2007 Hummer H3

2007 ENGINE Engine Electrical - H3

2007 ENGINE
Engine Electrical - H3
SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification
Application Metric English
Air Conditioning Compressor Bolt 50 N.m 37 Ib ft
Battery Cable to Battery Nut 9 N.m 80 1Ibin
Battery Retainer Nut 15 N.m 11 1bft
Generator Mounting Bolt 50 N.m 37 Ib ft
Generator Output BAT Terminal Nut 20 N.m 151b ft
ﬁﬁtnerator Positive Cable to Underhood Fuse Block 10 N.m 89 b in
Negative Battery Cable to Battery Tray Bolt 9 N.m 80 1Ibin
Negative Battery Cable to Engine Block Bolt 35 N.m 26 b ft
Positive Battery Cable to Starter Terminal Nut 9 N.m 80 1Ibin
Elatsmve Battery Cable to Underhood Fuse Block 10 N.m 89 b in
Starter Motor Bolt/Nut 50 N.m 37 Ib ft
Starter Solenoid S Terminal Nut 3.5N.m 311lbin
BATTERY USAGE
Battery Usage (Early 2007)
Early 2007
Cold Cranking Amperage (CCA) 690 A
Reserve Capacity Rating 110 Minutes
Replacement Battery Number 86-7YR
Battery Usage (Late 2007)
Late 2007
Cold Cranking Amperage (CCA) 590 A

Reserve Capacity Rating 110 Minutes
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Replacement Battery Number |

86-7YR

GENERATOR USAGE

Generator Usage

Generator Model

TG13 Valeo

Rated Output

125 A

Load Test Output

70 A

SCHEMATIC AND ROUTING DIAGRAMS

STARTING AND CHARGING SCHEMATICS
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Fig. 1: Starting System Schematie MA5
Courtesy of GENERAL MOTORS CORP.
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Fig. 2: Starting System Schematie M30

Courtesy of GENERAL MOTORS CORP.
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Fig. 3: Charging System Schematic

Courtesy of GENERAL MOTORS CORP.
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Fig. 4: Identifying Engine Electrical Components
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 4

Callout Component Name

1 Negative Battery Cable

Battery

Positive Battery Cable

Generator

Engine-LRR

G120

G100

C130 (UE1)

Ol |N[O|OIh~lWIN

Generator Control Module
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Fig. 5: Identifying Engine Electrical Components (10f 2)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 5

Callout

Component Name

1

Battery Positive Cable

Starter Solenoid

Starter Motor

G100

OnStar Fuse

Battery

Generator Connector

OIN[O|O B WIN

Generator
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Fig. 6: Identifying Engine Electrical Components (20f 2)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 6

Callout Component Name
1 Ignition Switch
2 Clutch Pedal (MA5)
3 Clutch Release Switch (MA5)
4 Clutch Start Switch (MA5)

ENGINE ELECTRICAL CONNECTOR END VIEWS

Clutch Start Switch
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Fig. 7: Clutch Start Switch Connector End Views
Courtesy of GENERAL MOTORS CORP.

Clutch Start Switch Connector Parts Information

Connector Part Information

e OEM: 12033706
e Service: 15306359

e Description: 4-Way F Metri-Pack 280 Series (BU)
Terminal Part Information

e Terminal/Tray: 12034046/2
e Core/Insulation Crimp: E/A
e Release Tool/Test Probe: 12094430/J-35616-4A (PU)

Clutch Start Switch Connector Terminal Identification

Pin Wire Color Circuit No. Function

A PK 239 Run/Crank Ignition 1 Voltage



2007 Hummer H3

2007 ENGINE Engine Electrical - H3

B D-GN 1433 Clutch Start Switch Signal
C-D - - Not Used
Generator

Fig. 8: Generator Connector End View

Courtesy of GENERAL MOTORS CORP.

Generator Connector Parts Information

Connector Part Information

e OEM: 1-928-403-137
e Service: See Catalog
e Description: 2-Way F Timer Junior Power Timer Sgfealed (BK)

Terminal Part Information

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

Generator Connector Terminal Identification

Pin Wire Color Circuit No. Function
1 RD 225 Generator Turn On Signal
2 GY 23 Generator Field Duty Cycle Signal

Generator Battery Control Module

E

N\

//.———

///} .

Fig. 9: Generator Battery Control Module ConnectorEnd View

Courtesy of GENERAL MOTORS CORP.

Generator Battery Control Module Connector Parts Information

Connector Part Information

e OEM: 15326842
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e Service: 15326843

e Description: 10-Way F GT 150 Series Sealed (BK)
Terminal Part Information

e Terminal/Tray: 12191819/8
e Core/lnsulation Crimp: Pins A, C, G, H, K- E/A

e Core/lnsulation Crimp: Pins B, D, F - 2/A

o Release Tool/Test Probe: 15315247/J-35616-2A (GY)

Generator Battery Control Module Connector Terminal Identification

Pin Wire Color Circuit No. Function

A OG 3040 Battery Positive Voltage

B GY 23 Generator Field Duty Cycle Signal
C OG 3140 Battery Positive Voltage

D RD 225 Generator Turn On Signal

E - - Not Used

F BK/WH 451 Ground

G - - Not Used

H BK/WH 451 Ground

J PU 5428 Generator Regulator Control
K PU 1807 Class 2 Serial Data

DIAGNOSTIC INFORMATION AND PROCEDURES

DIAGNOSTIC CODE INDEX

DIAGNOSTIC CODE INDEX

v

DTC Description
DTC B1327 Device Power 1 Circuit Lo
DTC B1390 Device Voltage Reference Input 1 Cirguit
DTC B1487 Generator L-Terminal Circuit Lo
DTC B1488 Generator L-Terminal Circuit High
DTC B1492 Generator F-Terminal Circuit Lqw
DTC B1516 Battery Current Sensor Performance
DTC B1566 Current Sensor Polarity Chgck
DTC C0899 Device Voltage Loy
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DTC C0901 Device 2 Voltage Loy
DTC P0562 System Voltage Low
DTC P0563 System Voltage High

DIAGNOSTIC STARTING POINT - ENGINE ELECTRICAL

Begin the system diagnosis with tD&gnostic System Check Vehicle . The Diagnostic

System Check will provide the following information

¢ 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 DTCs and theitiga

The use of the Diagnostic System Check will idgrttie correct procedure for diagnosing the
system and where the procedure is located.

SCAN TOOL OUTPUT CONTROLS

Generator Battery Control Module (GBCM)

Scan Tool
Output Control

Additional Menu
Selection(s)

Description

GEN L Terminal

Body, Generator Batter
Control Module, Specig

Functions

y

Off.

The GBCM commands the generator On

and

SCAN TOOL DATA LIST

Generator Battery Control Module (GBCM)

IRequlated Voltage Control

Battery Control

Typical Data
Scan Tool Parameter Data List Units Displayed Value
Operating Conditions: Ignition ON/Engine OFF
Body, Generatot
Battery Voltage Signal Battery Control Volts 12.3V
Module
: : Body, Generatol
generator L Terminal Signal Battery Control Percent 0 Percent
ommand
Module
Body, Generatol Amps 1 Amp
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Current Sensor

Module

Running State of Charge

Body, Generatot

Battery Control
Module

Percent

90 Percent

Powertrain Control Module (PCM)

Scan Tool Parameter

Data List

Units Displayed

Typical Data
Value

Operating Conditions: Ignition ON/Engine OFF

Crank Request Signal

PCM, Data
Display, Engine
Data Display,
Electrical/Theft
Data

Yes/No

No

Generator L Terminal Signal
Command

PCM, Data
Display, Engine
Data Display,
Electrical/Theft
Data

Off/On

Off

Generator F Terminal Signal

PCM, Data
Display, Engine
Data Display,
Electrical/Theft
Data

%

10-90%

Ignition 1 Signal

PCM, Data
Display, Engine
Data Display,
Electrical/Theft
Data

Volts

9.6-14.4V

Starter Relay Circuit Status

PCM, Data
Display, Engine
Data Display,
Electrical/Theft
Data

Fault,

Indeterminate, OK

OK

Starter Relay Command

PCM, Data
Display, Engine
Data Display,
Electrical/Theft

Off/On

Off
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Data

Park, Reverse,
PCM, Transmissid Neutral, Drive 5,
TR Sw.

Data Drive 4, Drive 3, Park
Drive 2, Drive 1

SCAN TOOL DATA DEFINITIONS

Battery Voltage Signal

The scan tool displays 0-20 volts. The scan tagpldys 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.

Generator L Terminal Signal Command

The scan tool displays On/Off. The scan tool digplaff until the engine is running, at
which time it will display On.

Generator F Terminal Signal

The scan tool displays 0-100 percent. The scardisplays 0-5 percent until the engine is
running, then the percentage value varies dependimectrical loads.

Ignition 1 Signal

The scan tool displays system voltage receiveddyriodule.

Starter Relay Circuit Status

The scan tool displays Fault, Indeterminate and 0. scan tool displays the status of the
starter relay circuit.

Starter Relay Command

The scan tool displays Off/On. The scan tool digplaff until engine start has been
requested, then it displays On.
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TR Sw

The scan tool displays Park, Reverse, Neutral ,e5i\Drive 4, Drive 3, Drive and Drive
The scan tool displays the position of the transimmsrange switch.

DTC B1327

Circuit Description

The control modules on this vehicle monitor systettage through the battery positive voltage
circuits. Damage to components and incorrect dataoccur when the voltage is out of range.
This vehicle has multiple modules that will sesthiTC. For more information on which modt
refer toDiagnostic Trouble Code (DTC) List- Vehicle

DTC Descriptor

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

Conditions for Running the DTC

This DTC shall run only if the module has powenugrd and the ignition is not in START mode.
This DTC shall execute regardless of the battelage.

Conditions for Setting the DTC

e This DTC shall be set as current when the voltatie helow 9 volts for 1.2 seconds.
o When the vehicle exits START, the module shall yletzecking the voltage for 2 seconds.

Action Taken When the DTC Sets

o A message shall be sent out to notify all otherutexlof low battery voltage.
e The modules disable the setting of U codes and @ifi€s.

Conditions for Clearing the DTC

e The DTC will clear current status when the voltemgreater than 9.5 volts for 1.2 seconds.

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.
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DTC B1327

Step Action Values Yes No

Schematic ReferenceControl Module References

Did you perform the Diagnostic Go toDiagnostic
1 |System Check - Vehicle? - Go toStep |[System Check
2 Vehicle

1. Install a scan tool.

2. Operate the vehicle within the
Conditions for Running DTC
2 B1327. -

Does the scan tool indicate that D
B1327 is current in more than one Go toStep
module? 6 Go toStep 3

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

2. With a scan tool, observe the

Battery Voltage Signal
3 parameter in the body contro
module (BCM) data list.

