction Mode

The BCM will enter Voltage Reduction Mode when tiadculated ambient air temperature is
above 0°C (32°F). The calculated battery currelgss than 1 ampere and greater than -7
amperes and the generator field duty cycle isthess99 percent. Its targeted generator output
voltage is 12.9 volts. The BCM will exit this modece the criteria are met for Charge Mode.

Instrument Panel Cluster (IPC) Operation

Charge Indicator Operation

The instrument panel cluster (IPC) illuminatesdharge indicator and displays a warning
message in the driver information center (DIC) wtienone or more of the following occurs:

e The engine control module (ECM) detects that theeggtor output is less than 11 volts or
greater than 16 volts. The IPC receives a GMLANsamgs from the ECM requesting
illumination.

e The IPC determines that the system voltage ighess11 volts or greater than 16 volts for
more than 30 seconds. The IPC receives a GMLANagedsom the body control module
(BCM) indicating there is a system voltage rangeceon.
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e The IPC performs the displays test at the staggch ignition cycle. The indicator
illuminates for approximately 3 seconds.

e The ignition is ON, with the engine OFF.
Battery Voltage

The IPC displays the system voltage as received fne BCM over the GMLAN serial data
circuit. If there is no communication with the BGhen the display will read all dashes until
communication is restored.

SERVICE BATTERY CHARGING SYSTEM

The BCM and the ECM will send a GMLAN message ®MC for the SERVICE BATTERY
CHARGING SYSTEM message to be displayed. It is camiied ON when a charging system
DTC is a current DTC. The message is turned OFFwe conditions for clearing the DTC
have been met.

ELECTRICAL POWER MANAGEMENT DESCRIPTION AND OPERATI ON

Electrical Power Management

The electrical power management (EPM) is used tatotoand control the charging system and
alert the driver of possible problems within tharging system. The EPM system makes the
efficient use of the generator output, improvedihttery state of charge (SOC), extends battery
life.

The idle boost operation is a means of improvingegator performance during a low voltage or
low battery SOC condition.

Idle boost is activated in incremental steps, Imtlest 1 must be active before idle boost 2 can be
active. The criteria used by the body control med&@8CM) to regulate EPM are outlined below:

Electrical Power Management Description and Operatin

Battery
Temperature |Battery Voltage| Amp-hour
Function Calculation Calculation Calculation | Action Taken
Less Than -15°C First level Idle
Idle Boost 1 Stayt (5°F) Less Than 13 - boost requestel
Battery has a net _.
Idle Boost 1 Stayt - - loss greater than First level Idle

boost requestefl

0.6 AH
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First level Idle
Idle Boost 1 Stayt - Less Than 11 V - boost requestef
i L Battery has a net First level Idle
15 D
Idle Boost 1 EnolG reaéeES'l;f;z;m 1\>°Greate\r/Than 1“Ioss less than 0.2 boost request
AH cancelled
Battery has a net Second level
Idle Boost 2 Stat - - loss greater thap Idle boost
1.6 AH requested
Second level
Idle Boost 2 Stayt - Less Than 11 V - Idle boost
requested
| Battery has a net Second level
D
Idle Boost 2 End - Greate\r/Than 1“Ioss less than 0.8 Idle boost
AH request cancelle¢d
Battery has a netThird level Idle
ldle Boost 3 Start ) ) loss of 10 AH | boost requestefl
Third level Idle
Idle Boost 3 Staft - Less Than 11 V - boost requestef
L Battery has a netThird level Idle
D
Idle Boost 3 Endl - Greate\r/Than 1“Ioss of less than| boost request
AH cancelled

STARTING SYSTEM DESCRIPTION AND OPERATION

The starter motors are non-repairable starter moltrey have pole pieces that are arranged
around the armature. Both solenoid windings aregered. The pull-in winding circuit is
completed to the ground through the starter mdtoe. windings work together magnetically to
pull and hold in the plunger. The plunger movesstii# lever. This action causes the starter «
assembly to rotate on the armature shaft splinteeagiages with the flywheel ring gear on the
engine. Moving at the same time, the plunger dlsges the solenoid switch contacts in the st
solenoid. Full battery voltage is applied dired¢tythe starter motor and it cranks the engine.

As soon as the solenoid switch contacts closeeoustops flowing thorough the pull-in winding
because battery voltage is applied to both entiseofvindings. The hold-in winding remains
energized. Its magnetic field is strong enoughdid khe plunger, shift lever, starter drive
assembly and solenoid switch contacts in placemtirue cranking the engine. When the engine
starts, pinion overrun protects the armature fregoessive speed until the switch is opened.

When the ignition switch is released from the STAREItion, the START relay opens and
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battery voltage is removed from the starter sokkSterminal. Current flows from the mor
contacts through both windings to the ground agetieof the hold-in winding. However, the
direction of the current flow through the pull-innging is now opposite the direction of the
current flow when the winding was first energized.

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

Circuit Description (Key Start)

When the ignition switch is placed in the Startippos, a discrete signal is supplied to the body
control module (BCM) notifying it that the ignitiaa in the Start position. The BCM then sen
message to the engine control module (ECM) nogfyinhat CRANK has been requested. The
ECM verifies that the transmission is in Park outdal. If it is, the ECM then supplies 12 volts
to the control circuit of the crank relay. Wherstbccurs, battery positive voltage is supplied
through the switch side of the crank relay to ther&inal of the starter solenoid.

SPECIAL TOOLS AND EQUIPMENT
SPECIAL TOOLS

Special Tools

lllustration Tool Number/Description

J 44811
Accessory Belt Tensioner Unloader

ﬁ
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J 45681
Jumper Harness

SA9130Z
Parasite Load Tester

SA91547
Starting and Charging System Tester




2007 Saturn Outlook XE

2007 ENGINE Engine Electrical - Outlook