94V

Does the voltage measure greater Go toStep
than the specified value? 11 Go toStep 4

1. Turn OFF the ignition.
2. Disconnect the BCM.
3. Turn ON the ignition, with the

engine OFF.

4. Measure the voltage betwee
the battery positive voltage
circuit of the BCM and the
ground circuit of the BCM.

-

94V

Go toBattery
Does the voltage measure greater Go toStep |Inspection/Test
than the specified value? ) (Non-HP2)

Measure the voltage between the
battery positive voltage circuit of t

5 9.4V

BCM and a good ground.
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Does the voltage measure greatel
than the specified value?

Go toStep
9

Go toStep 8

1. Turn OFF the ignition.

2. Disconnect the harness
connector of the module setti
the DTC B1327.

3. Measure the voltage betwee
the battery positive voltage
circuit of the module setting t
DTC B1327 and the ground
circuit of the module setting t
DTC B1327.

Does the voltage measure greatel
than the specified value?

-

94V

Go toStep
10

Go toStep 7

Measure the voltage between the
battery positive voltage circuit of t
BCM or module setting DTC B137
and a good ground.
Does the voltage measure greatel
than the specified value?

7

94V

Go toStep
9

Go toStep 8

Test the battery positive voltage
circuit of the BCM or module settil
DTC B1327 for a high resistance
an open. Refer t@ircuit Testing
andWiring Repairs .

Did you find and correct the
condition?

Go toStep
12

Go toStep 10

Test the ground circuit of the BCM
or module setting DTC B1327 for
high resistance or an open. Refer
Circuit Testing andWiring

Repairs.
Did you find and correct the

condition?

Go toStep
12

Go toStep 10

Inspect for poor connections at th
harness connector of the BCM or

1%

module setting DTC B1327. Refen
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Testing for Intermittent
Conditions and Poor Connection$
10 |andConnector Repairs. -
Did you find and correct the Go toStep
condition? 12 Go toStep 11

Replace the affected module setting
DTC B1327. Refer t&€ontrol
Module Referencedor

11

replacement, setup and
programming. Go toStep
Did you complete the replacement? 12

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

2. Operate the vehicle within the

12 Conditions for Running the )
DTC.
Go toStep
Does the DTC reset? 3 System OK
DTC B1390

Circuit Description

The generator battery control module monitors ti#elby voltage for precision electrical power
management. The generator battery control modutetans both the battery sense positive
voltage circuit and the battery sense negativeyrgtocircuit to precisely determine system
voltage. If there is a difference between the pessise battery voltage, battery positive voltage
circuit and ground circuit and the more precisédogtsense voltage of 1 volt or more for 10
seconds, then DTC B1390 will set.

DTC Descriptor
This diagnostic procedure supports the followingDT

DTC B1390 Device Voltage Reference Input 1 Circuit

Conditions for Running the DTC

e Vehicle in RUN mode and Engine Run Flag is Falsérae.
o This diagnostic shall be run every 100 ms.
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Conditions for Setting the DTC

The difference between the low precision battetiage circuit reading and the high precision
battery voltage sense circuit reading is greatam tr equal to 1 volt for 10 seconds.

Action Taken When the DTC Sets

The generator battery control module will requistdriver information center (DIC) messag
the Service Charging System. The battery tellitat®t turned ON.

The generator battery control module uses thealgssrate battery positive voltage circuit for
voltage readings.

Conditions for Clearing the DTC

o During the current ignition cycle, the differencetlween the less precision battery positive
voltage circuit reading and the high precisiondrgtivoltage sense circuit reading is less
than 1 volt.

e Clear the DTC with a scan tool.

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended action:

o Check the Batt + voltage and Batt + sense voltagesvior an open or short low condition.
e Check the Batt - ground and Batt - sense groundsiar an open or short high condition.
e Clear the codes.

e Cycle the ignition.

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

If a fault condition persists, replace the module.

DTC B1390
Step Action Values Yes No
Schematic ReferenceStarting and Charging Schematics
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Connector End View ReferenceEngine Electrical Connector End Views

Did you perform the Diagnostic
System Check - Vehicle?

Go toStep 2

Goto

Diagnostic

System
Check -

Vehicle

With a DMM, measure the voltage
between both the battery positive
voltage circuits of the generator
battery control module and a good
ground. Compare the reading
between circuits.

Is the DMM reading above the
specified value?

1V

Go toStep 4

Go toStep 3

With a DMM connected to a good
battery positive source, test both the
ground circuits of the generator
battery control module. Compare t
reading between circuits.

Is the DMM reading above the
specified value?

he 1V

Go toStep 6

Go toStep 4

Inspect for poor connections at the
harness connector of the generatof
battery control module. Refer to
Testing for Intermittent
Conditions and Poor Connections
andConnector Repairs.

Did you find and correct the
condition?

Go toStep 8

Go toStep 5

Repair the open or high resistance| in
the affected battery positive voltag
circuit.

Did you find and correct the

condition?

Go toStep 8

Go toStep 7

in
rol

Repair the open or high resistance
the affected generator battery cont
module ground circuit.

Did you find and correct the

condition?

Go toStep 8

Go toStep 7
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Replace the generator battery confrol
module. Refer t&€ontrol Module
7 Referencedor replacement, setup -
and programming.
Did you complete the replacement? Go toStep 8 -

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

2. Operate the vehicle within the
8 Conditions for Running the i
DTC, as specified in the
supporting text.

Does the DTC reset? Go toStep 24 System OK

DTC B1487

Circuit Description

The generator battery control module controls #eegator through the generator turn on signal
circuit. The signal is a 5-volt pulse width modidat(PWM) signal of 128 Hz with a duty cycle
of 0-100 percent. Normal duty cycle is between $8&cent. If the generator turn on signal
circuit is in the 0-5 percent range, pulled lowgtound or open then DTC B1487 will set.

DTC Descriptor

This diagnostic procedure supports the followingDT
DTC B1487 Generator L-Terminal Circuit Low
Conditions for Running the DTC

e The engine speed is greater than 450 RPM.
o This diagnostic shall be run every 100 ms.

Conditions for Setting the DTC

The generator turn on signal circuit is less thaequal to 5 percent duty cycle for more than
seconds.

Action Taken When the DTC Sets

The generator battery control module will requiestdriver information center (DIC) messaq
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Charging System Failure and commands ON the Batidrgator
Conditions for Clearing the DTC

e The generator turn on signal circuit input is frbf9 percent duty cycle, greater than O
volts.

e Clear the DTC with a scan tool.

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended Action:

e Correct L-Term short low condition
¢ Clear the codes.
e Cycle the ignition.

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Charging System Failure and turn OFF  the
battery indicator.

If a fault condition persists, replace the module.

DTC B1487

Step Action Values Yes No
Schematic ReferenceStarting and Charging Schematics
Connector End View ReferenceEngine Electrical Connector End Views
Did you perform the Diagnostic Goto
System Check - Vehicle? Diagnostic

1 - System
Check -

Go toStep 2Vehicle

1. Turn ON the engine.

2. With a DMM test the generator
2 turn on signal circuit of the ov
generator battery control
module.
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Is the DMM reading equal to the

specified value? Go toStep 4 Go toStep 3
Inspect for poor connections at the
harness connector of the generator
battery control module. Refer to
Testing for Intermittent
Conditions and Poor Connections
andConnector Repairs.

Did you find and correct the
condition? Go toStep § Go toStep 5
Repair the short to ground of the
generator turn on signal circuit.
Did you find and correct the
condition? Go toStep § Go toStep 5
Replace the generator battery control
module. Refer t&€Control Module
5 Referencedor replacement, setup - -
and programming.
Did you complete the replacementf:

NJ

Go toStep 6

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

2. Operate the vehicle within the
6 Conditions for Running the -
DTC, as specified in the
supporting text.

Does the DTC reset? Go toStep 24 System OK

DTC B1488

Circuit Description

The generator battery control module controls #eegator through the generator turn on signal
circuit. The signal is a 5-volt pulse width modidat(PWM) signal of 128 Hz with a duty cycle
of 0-100 percent. Normal duty cycle is between $8&cent. If the generator turn on signal
circuit is 65 percent or greater duty cycle or @dilhigh to battery positive voltage, 5 volts, then
DTC B1488 will set.

DTC Descriptor
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This diagnostic procedure supports the following
DTC B1488 Generator L-Terminal Circuit High
Conditions for Running the DTC

¢ Vehicle in RUN mode and Engine Run Flag is False.
e The engine RPM is less than or equal to 0 RPM.
o This diagnostic shall be run every 100 ms.

Conditions for Setting the DTC

The generator turn on signal circuit is 65 percergreater and shorted high to battery voltage, 5
volts, for greater than 5 seconds.

Action Taken When the DTC Sets

The generator battery control module will requistdriver information center (DIC) messag
Service Charging System and commands ON the Batteicator.

Conditions for Clearing the DTC
The generator battery control module determinegahé has cleared.

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended Action:

e Correct L-Term short high condition.
e Clear the codes.
e Cycle the ignition.

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System and turn OFF  the
battery indicator.

If a fault condition persists, replace the module.
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DTC B148¢

Step

Action

Values

Yes No

Schematic ReferenceStarting and Charging Schematics

Connector End View ReferenceEngine Electrical Connector End Views

Did you perform the Diagnostic
System Check - Vehicle?

Goto

Diagnostic

System
Check -

Go toStep 2Vehicle

1. Ignition ON, engine OFF.

2. With a DMM, test the generat
turn on signal circuit of the
generator battery control
module.

Is the DMM reading equal to or
above the specified value?

48-52V

Go toStep 4 Go toStep 3

Inspect for poor connections at the
harness connector of the generator
battery control module. Refer to
Testing for Intermittent

Conditions and Poor Connections

andConnector Repairs.
Did you find and correct the
condition?

Go toStep g Go toStep 5

Repair the short to battery of the
generator turn on signal circuit.
Did you find and correct the
condition?

Go toStep g Go toStep 5

Replace the generator battery con
module. Refer t&€Control Module
Referencedor replacement, setup
and programming.

Did you complete the replacement?

Go toStep 6

1. Use the scan tool in order to

clear the DTC.

Operate the vehicle within thg
Conditions for Running the

2.

\U
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DTC, as specified in the
6 supporting text.

Does the DTC reset? Go toStep 24 System OK

DTC B1492

Circuit Description

The generator battery control module monitors #eegator through the generator field duty
cycle signal circuit. The signal is a pulse widthdulation (PWM) signal of 128 Hz with a duty
cycle of 0-100 percent. Normal duty cycle is betw8&e5 percent. If the generator field duty
cycle signal circuit is in the 0-5 percent ranggulied low to ground, then DTC B1492 will set.

DTC Descriptor
This diagnostic procedure supports the followingDT

DTC B1492 Generator F-Terminal Circuit Low

Conditions for Running the DTC

¢ Vehicle in RUN mode and Engine Run Flag is True.
e The engine speed is less that 1,000 RPM.

e DTC B1487 or B1488 is not set as a current DTC.
o This diagnostic shall be run every 100 ms.

Conditions for Setting the DTC

The generator field duty cycle signal circuit isdéhan or equal to 5 percent duty cycle for more
than 120 seconds.

Action Taken When the DTC Sets

The generator battery control module will requistdriver information center (DIC) messag
Service Charging System and commands ON the Batteicator.

Conditions for Clearing the DTC

e The generator field duty cycle signal circuit inmigreater than 5 percent duty cycle.
e Clear the DTC with a scan tool.




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended Action:

e Correct F-Term short low condition.
¢ Clear the codes.
e Cycle the ignition.

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System and turn OFF  the
battery indicator.

If a fault condition persists, replace the module.

DTC B1492
Step Action Values Yes No

Schematic ReferenceStarting and Charging Schematics
Connector End View ReferenceEngine Electrical Connector End Views

Did you perform the Diagnostic Goto
1 System Check - Vehicle? Diagnostic
System Check
Go toStep 2- Vehicle
1. Start engine and idle.
2. With a scan tool, observe the
Generator F-Terminal Signa
parameter in the powertrain
2 control module (PCM) data 5% Testing for
display. Intermittent
Conditions
Is the Generator F-Terminal Signal and Poor
data less than the specified value[? Go toStep 3Connections

Disconnect the generator battery
control module harness connector
3 Is the Generator F-Terminal Signal 5%
parameter still less than the
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specified value? GotoStep 5 GotoStep 4

Inspect for poor connections at the
harness connector of the generatpr
battery control module. Refer to
Testing for Intermittent
Conditions and Poor Connections
andConnector Repairs.

Did you find and correct the
condition? Go toStep 71 Go toStep 6

Repair the short to ground of the
generator field duty cycle control
5 circuit. -
Did you find and correct the
condition? Go toStep 71 Go toStep 6
Replace the generator battery
control module. Refer tGontrol
Module Referencedor
replacement, setup and
programming.

Did you complete the replacement? Go toStep 7 -

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

2. Operate the vehicle within the
7 Conditions for Running the -
DTC, as specified in the
supporting text.

Does the DTC reset? GotoStep 24 System OK

DTC B1516

Circuit Description

The generator battery control module monitorsitsrnal battery current sensor for many
charging system operations. When the values diakiery current sensor go out of range, DTC
B1516 will set.

DTC Descriptor

This diagnostic procedure supports the followingDT
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DTC B1516 Battery Current Sensor Perform:

Conditions for Running the DTC

¢ Vehicle in RUN mode and Engine Run Flag is True.
o This diagnostic shall be run every 50 ms.

Conditions for Setting the DTC

The duty cycle of the internal battery current semsless than 2 percent duty cycle or greater
than 98 percent duty cycle for greater than 240rsix

Action Taken When the DTC Sets

o The filtered battery current is set to 0.1 amp.

o The generator field control circuit duty cycle & & 100 percent, battery voltage defaults
to 13.8 volts.

o The generator battery control module will requistdriver information center (DIC)
message of Service Charging System. The batteigaitaat remains OFF.

Conditions for Clearing the DTC

The duty cycle of the internal battery current semsgreater than 2 percent duty cycle or less
than 98 percent duty cycle.

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended Action:

e Clear the codes.
e Cycle the ignition.

DTC B1516

Step Action Yes No
Schematic ReferenceStarting and Charging Schematics
Connector End View ReferenceEngine Electrical Connector End Views
Did you perform the Diagnostic System Go to
Check - Vehicle? Diaanostic
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System Check

1 Go toStep 2 |Vehicle
1. Install a scan tool. Go toTesting
2. Clear DTC. for Intermittent
2 3. Cycle ignition. Conditions and
Poor
Does DTC B1516 reset? Go toStep 3 |Connections

Replace the generator battery control
module. Refer t&€ontrol Module

3 Referencedor replacement, setup and -
programming.
Did you complete the replacement? GotoStep 4

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

2. Operate the vehicle within the
4 Conditions for Running the DTC, a$
specified in the supporting text.

v

Does the DTC reset? Go toStep 2 System OK

DTC B1566

Circuit Description

The generator battery control module monitorsisrnal battery current sensor for many
charging system operations. When the polarity etdttery current is sensed, DTC B1566 will
set.

DTC Descriptor
This diagnostic procedure supports the followingDT
DTC B1566 Current Sensor Polarity Check
Conditions for Running the DTC

¢ Vehicle in RUN mode and Engine Run Flag is True.
e This diagnostic shall be run every 50 ms.

Conditions for Setting the DTC
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The duty cycle of the internal battery current semsless than 2 percent duty cycle or gre
than 98 percent duty cycle for greater than 240rsix

Action Taken When the DTC Sets

o The filtered battery current is set to 0.1 amp.

o The generator field control circuit duty cycle & 8 100 percent, battery voltage defaults
to 13.8 volts.

o The generator battery control module will requistdriver information center (DIC)
message of Service Charging System. The batteigaitaat remains OFF.

Conditions for Clearing the DTC

e The duty cycle of the internal battery current semsgreater than 2 percent duty cycle or
less than 98 percent duty cycle.

e Clear the DTC with a scan tool.

Diagnostic Aids

IMPORTANT: You must cycle the ignition after clearin g the DTC to turn OFF the
DIC message of Service Charging System.

Recommended Action:

e Clear the codes.
e Cycle the ignition.

DTC B1566
Step Action Yes No

Schematic ReferenceStarting and Charging Schematics
Connector End View ReferenceEngine Electrical 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. Clear DTC. Go toTesting

2 L for Intermittent
3. Cycle ignition. Conditions and

Poor




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

Does DTC B1566 reset? Go toStep 3 |Connections

Replace the generator battery control
module. Refer t&€ontrol Module

3 Referencedor replacement, setup and -
programming.
Did you complete the replacement? GotoStep 4

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

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

Does the DTC reset? Go toStep 2 System OK

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.
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.
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Action Taken When the DTC Set

e Traction Control System (TCS) and Vehicle Stabiityhancement System (VSES) for the
duration of the ignition cycle.

e The TCS indicator turns ON.
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.

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

Scan Tool Reference

e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing

1. Measure and record the voltage at the battemyirtals. With scan tool, observe the battery
voltage signal parameter. Verify that battery teahvoltage and battery voltage signal
readings do not differ more than 1 volt.
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o If more than 1 volt, test the battery positive &gkt and ground circuits of the EBCM
for an open/high resistance or replace the EBCM.

2. Refer toCharging System Test

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor EBCM replacement, setup and programming

DTC C0901

Diagnostic Information

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 C0901

Device 2 Voltage Low

Circuit/System Description

The electronic brake control module (EBCM) monititres ignition 1 voltage (IGN1) level
available for system operation. A low voltage cdiodgi prevents the system from operating

properly.
Conditions for Running the DTC
The ignition is ON.

Conditions for Setting the DTC

e Ignition 1 (IGN1) voltage to EBCM is less than &dits for 7 seconds.
e Vehicle speed is greater than 3 km/h (2 mph).

Action Taken When the DTC Sets

Brake Warning indicator turns ON.
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Conditions for Clearing the DTC

o 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 Charging System Test

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Scan Tool Data Listfor EBCM

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 tGharging System Test

2. Start the engine. Record the voltage at the tyaeminals. 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
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Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor EBCM replacement, setup and programming

DTC P0562

Circuit Description

The powertrain control module (PCM) monitors thetesn voltage to make sure that the voltage
stays within the proper range. If the PCM detegtex@essively low system voltage, DTC P0562
will set.

When the charging system detects a fault, theumngtint panel cluster (IPC) displays a messa
the charge indicator will light.

DTC Descriptor
This diagnostic procedure supports the followingDT

DTC P0562 System Voltage Low

Conditions for Running the DTC

e Engine run time is more than 20 seconds and ab@@® RPM.
e Vehicle speed is above 8 km/h (5 mph).

Conditions for Setting the DTC

The PCM detects an improper voltage below 11 yott$ seconds.

Action Taken When the DTC Sets

e The PCM stores the DTC information into memory wtiendiagnostic runs and fails.

e The PCM will store conditions which were presenewkthe DTC set as Failure Records
data only.

e The PCM disables most outputs.

e The transmission defaults to a predetermined gear.

e The torque converter clutch (TCC) operation ishitki.
e The IPC displays a message.

e The malfunction indicator lamp (MIL) will not illumate.

Conditions for Clearina the DTC
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e The Conditions for Setting the DTC are no longe&rspnt.
e A history DTC will clear after 40 malfunction-fregnition cycles.
e The PCM receives the clear code command from toe teol.

DTC P0562

Step

Action

Values

Yes

No

Schematic ReferenceStarting and Charging Schematics

Connector End View ReferenceEngine Electrical Connector End Views

Did you perform the Diagnostic
System Check - Vehicle?

Go toStep 2

Goto

Diagnostic

System
Check -

Vehicle

With the scan tool monitor the
ignition 1 signal voltage in the
powertrain control module (PCM)
data list.

Does the scan tool display ignition
voltage greater than the specified
value?

'—\

11V

Go toStep 4

Go toStep 3

Test the ignition feed circuit to the
PCM for high resistance or open.
Refer toCircuit Testing andWiring
Repairs .

Did you find and correct the
condition?

Go toStep 7

Go toStep 5

the PCM. Refer tdesting for
Intermittent Conditions and
Poor Connections.

If you find a poor connection,
repair the condition as
necessary. Refer Wiring

Repairs .

Did you find and correct the
condition?

1. Inspect for poor connections at

Go toStep 7

Go toStep 6

Repair the ignition feed circuit to th

e
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PCM for an open or a short to groy
5 Refer toWiring Repairs . - -
Is the action complete? Go toStep 7
Replace the PCM. Refer @ontrol
Module Referencedor replacement,
setup and programming.
Did you compete the replacement? Go toStep 7

1. Select the DTC option and the
Clear DTC Information option
using the scan tool.

2. Operate the vehicle within the
7 Conditions for Running the DT
as specified in the supporting
text, if applicable.

L4

Does the DTC reset? Go toStep 24 System OK

DTC P0563

Circuit Description

The powertrain control module (PCM) continuouslynitars that the system voltage stays wi
the proper range. If the PCM detects an excesdnglysystem voltage, DTC P0563 will set. A
high voltage condition may cause a stalling coaditr other driveability concerns.

DTC Descriptor
This diagnostic procedure supports the followingDT
DTC P0563 System Voltage High

Conditions for Running the DTC

e The engine run time is more than 20 seconds.
e The engine is running above 1,200 RPM.
e Vehicle speed is above 8 km/h (5 mph).

Conditions for Setting the DTC

e The PCM senses the system voltage is above 19 volts
e All of the conditions are nre<sent for 5 seconds
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Action Taken When the DTC Set

e The PCM stores DTC P0563 in the PCM memory wheuligagnostic runs and fails.
o The PCM will record the operating conditions attihge the diagnostic fails. The PCM

stores this information in Failure Records.
e The PCM disables most outputs.
e The transmission defaults to a predetermined gear.
e The torque converter clutch (TCC) operation ishitki.
e The instrument panel cluster (IPC) displays a ngessa

o The malfunction indicator lamp (MIL) will not illumate.

Conditions for Clearing the DTC

e The Conditions for Setting the DTC are no longe&rspnt.
e A history DTC will clear after 40 malfunction-fregnition cycles.
e The PCM receives the clear code command from tne teol.

DTC P0563
Step Action Values Yes No
Schematic ReferenceStarting and Charging Schematics
Connector End View ReferenceEngine Electrical Connector End Views
Did you perform the Diagnostic Goto
System Check - Vehicle? Diagnostic
1 - System
Check -
Go toStep 2Vehicle
1. Turn OFF all the accessories.
2. Measure the battery voltage|at
the battery using the DMM.
2 3. Operate the engine speed 19V
above 2,000 RPM.
Is the battery voltage less than the
specified value? Go toStep 4 Go toStep 3
Replace the generator. Refer to
3 Generator Replacement - -

Is the action complete?

Go toStep 5
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Replace the powertrain control
module (PCM). Refer t@ontrol
Module Referencedor
replacement, setup and
programming.

Did you compete the replacement? Go toStep 5

1. Select the DTC option and the
Clear DTC Information optio
using the scan tool.

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

supporting text, if applicable|

-

Does the DTC reset? Go toStep 24 System OK

SYMPTOMS - ENGINE ELECTRICAL

IMPORTANT: The following steps must be completed before using the symptom
tables.

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 Operatin
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.
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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:

Battery Inspection/Test (NorHP?2)

Battery Electrical Drain/Parasitic Load Test
Battery Common Causes of Malfunction
Charging System Test

e Charge Indicator Always On

e Charge Indicator Inoperative

o Generator Noise Diagnosis

o Starter Solenoid Does Not Click

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

o Starter Motor Noise Diagnosis

BATTERY INSPECTION/TEST (NON-HP2)

Diagnostic Aids

CAUTION: Refer to Battery Disconnect Caution

IMPORTANT: 4 The battery test using the J 42000 Battery Testerr  equires
correct connections to the battery terminals. See S pecial
Tools . A failure to obtain the correct connections durin g the
test may result in a failed test on a good battery.

o Use the Out of Vehicle test for each battery whent esting a
vehicle with dual batteries.

Follow these instructions in order to avoid an meot diagnosis because of connections:
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o If testing the vehicle with the battery cabled stiinnected, wiggle th& 42000clips on the
terminal bolt. Se&pecial Tools This may cut through any coating or through any
oxidation that may be present on the bolt.

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

e If correct connections to the battery terminal ®aitthe vehicle are in doubt, perform the
following steps:
1. Disconnect the negative battery cable.
2. Disconnect the positive battery cable.
3. Install the test adapters on the terminals.
4. Follow the instructions for testing a removeddrst
o If the tester displays a REPLACE BATTERY or BAD GEREPLACE result for a
battery tested in the vehicle with the battery ealglonnected, perform the following steps:
1. Disconnect the negative battery cable.
2. Disconnect the positive battery cable.
3. Install the tester adapters.

IMPORTANT: Always write the test code displayed byt he tester on the
repair order for any warranty purposes. The number Is a
unique code that describes the test data for a part  icular
battery at a particular time. The test code may
occasionally repeat when you retest the same batter .
More often, each test will result in a differentco  de. Use
the test code from the second or Out of Vehicle tes .

4. Follow the instructions for testing a removeddrst
5. Replace the battery only if the second test slltoREPLACE BATTERY or BAD
CELL-REPLACE result.

Use the test code from the second test for anyamgrpurposes.
o Use the correct terminal adapters.

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




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

Use the test adapters that are provided witld #h200( or GM P/N 12303040 terminal
adapters. SeBpecial Tools If the adapters that are provided with d2000require
replacement, use GM P/N 12303040. Special Tools Any other adapter may not
contact the correct areas of the battery termaaalsing a resistance that may result in an
invalid battery test result.

Battery Inspection/Test (Non-HP?2)
Step Action Value(s) Yes No

CAUTION:
Refer to Battery Disconnect Caution

Inspect the battery for a cracked,
broken or damaged case, which may
be indicated by battery acid leakage. Go toStep
Is the battery OK? Go toStep 2 19

Compare the cold cranking amper
(CCA) and reserve capacity (RC) pf
the battery to the original battery ar
original equipment (OE)
specification. Refer tBattery
Usage

Does the battery meet or exceed the Go toStep
specifications? Go toStep 3 19
Does the hydrometer display a
yellow dot? Go toStep 4 Go toStep 5

Tap the hydrometer lightly on top
with the handle of a small

screwdriver in order to dislodge any
air bubbles inside the battery.
Does the hydrometer still display a Go toStep
yellow dot? 19 Go toStep 5

1. Turn OFF the ignition.

2. Attempt to rotate the negative

battery cable connector
S clockwise with light finger
pressure.

174

Does the negative connector rotatg? Go toStep 6/Go toStep 7
Use a torque wrench in order to
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verify the torque to loosen the
negative battery terminal bolt.

Is the torque above the specified
value?

10 N.m (88
Ib in)

Go toStep 8

Go toStep 7

Disconnect the negative battery
cable.
Is the cable disconnected?

Go toStep 9

1. Disconnect the negative battery

cable.

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

e The cable bolt is too long

or deformed at the end.

e There is foreign material
present inside the nut in
the battery terminal.

e Damage to the battery
terminal face or cable
connector ring.

Is the repair complete?

Go toStep 9

Rotate the positive battery cable
connector clockwise with light fing
pressure.

Does the positive connector rotatg?

Go toStep
10

Go toStep
11

10

Use a torque wrench in order to
verify the torque to loosen the
positive battery terminal bolt.

Is the torque above the specified
value?

10 N.m (88
Ib in)

Go toStep
12

Go toStep
11

11

Disconnect the positive battery ca
Is the cable disconnected?

Dle.

Go toStep
13

1. Disconnect the positive batte
cable.

2. Inspect for the following

—

conditions and repair as

y
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12

needed:

e The cable bolt is too long

or deformed at the end.

e There is foreign material
present inside the nut in
the battery terminal.

e Damage to the battery
terminal face or cable
connector ring.

Is the repair complete?

Go toStep
13

13

1. Clean and wire brush the lea
face of both battery terminals
and the metal contact rings in
both cable connectors.

2. Remove the bolts from the
cable connectors in order to
provide access to the connec
rings as needed.

3. If either of the battery terming
or the cable rings are
excessively damaged or

corroded, replace as needed|

Are the metal connecting parts cle
and in good condition?

tor

an

Go toStep
14

14

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

2. Tighten the cable bolt to the
specified value.

Is the cable bolt properly tightened*

15 N.m (11
Ib ft)

?

—

Go toStep
15

15

1. Connect the negative battery)|
cable to the battery negative
terminal.

15 N.m (11
Ib ft)

2. Tighten the cable bolt to the
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specified value.

Is the cable bolt properly tightened?

—

Go toStep
16

IMPORTANT:

Ensure that all of the electrical loads are
turned OFF.

1. Install theJ 42000Battery

Tester. SeSpecial Tools

16 2. Follow the directions suppliet )

with the tester.

3. Follow any direction displayed
on the tester.

}

Did the tester pass the battery?

Go toStep
17

Go toStep
18

1. Press the CODE button on the
42000. SeeSpecial Tools

2. For warranty purposes, write
the displayed code on the ref
order.

17

Did you complete this action?

Battery OK

1. Press the CODE button on the
42000. SeeSpecial Tools

2. For warranty purposes, write
the displayed code on the ref
order. -

3. Replace the battery. Refer tg
Battery Replacement

18

Did you complete the replacement?

Battery OK

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

19

Battery OK

BATTERY CHARGING

Tools Required
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J 4200( Battery Tester. Segpecial Tool.

o For best results, use an automatic taper-raterpattarger 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 frddéaw the battery to warm to room

temperature and test it using thd2000before charging. Segpecial Tools

Battery State of Charge

IMPORTANT: Using voltage to determine the batteries  State Of Charge (SOC) is

only accurate after the battery has been at 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 , the battery
SOC will only be an estimate.

The maintenance-free batteries SOC is estimatedduing the voltage of the battery across the
battery terminals. Because the voltage is affelsyecurrent flow into or out of the battery, the
engine must be stopped and all electrical load®tUOFF, including parasitic loads, when
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 determireliatteries SOC:

1.
2.

Be sure all electrical loads are turned OFF.

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.

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

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

Measure the battery voltage at the battery teisifRefer to the following table to
determine the SOC according to the estimated patemperature:
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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 SOC information as follows:

o A battery with a SOC that is below 65 percent mlwtays be recharged before returning it
to service or continuing storage.

o A battery with a SOC that is 65 percent or greatgenerally considered to be charged
enough in order to be returned to normal serviada order to continue storage. However,
if the battery is being used in slow traffic or lwvghort drive times or if the temperature is
very hot or very cold, the battery should be falharged, to at least 90 percent, before
returning it to service or continuing storage.

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

e The battery charger capacity-The higher the chaggrerage, 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. Refile manufacturer's 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 lualtery is very low at first. As the
battery warms, the charging current will increase.

Charging Procedure

NOTE: Turn OFF the ignition when connecting or disconnect ing the battery
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cables, the battery charger or the jumper cables. F  ailure to do so
may damage the ECM/PCM or other electronic componen ts.

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 locatedyawean 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.
2.
3.

7.

Turn OFF the charger.
Ensure that all of the battery terminal connetiare clean and tight.

Connect the charger positive lead to the bagiesjtive terminal on the battery or the
remote jumper stud 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.

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.

Turn ON the charger and set to the highest gdttiimnnormal charging.
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),ahsiaoue charging and allow the
battery to cool before resuming charging.

After charging, test the battery. RefeBattery Inspection/Test (NorHP2).

BATTERY ELECTRICAL DRAIN/PARASITIC LOAD TEST

Tools Required
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J 3875¢ Parasitic Draw Test Switch. S8eecial Tool.

Diagnostic Aids

e Be sure to rule out any possible obvious influensash as customer error or aftermarket
equipment.

o Customer driving habits, such as regular shorsifijis does not allow enough time to
properly charge the battery. RefeBattery Description and Operation.

o Verify that the battery and charging system aneroper working order. Refer ®attery
Charging andCharging System Test

o A battery discharging for no apparent reason whievehicle is parked can be caused by
an intermittent draw, such as a module waking ug continuous draw, such as a dome
light or stuck relay.

o Some systems and modules such as OnStar® and Regulasitage Control (RVC), if
equipped, are designed to wake-up, perform a taslga back asleep at regular intervals.
Refer toBody Control System Description and Operatiorfor the system or modules
description and operation.

o Remote keyless entry (RKE) will wake up due to atside input. Refer t&eyless Entry
System Description and Operation

IMPORTANT: The battery specification listed below is a generic
specification. Refer to Battery Usage  when testing the
battery.

e The battery run down time will vary depending ofdacranking amperage (CCA) and
reserve capacity (RC). If the CCA and RC are higthen the battery run down time wo
be longer. If the CCA and RC are lower, then thigelpgarun down time would be shorter.
The graph below indicates roughly how many day8@®GCA battery with at 110 min. RC
(60.5 AH) starting at 80 percent state of chardklast with a constant current draw unt
reaches 50 percent state of charge. Differendesttary rating and temperature will affect

the results.
Battery Electrical Drain/Parasitic Load Test
Current Drain Days
25 mA 30.5
50 mA 16.5
75 mA 11
100 mA 8.25
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250 mA 3.3

500 mA 1.65

750 mA 1
1A 0.8
2A 0.4

Load Test

CAUTION: Refer to Battery Disconnect Caution

NOTE: Do not turn the parasitic draw test switch to the OFF position with
the engine running. Damage will occur to the vehicl e's electrical
system.

NOTE: The test switch must be in the ON position when rem  oving the fuses

in order to maintain continuity in the electrical s ystem. This avoids
damaging the digital multimeter due to accidental o verloading,
such as a door being opened to change a fuse.

IMPORTANT: The switch knob on the J 38758 is marked  ON and OFF. See
Special Tools . When the switch knob is in the ON position, the
circuit is closed and electrical current will pass through the
switch. When the switch knob is in the OFF position , the circuit is
open and electrical current will not pass through t he switch.

1. Disconnect the battery negative cable from thieebanegative terminal. Refer Battery
Negative Cable Disconnection and Connection

Install the male end of tl#e38758to the battery ground terminal. Sgpecial Tools
Turn thed 38758knob to the OFF position. S&pecial Tools

Install the battery negative cable to the fersale of the) 38758. SeeSpecial Tools
Turn thed 38758knob to the ON position. Sé&pecial Tools

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

7. Park the vehicle. Turn the ignition switch to @EF position and remove the ignition
switch key.

8. Connect a 10A fused jumper wire to the test $wibol terminals.

® 0 E®wN
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10.
11.
12.
13.
14.

15.

16.

17.
18.

19.

Turn thed 38758knob to the OFF position. S&pecial Tools The current now flows
through the jumper wire.

Wait 1 minute. If the fuse blows, install anuntve ammeter and go step 19.
Remove the fused jumper wire.

Set a digital multimeter to the 10A scale.

Connect the digital multimeter to the test siwitmol terminals.

Turn the] 38758knob to the OFF position. S&pecial Tools The current flows now
through the digital multimeter.

Wait 1 minute. Check and record the currentingad

1. When there is a current reading of 2A or less tioeJ 38758knob to the ON
position. Seé&pecial Tools The electrical current will now pass through sinatch.

2. Then switch the digital multimeter down to the &ale for a more accurate reading
when thel 38758knob is turned OFF. S&pecial Tools

Turn thel 38758knob to the OFF position. S&pecial Tools Wait up to 45 minutes for
most vehicles.

Check and record the current reading.
Note the battery reserve capacity, amp houngaRefer tBattery Usage
1. Divide the reserve capacity by 4, amp hour rayg.4.

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

If excessive current drain is not found at tine and there are no other apparent causes,
complete the following:

1. Using the MIN/MAX function of the digital multinber, monitor the parasitic drain
overnight or during the day. This will determines@imething has been activated du
that time frame.

NOTE: The test switch must be in the ON position whe  n removing
the fuses in order to maintain continuity in the el ectrical
system. This avoids damaging the digital multimeter due
to accidental overloading, such as a door being ope ned to
change a fuse.

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

2. When the vehicle has an unacceptable amountasipia current drain, remove each
fuse one at a time until the current drain fallamcacceptable level. This will indicate
which circuit is causing the drain. ReferRower Distribution Schematicsto
diagnose exactly which part of the suspect ciisuwgausing the parasitic drain. In
some cases a non-fused circuit or component, sughielay, is the cause of excessive
parasitic current drain.

3. Repeat the parasitic current drain test procesalfitee any repair has been completed
to make sure that the parasitic current drain aaicceptable level.

4. When the cause of the excessive current draibdeslocated and repaired, remove
theJ 38758. SeeSpecial Tools

20. Connect the battery negative cable to the hatigative terminal.

BATTERY COMMON CAUSES OF MALFUNCTION

A battery is not designed to last forever. Withgeocare, however, the battery will provide
years of good service. If the battery tests goddstilfails 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 frequeptssiath many electrical accessories in
use, particularly air conditioning, headlights, g, 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
missing battery insulator if used.
e There are mechanical conditions in the electrigstiesn, such as a short or a pinched wire,
attributing to power failure. Refer t6eneral Electrical Diagnosis.

Electrolyte Freezing

The freezing point of electrolyte depends on iecHfr gravity. A fully charged battery will not
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freeze until the ambient temperature gets be54°C (-65°F). However, a battery with a Ic
state of charge may freeze at temperatures aabigifC (+20°F). Since freezing may ruin a
battery, the battery should be protected agaiestzing by keeping it properly charged. As long
as the green eye is visible in the hydrometerfréezing point of the battery will be somewhere
below -32°C (-25°F).

Battery Protection During Vehicle Storage

Certain devices on the vehicle maintain a smalticoous current drain on the battery. A battery
that is not used for an extended period of timé dvicharge. Eventually permanent damage will
result. Discharged batteries will also freeze ild aeeather. Refer tBattery Inspection/Test

(Non-HP?2).

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

IMPORTANT: If a green dot is not visible in the hydr  ometer, charge the
battery. Refer to Battery Charging

1. Ensure that the green dot is visible in the baoiltydrometer.

CAUTION: Refer to BATTERY DISCONNECT CAUTION

2. Disconnect the battery ground to protect theebafrom 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 stata fong period of time is difficult to recharge
or may be permanently damaged.

JUMP STARTING IN CASE OF EMERGENCY (NON HP2)

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.

This vehicle has a 12-volt positive, negative gobalectrical system. Do not try to jump start a
vehicle, if you are unsure of the other vehicle'sifive voltage or ground position. The booster
battery and the discharged battery should be ttezteefully when using jumper cables.

1. Position the vehicle with the booster batteryhsa the jJumper cables will comfortably
reach the battery of the other vehicle.

e Do not let the 2 vehicles touch.

o Make sure that the jumper cables do not have Iclasaps or missing insulation.
2. Perform the following steps on both vehicles:

1. Place the automatic transmission in PARK.

Block the wheels.
Set the parking brake.
Turn off all electrical loads that are not needeshve the hazard flashers ON.
Turn OFF the ignition switch.

ok~ wb
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Fig. 10: Identifying Proper Jumper Cable Connection
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Some vehicles have a battery remote posit  ive stud. ALWAYS
use the battery remote positive stud in order to gi ve or to
receive a iump start. Consult the vehicle's owner's manual
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for proper connections.

3. Attach the end of one jumper cable to the pasiigvminal of the discharged battery.
Attach the other end of the first cable to theifpee terminal of the booster battery.

5. Attach one end of the remaining jumper cabldéonegative terminal of the booster
battery.

s

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.

6. Make the final connection of the negative junyasle to the block or suitable bracket
connected directly to the block, away from the dyatt

7. Start the engine of the vehicle that is providhmgjump start and turn off all electrical
accessories. Raise the engine RPM to approximagdp RPM.

8. Crank the engine of the vehicle with the weakdpgt
If the engine does not crank or cranks too slopdyform the following steps:

1. Turn the ignition OFF.
2. Allow the booster vehicle engine to run at apprakely 1,500 RPM for 5 minutes.
3. Attempt to start the engine of the vehicle witl tischarged battery.

9. Reverse the steps exactly when removing the jusgdaes. The negative battery cable r
first be disconnected from the engine that was jstaged.

CHARGING SYSTEM TEST

Charging System Test

Step Action Value(s) Yes No
Did you perform the Diagnostig Go toDiagnostic
1 System Check - Vehicle? - Go toStep |[System Check
2 Vehicle
IMPORTANT:

The battery must be above a 70
percent state of charge.

2 ' Go toBattery
Did you perform the Battery Go toStep |Inspection/Test
Inspection Test? 3 (Non-HP2)
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1. Install a scan tool.
Start the engine.

3. With a scan tool, command
the GEN-L Terminal OFF
and ON.

4. Observe the Ignition 1
Signal parameter.

N

Does the voltage change with
each command?

Go toStep
4

Go toStep 8

1. Turn ON the following
accessories:

o Headlightshigh beam
e A/C on Max
e Blower fan-ON high
o Heated seats, if
equipped
2. With a scan tool, observe
the ignition 1 signal

parameter in the engine d
list.

3. Increase engine speed to
2,500 RPM.

Is the voltage within the specifi
value?

12-15.5V

Go toStep
5

Go toStep 6

1. Turn OFF all accessories
2. Turn OFF the ignition.

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
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violently.

3. Connect a carbon pile tes
to the vehicle.

IMPORTANT:

When measuring generator
output current, be sure the
inductive probe encircles the
generator output wire.

4. Connect an inductive
ammeter probe to the out|
circuit of the generator.

5. Start the engine. -

6. With a scan tool, command
the GEN-L Terminal ON.

7. Increase engine speed to
2,500 RPM.

8. Adjust the carbon pile, as
necessary, in order to obtj
the maximum current
output.

Is the generator output greater
than or equal to the load test
value as specified iBenerator

Usage? System OK| Go toStep 7
Is the voltage measured greater ) Go toStep
than 15.5 volts? 12 Go toStep 7

1. Leave the vehicle
accessories ON or maintain
load test value.

2. Maintain engine speed at
2,500 RPM. B+

3. Measure the voltage
between the generator
output terminal and the
generator metal housing.
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Is the voltage measured equal to

the specified value? Go toStep
14 Go toStep 9

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

2. Disconnect the generator
harness connector.

3. Measure the voltage
between the generator turn
ON signal circuit and
ground. 4.7V

4. Start the engine. oV

5. With a scan tool, command
the GEN-L Terminal ON

and OFF.
Does the voltage measure greater
than the first value ON and near Go toStep
the second value OFF? 14 Go toStep 11

1. Maintain the engine speed
at 2,500 RPM and continue
to operate the generator at
the load test value.

2. Measure the voltage drop
from the battery negative
terminal to the metal 05V
housing of the generator.
Refer toCircuit Testing
andWiring Repairs .

Is the voltage measured less than Go toStep
the specified value? 10 Go toStep 15

1. Maintain the engine speed
at 2,500 RPM and continue
to operate the generator at
the load test value.

2. Measure the voltage drop
from the output terminal of
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10

the generator to the positive

terminal on the battery.
Refer toCircuit Testing
andWiring Repairs .

Is the voltage measured less than

the specified value?

05V

Go toStep
14

Go toStep 16

11

Test the generator turn on signal

circuit for a short or open. Refer
to Circuit Testing andWiring
Repairs .

Did you find and correct the
condition?

Go toStep
19

Go toStep 13

12

Test the generator battery voltg
sense circuit, if equipped, for an

open or high resistance. Refer [to

Circuit Testing andWiring

Repairs.
Did you find and correct the

condition?

Go toStep
19

Go toStep 14

13

Inspect for poor connections at
the harness connector of the
powertrain control module
(PCM). Refer tdlesting for
Intermittent Conditions and

Poor Connectionsand

Connector Repairs.

Did you find and correct the
condition?

Go toStep
19

Go toStep 17

14

Inspect for poor connections at
the generator. Refer icesting
for Intermittent Conditions

and Poor Connectionsand

Connector Repairs.

Did you find and correct the
condition?

Go toStep
19

Go toStep 18

15

Repair the high resistance or
open in the ground circuit of the
generator. Refer t@/iring

D
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Repairs.
Did you complete the repair?

Go toStep
19

Repair the high resistance or
open in the generator output
circuit. Refer taWiring -

Repairs.
Did you complete the repair?

16

Go toStep
19

Replace the PCM. Refer to

Control Module Referencesfor

17  |replacement, setup and )
programming.

Did you complete the

replacement?

Go toStep
19

Replace the generator. Refer tp
18 Generator Replacement ]
Did you complete the

replacement?

Go toStep
19

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

19

System OK|

Go toStep 2

CHARGE INDICATOR ALWAYS ON

Charge Indicator Always On

Step Action Value(s)

Yes

No

Schematic

ReferenceStarting and Charging Schematic

r Instrument Cluster

Schematics

Did you perform the Diagnosti¢
System Check - Vehicle?

Goto

Diagnostic
System Check

Go toStep 2

- Vehicle

Start the engine.
Does the battery charge indicq
remain illuminated?

Go toTesting
for
Intermittent

Go toStep 3

Conditions
and Poor
Connections

1. Install a scan tool
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2. With a scan tool, observe
the Battery Voltage
parameter in the instrument

3 panel cluster (IPC) data If 12.5-15.5V
Go to
Does the voltage measure within Charging
the normal operating range? Go toStep 4System Test
Replace the IPC. Refer to
Control Module References
4 for replacement, setup and )
programming.
Did you complete the
replacement? Go toStep 5 -
Operate the system in order tg
5 verify 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
Turn ON the ignition, with the engine OFF|Go toTesting
observe the charge indicator on the instrurfor
5 panel cluster (IPC). Intermittent
Is the charge indicator illuminated? Conditions
and Poor
Connections | Go toStep 3
Replace the IPC. Refer @ontrol Module
3 Referencedor replacement, setup and i
programming.
Did you complete the replacement? Go toStep 4
Operate the system in order to verify the
4 repair.
Did you correct the condition? System OK | Go toStep 2
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GENERATOR NOISE DIAGNOSIS

Diagnostic Aids

Noise from a generator may be due to electricah@hanical noise. Electrical noise, magn
whine, usually varies with the electrical load j@ld®n 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

using the Generator Tester. Refer to
Charging System Test

Is the generator operating properly?

Go toStep 2

Go toStep 11

1. Start the engine. Verify that the no

can be heard.
2. Turn OFF the engine.

3. Disconnect the #+ay connector frof
the generator.

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

Has the noise stopped?

Go toStep 11

Go toStep 3

1. Turn OFF the engine.

2. Remove the drive belt. Refer to
Drive Belt Replacement (Without
A/C) or Drive Belt Replacement

(With A/C) .
3. Spin the generator pulley by hand

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

? GotoStep 4

Go toStep 11

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

560 toStep 11

Go toStep 5

1. Loosen all of the generator mounti

ng
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bolts.

2. Tighten the generator mounting bg
to specifications and in the proper
sequence, if necessary. Refer to
Generator Replacement

3. Install the drive belt. Refer ©rive
Belt Replacement (Without A/C)
or Drive Belt Replacement (With

AC) .
4. Start the engine.

Has the noise decreased or stopped?

Its

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 ma
cause the noise to be transmitted i
the passenger compartment

Are any electrical connections pulling o
the generator or are any hoses, etc. reg
on the generator?

Ly
nto

n
ting
Go toStep 7

Go toStep 8

1. Reroute the electrical connectiong
relieve the tension.

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

3. Start the engine.

Has the noise decreased or stopped?

to

System OK

Go toStep 8

Inspect the drive belt for proper tension.

Refer toDrive Belt Tensioner

Diagnosis.
Is the drive belt loose?

Go toStep 9

Go toStep 10

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

2. Start the engine.

Has the noise decreased or stopped?

System OK

Go toStep 11

10

vehicle.

Compare the vehicle with a known good

Do both vehicles make the same noise?

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 th
repair.

e

Did you correct the condition? System OK Go toStep 2
STARTER SOLENOID DOES NOT CLICK
Starter Solenoid Does Not Click
Step Action Yes No
Schematic ReferenceStarting and Charging Schematics
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
Is the security indicator flashing? Go to
Diagnostic
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System Check

Vehicle

Go toStep 4

1. Install a scan tool.

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

With a scan tool, observe the Crar
Request Signal parameter in the
powertrain control module (PCM)
data list.

Turn the ignition switch to the
START position.

3.

Does the scan tool display Yes?

k

Go toStep 5

Go toPower
Mode
Mismatch

1. Turn ON the ignition, with the engit
OFF.

2. With a scan tool, observe the Start
Relay Command parameter in the
PCM data list.

3. Turn the ignition switch to the
START position.

Does the scan tool display Yes?

er

Go toStep 7

Go toStep 6

1. Turn ON the ignition, with the engit

OFF.

Verify that the transmission is in P4
or Neutral.

2.

3.
parameter in the PCM data list.

Does the scan tool display Park or
Neutral?

With a scan tool, observe the TR $

Ark

Go toStep 7

Go toRange
Selector

Displays
Incorrect Range

Turn the ignition switch to the START
position.
Do you hear the PCM CNTRL relay clic

k%0 toStep 10

Go toStep 8

1. Turn OFF the ignition.

2. Disconnect the PCM CNTRL relay]
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3. Turn ON the ignition, with the engit
OFF.

4. Connect a test lamp between the

PCM CNTRL relay coil and a good
ground.

Does the test lamp illuminate?

battery positive voltage circuit of the

Go toStep 9

Go toStep 18

1. Connect a test lamp between the

PCM CNTRL relay coil and the
control circuit of the PCM CNTRL
relay.

2. Turn the ignition to the START
position.

Does the test lamp illuminate?

battery positive voltage circuit of the

Go toStep 15

Go toStep 14

10

1. Turn OFF the ignition.

3. Connect a test lamp between the
battery positive voltage circuit of th
PCM CNTRL relay switch and a
good ground.

Does the test lamp illuminate?

2. Disconnect the PCM CNTRL relay]

e

Go toStep 11

Go toStep 19

11

IMPORTANT:

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

Connect a 30-amp fused jumper betwesg
the battery positive voltage circuit of the
PCM CNTRL relay switch and the starte
solenoid crank voltage circuit.Does the
engine crank?

er

en

Go toStep 16

Go toStep 12

12

Does the fuse in the jumper open?

Go toStep 20

Go toStep 13

Test the starter solenoid crank voltage
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13

circuit for a high resistance or open. Re
to Circuit Testing andWiring Repairs .
Did you find and correct the condition?

fer

Go toStep 24

Go toStep 16

14

Test the control circuit of the PCM
CNTRL relay for an open or short to
battery voltage. Refer @Gircuit Testing
andWiring Repairs .

Did you find and correct the condition?

Go toStep 24

Go toStep 17

15

Inspect for poor connections at the PCN
CNTRL relay. Refer tdesting for
Intermittent Conditions and Poor

ConnectionsandConnector Repairs.

Did you find and correct the condition?

/

Go toStep 24

Go toStep 21

16

Inspect for poor connections at the start
solenoid. Refer tdesting for
Intermittent Conditions and Poor

ConnectionsandConnector Repairs.

Did you find and correct the condition?

er

Go toStep 24

Go toStep 22

17

Inspect for poor connections at the harr
connector of the PCM. Refer T@sting
for Intermittent Conditions and Poor

ConnectionsandConnector Repairs.

Did you find and correct the condition?

1ESS

Go toStep 24

Go toStep 23

18

CNTRL relay coil. Refer t&Viring

Repairs.
Did you complete the repair?

Repair an open or high resistance in the
battery positive voltage circuit of the PQ

\)

M

Go toStep 24

19

CNTRL relay switch. Refer t@Viring

Repairs.
Did you complete the repair?

Repair the open or high resistance in the
battery positive voltage circuit of the PQ

M

Go toStep 24

20

Repair the short to ground in the starter
solenoid crank voltage circuit. Refer to
Wiring Repairs .

Did you complete the repair?

Go toStep 24

o

Replace the PCM CNTRL relay. Refer |
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Relay Replacement (Attached to Wire

Harness)or Relay Replacement (Within

21 an Electrical Center).
Did you complete the replacement? Go toStep 24 -
Replace the starter motor. RefelStarter
22 Motor Replacement
Did you complete the replacement? Go toStep 24 -
Replace the PCM. Refer @ontrol
23 Module Referencedor replacement,
setup and programming.
Did you compete the replacement? Go toStep 24 -
Operate the system in order to verify the
24 repair.
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
Schematic ReferenceStarting and Charging Schematics
Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check
Go toStep 2 |Vehicle
Turn the ignition to the START position. Go toStarter
2 Did the starter solenoid click? Solenoid Does
Go toStep 3 |Not Click
Inspect the engine and belt drive systen Go toEngine
3 mechanical binding, e.g. seized engine, Will Not Crank
seized 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?

Go toStep 8

Go toStep 5

Test the ground circuit between the batt

ery

and the starter motor for a high resistanrce.
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Refer toCircuit Testing andWiring
5 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 Connectionsand
Connector Repairs.

Did you find and correct the condition?| GotoStep8 | Go toStep 7
Replace the starter. ReferStarter
7 Motor Replacement

Did you complete the replacement? Go toStep 8 -
Operate the system for which the symptom
8 occurred.
Did you correct the condition? System OK Go toStep 2

ENGINE CRANKS SLOWLY
Perform the following checks:

o Battery-Battery Inspection/Test. ReferBattery Inspection/Test (NorHP2).

o Wiring-Inspect the wiring for damage. Inspect all conmasito the starter motor, solenc
battery and all ground connections. RefeCicuit Testing , Wiring Repairs , Testing
for Intermittent Conditions and Poor ConnectionsandConnector Repairs.

o Engine-Make sure 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.

Starter Motor Noise Diagnosis

Step Action Yes No
Did you perform the Diagnostic System
1 Check - Vehicle? Goto
Diagnostic
Svstem Checle |
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Go toStep 2 |Vehicle
Start the engine. Go toTesting
Does the starter operate normally? for Intermittent
Conditions and
Poor
Connections Go toStep 3
Start the engine while listening to the
starter motor turn.
Is there a loud "whoop", it may sound like
a siren if the engine is revved while the
starter is engaged after the engine starts,
but while the starter is still held in the
engaged position? GotoStep6 | GotoStep 4
Do you hear a "rumble”, a "growl", or, ir
some cases, a "knock" as the starter is
coasting down to a stop after starting the
engine? GotoStep7 | GotoStep 5
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? GotoStep6 | 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 9
1. Remove the starter motor. Refer tg
Starter Motor Replacement
2. Inspect the starter motor bushings jand
clutch gear.

Does the clutch gear have chipped or
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milled teeth or worn bushings? Go toStep 9 Go toStep 8
Replace the flywheel. Refer Engine

8 Flywheel Replacement (w/Automatic
Transmission).

Did you complete the replacement? Go toStep 10
Replace the starter motor. RefelSiarter
9 Motor Replacement -

Did you complete the replacement? Go toStep 10
Operate the system in order to verify the
10 repair.
Did you correct the condition? System OK Go toStep 3

REPAIR INSTRUCTIONS

BATTERY NEGATIVE CABLE DISCONNECTION AND CONNECTION

Disconnecting Procedure

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
the following guidelines:

o Always shield your eyes.

¢ Avoid leaning over the battery whenever possible.

e 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.

CAUTION: Unless directed otherwise, the ignition and start switch must
be in the OFF or LOCK position and all electrical |  oads must
be OFF before servicing any electrical component. D isconnect
the negative battery cable to prevent an electrical spark
should a tool or equipment come in contact with an exposed
electrical terminal. Failure to follow these precau  tions may
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result in personal injury and/or damage to the vehi
components.

Fig. 11: Identifying Battery Cables

Courtesy of GENERAL MOTORS CORP.

Record all preset and theft codes from the radio.
Turn off all lamps and accessories.

Turn the ignition switch to the LOCK position.
Open the negative battery cable cover.

Loosen the negative battery cable nut.

cle or its
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6. Remove the negative battery cable (1) from theba

Connecting Procedure

Fig. 12: Identifying Battery Cables
Courtesy of GENERAL MOTORS CORP.

1. Clean any existing corrosion from the batterynteal and battery cable (1) using a wire
brush.

2. Install the negative battery cable (1) to thedvgt

NOTE: Refer to Fastener Notice
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3. Tighten the negative battery cable nut.
Tighten: Tighten the nut to 9 N.m (80 Ib in).

4. Close the negative battery cable cover.
5. Reset all preset and theft codes previously dawbto the radio.

BATTERY POSITIVE AND NEGATIVE CABLE REPLACEMENT

IMPORTANT: 4 Always use replacement cables that are of the same  type,

diameter and length of the cables that are beingre  placed.

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

Removal Procedure
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Fig. 13: View Of Battery Cables

Courtesy of GENERAL MOTORS CORP.

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

Open the protective cover to access the posavery cable terminal.
Loosen the positive battery cable nut (3).
Remove the positive battery cable (4) from thieba
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Fig. 14: Identifying Engine Wiring Harness Connecto & Retaining Clips
Courtesy of GENERAL MOTORS CORP.

5. Disconnect the engine wiring harness electrioahector (1) from the generator battery
control module.

6. Remove the engine wiring harness clip (2) froeubper battery box.
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Fig. 15: Identifying Battery Cable Wiring Harness Connector

Courtesy of GENERAL MOTORS CORP.

7. Disconnect the battery cable wiring harness mebattconnector from the body wiring

harness electrical connector.
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Fig. 16: Locating Negative Battery Cable Ground Bdl& Control Module Clip
Courtesy of GENERAL MOTORS CORP.

8. Remove the bolt (3) securing the negative battebje ground (2) to the battery tray.
9. Remove the generator battery control module(&jgrom the upper battery box.
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Fig. 17: Locating Nuts Securing The Battery Cable$o Underhood Fuse Block
Courtesy of GENERAL MOTORS CORP.
10. Press the locking tabs inward in order the remtbe underhood fuse block cover from the

underhood fuse block.
11. Remove the nuts (1) securing the battery cablé® underhood fuse block.
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Fig. 18: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

12. Remove the battery cable harness clips (102) the battery tray.

13. Remove the left wheelhouse liner. RefeWioeelhouse Panel Replacement (Fronr
Wheelhouse Panel Replacement (Rear)
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Fig. 19: View Of Starter Wiring
Courtesy of GENERAL MOTORS CORP.

14. Remove the starter terminal nut (1) and rembegbsitive battery cable terminal (2) from
the starter.
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Fig. 20: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

15. Remove the bolt (5) securing the negative bat@iole ground terminal (4) to the engine

block.

16. Remove the battery cable clip (3) from the emgwring harness bracket.
17. Remove the battery cables from the vehicle.

Installation Procedure
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Fig. 21: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

1. Insert the battery cables to the vehicle.
2. Install the battery cable clip (3) to the engeng harness bracket.

NOTE: Refer to Fastener Notice

3. Install the bolt (5) securing the negative battable ground terminal (4) to the engine
block.

Tighten: Tighten the bolt to 35 N.m (26 Ib ft).
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Fig. 22: View Of Starter Wiring
Courtesy of GENERAL MOTORS CORP.

4. Install the positive battery cable terminal @}he starter and the starter terminal nut (1).

5. Install the left wheelhouse liner. RefeMitheelhouse Panel Replacement (Fronr
Wheelhouse Panel Replacement (Rear)




6.

2007 Hummer H3

2007 ENGINE Engine Electrical - H3

o

X

[,
ZN
1/
< LA/
i 0 ety —2
AN
f ]
____,.,..--""
2 I\

Fig. 23: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

Install the battery cable harness clips (1, Zhéobattery tray.
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Fig. 24: Locating Nuts Securing The Battery Cable$o Underhood Fuse Block
Courtesy of GENERAL MOTORS CORP.

7. Tighten the nuts (1) securing the battery caoléise underhood fuse block.
Tighten: Tighten the nuts to 10 N.m (89 Ib in).

8. Install the underhood fuse block cover to thesunood fuse block, engaging the locking
tabs.
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Fig. 25: Locating Negative Battery Cable Ground Bdl& Control Module Clip
Courtesy of GENERAL MOTORS CORP.

9. Install the generator battery control module ¢lipto the upper battery box.
10. Install the bolt (3) securing the negative bgttable ground (2) to the battery tray.

Tighten: Tighten the bolt to 9 N.m (80 Ib in).
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Fig. 26: Identifying Battery Cable Wiring Harness Connector

Courtesy of GENERAL MOTORS CORP.

11. Connect the battery cable wiring harness etattcdonnector to the body wiring harness
electrical connector.
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Fig. 27: Identifying Engine Wiring Harness Connecto & Retaining Clips
Courtesy of GENERAL MOTORS CORP.

12. Connect the engine wiring harness electricahector (1) to the generator battery control
module.

13. Install the engine wiring harness clip (2) te tipper battery box.
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14.
15.

16.
17.

Fig. 28: View Of Battery Cables

Courtesy of GENERAL MOTORS CORP.

Install the positive battery cable (4) to thédrg.
Tighten the positive battery cable nut (3).

Tighten: Tighten the nut to 9 N.m (80 Ib in).

Close the protective cover to access the pediaitery cable terminal.
Connect the negative battery cable. Ref@atbery Negative Cable Disconnection and

Connection
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GENERATOR CABLE REPLACEMENT

IMPORTANT: o Always use replacement cables that are of the same  type,
diameter and length of the cables that are beingre  placed.

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

Removal Procedure

o
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\

Fig. 29: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the battery negative cable. Ref@dttery Negative Cable Disconnection
and Connection
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2. Remove the battery cable harness clips (1, &) the battery tray.

Fig. 30: Locating Nuts Securing The Battery Cable$o Underhood Fuse Block
Courtesy of GENERAL MOTORS CORP.

3. Press the locking tabs inward in order to rentbeeunderhood fuse block cover from the
underhood fuse block.

4. Remove the nut (1) securing the generator pestible inner terminal to the underhood
fuse block.
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Fig. 31: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

5. Remove the left front wheelhouse liner. ReféMioeelhouse Panel Replacement (Front)
or Wheelhouse Panel Replacement (Rear)

6. Reposition the protective boot from the generatdput BAT terminal for access.

7. Remove the generator output BAT terminal nuiaf®) disconnect the generator positive
lead (1) from the generator.

8. Remove the positive cable clip (3) from the eaguiring harness bracket.
9. Remove the generator positive cable from theebattables harness conduit.

Installation Procedure
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Fig. 32: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

1. Insert the generator positive cable into thedpgttables harness conduit.
2. Install the positive cable clip (3) to the engmeing harness bracket.

NOTE: Refer to Fastener Notice

3. Connect the generator positive lead (2) to tmegdor and install the generator output
BAT terminal nut (1).

Tighten: Tighten the nut to 20 N.m (15 Ib ft).
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4. Position the protective boot onto the generatiypud BAT terminal.

Fig. 33: Locating Nuts Securing The Battery Cable$o Underhood Fuse Block
Courtesy of GENERAL MOTORS CORP.

5. Install the nut (1) securing the generator pasitable inner terminal to the underhood fuse
block.

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

. Install the left front wheelhouse liner. Refeitheelhouse Panel Replacement (Front)
or Wheelhouse Panel Replacement (Rear)

. Install the underhood fuse block cover to thesuhdod fuse block, engaging the locking
tabs.
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Fig. 34: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

8. Install the battery cable harness clips (1, Zhéobattery tray.

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

BATTERY REPLACEMENT

Removal Procedure




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

w

Fig. 35: Identifying Battery Cables

Courtesy of GENERAL MOTORS CORP.

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

Open the protective cover to access the posavery cable terminal.
Loosen the positive battery cable nut.
Remove the positive battery cable (2) from thiea
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Fig. 36: Locating Negative Battery Cable Ground Bdl& Control Module Clip

Courtesy of GENERAL MOTORS CORP.

5. Remove the generator battery control module(&jgrom the upper battery box.
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Fig. 37: Identifying Engine Wiring Harness Connecto & Retaining Clips

Courtesy of GENERAL MOTORS CORP.

6. Remove the engine wiring harness clip (2) froeubper battery box.
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Fig. 38: Identifying Battery Vent Duct
Courtesy of GENERAL MOTORS CORP.

7. Disconnect the battery vent duct from the upately box (1).
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Fig. 39: Identifying Upper Battery Box Cover
Courtesy of GENERAL MOTORS CORP.

8. Press the locking tabs (1) inward in order toawsrthe upper battery box (2) from the
lower battery box.
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Fig. 40: Identifying Battery Strap Pin
Courtesy of GENERAL MOTORS CORP.

9. Disengage the battery strap pin (2) from thecbgatray bracket stopper.
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Fig. 41: View Of Battery Strap & Nut
Courtesy of GENERAL MOTORS CORP.

10. Remove the battery retainer nut (1).
11. Remove the battery tray strap (2).
12. Remove the battery retainer (3).
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Fig. 42: Removing/Installing Battery
Courtesy of GENERAL MOTORS CORP.

13. Remove the battery from the lower battery box.

Installation Procedure
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Fig. 43: Removing/Installing Battery
Courtesy of GENERAL MOTORS CORP.

1. Install the battery to the lower battery box.
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Fig. 44: View Of Battery Strap & Nut
Courtesy of GENERAL MOTORS CORP.

. Install the battery retainer (3).
. Install the battery tray strap (2).

NOTE: Refer to Fastener Notice

. Install the battery retainer nut (1).
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Tighten: Tighten the nut to 15 N.m (11 Ib ft).

Fig. 45: Identifying Battery Strap Pin
Courtesy of GENERAL MOTORS CORP.

5. Engage the battery strap pin (2) to the batransyliracket stopper.
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Fig. 46: Identifying Upper Battery Box Cover
Courtesy of GENERAL MOTORS CORP.

. Install the upper battery box (2) over the bgitengage the locking tabs (1) into the lower
battery box.

. Connect the battery vent duct to the upper bakiex (2).
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Fig. 47: Identifying Battery Vent Duct
Courtesy of GENERAL MOTORS CORP.

8. Connect the battery vent duct to the upper haktex (1).
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Fig. 48: Identifying Engine Wiring Harness Connecto & Retaining Clips

Courtesy of GENERAL MOTORS CORP.

9. Install the engine wiring harness clip (2) to tipper battery box.
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Fig. 49: Locating Negative Battery Cable Ground Bdl& Control Module Clip

Courtesy of GENERAL MOTORS CORP.

10. Install the generator battery control modulp €li) to the upper battery box.




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

11.
12.

13.
14.

Connection

Fig. 50: Identifying Battery Cables
Courtesy of GENERAL MOTORS CORP.

Clean any existing corrosion from the battergnisal and battery cable using a wire brush.
Connect the positive battery cable (2) to theeba

Tighten: Tighten the nut to 9 N.m (80 Ib in).

Close the protective cover over the positivédnaicable terminal.
Connect the negative battery cable. Ref@atbery Negative Cable Disconnection and
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BATTERY BOX REPLACEMENT

Removal Procedure

o
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Fig. 51: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

1. Remove the battery. ReferBattery Replacement

2. Remove the battery cable harness clips (1, &) the battery tray.
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Fig. 52: View Of Lower Battery Box
Courtesy of GENERAL MOTORS CORP.

3. Lift the lower battery box upward from the baytary.

Installation Procedure

/177
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Fig. 53: View Of Lower Battery Box
Courtesy of GENERAL MOTORS CORP.

1. Install the lower battery box to the retainedsind battery tray.
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Fig. 54: Identifying Battery Cable Harness Clips
Courtesy of GENERAL MOTORS CORP.

2.

Install the battery cable harness clips (1, Zhéobattery tray.
3.

Install the battery. Refer ®attery Replacement

STARTER MOTOR REPLACEMENT

Removal Procedure
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Fig. 55: View Of Starter Wiring
Courtesy of GENERAL MOTORS CORP.

1. Remove the intake manifold. Refernmndéake Manifold Replacement.
2. Remove the starter solenoid S terminal nut ascbdnect the lead from the starter.

3. Remove the starter terminal nut (1) and discdrthecpositive battery cable (2) from the
starter.
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Fig. 56: View Of Starter Motor
Courtesy of GENERAL MOTORS CORP.

4. Remove the starter motor nut (1) and bolt (4).
5. Remove the starter motor (3).

Installation Procedure
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Fig. 57: View Of Starter Motor
Courtesy of GENERAL MOTORS CORP.

1. Position the starter motor (3) over the stud (2).

NOTE: Refer to Fastener Notice

2. Install the starter motor nut (1) and bolt (4).
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Tighten: Tighten the bolt/nut to 50 N.m (37 Ib ft).

Fig. 58: View Of Starter Wiring
Courtesy of GENERAL MOTORS CORP.

3. Connect the battery positive cable (2) to thaestand install the starter terminal nut (1).
Tighten: Tighten the nut to 9 N.m (80 Ib in).

4. Connect the lead to the starter solenoid andlike starter solenoid S terminal nut.
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Tighten: Tighten the nut to 3.5 N.m (31 Ib in).

5. Install the intake manifold. Refer limtake Manifold Replacement.

GENERATOR REPLACEMENT

Removal Procedure
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Fig. 59: View Of A/C Compressor
Courtesy of GENERAL MOTORS CORP.

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

2. Remove the drive belt. ReferBwive Belt Replacement (Without A/C)or Drive Belt
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Replacement (With A/C’ .

Raise and support the vehicle only high enouglttess the air conditioning (A/C)
compressor through the wheelhouse. Reféifting and Jacking the Vehicle.

Remove the left front wheel. Referfome and Wheel Removal and Installation.

Remove the left wheelhouse liner. RefeYWbeelhouse Panel Replacement (Fronfr
Wheelhouse Panel Replacement (Rear)

Disengage the A/C compressor electrical conndiatar the bracket.
Recover the A/C system. ReferRefrigerant Recovery and Recharging
Disconnect the A/C condenser and evaporator finasthe compressor.
Remove the A/C compressor mounting bolts (2, 1SLQD

The upper mounting bolt (2) will remain with theGA¢ompressor (1).

Lower the vehicle.
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Fig. 60: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

11. Reposition the protective boot from the generatbput BAT terminal.

12. Remove the generator output BAT terminal nutaf®) remove the generator lead (1) from
the generator.

13. Disconnect the generator electrical connector.
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Fig. 61: View Of Generator Mounting Bolts
Courtesy of GENERAL MOTORS CORP.

14. Remove the 3 generator bolts.
15. Position the A/C compressor forward, in ordegdm clearance to remove the generator.
16. Remove the generator.

Installation Procedure

1. Position the generator to the engine.
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Fig. 62: View Of Generator Mounting Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

2. Install the 3 generator bolts.

Tighten: Tighten the bolts in sequence to 50 N.m (37 Ib ft)
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Fig. 63: Identifying Generator/Starter Wiring
Courtesy of GENERAL MOTORS CORP.

Install the generator lead (1) to the generatdriastall the generator output BAT terminal
nut (2).

Tighten: Tighten the nut to 20 N.m (15 Ib ft).

Position the protective boot onto the generattput BAT terminal.
Connect the generator electrical connector.

Raise and support the vehicle only high enougittess the A/C compressor through the
wheelhouse. Refer tafting and Jacking the Vehicle.
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Fig. 64: View Of A/C Compressor
Courtesy of GENERAL MOTORS CORP.

7. Position the A/C compressor (1) to the engine.
8. Install the A/C compressor mounting bolts (2, 3).

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

9. Connect the condenser and evaporator lines tootinpressor.
10. Attach the A/C compressor electrical connecidhé bracket.

11. Install the left wheelhouse liner. RefeMiheelhouse Panel Replacement (Fronr
Wheelhouse Panel Replacement (Rear)
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12. Install the left front wheel. Refer Tare and Wheel Removal and Installation.

13. Lower the vehicle.

14. Install the drive belt. Refer farive Belt Replacement (Without A/C)or Drive Belt
Replacement (With A/C).

15. Connect the negative battery cable. Ref@atiery Negative Cable Disconnection and
Connection

16. Charge the A/C system. RefeiRefrigerant Recovery and Recharging

DESCRIPTION AND OPERATION

BATTERY DESCRIPTION AND OPERATION

A DANGER/POISON PROPOSITION 65 WARNING

BATTERY POSTS, TERMINALS, AND RELATED ACGESSORIES

SHIELD EYES \\[ | lSULFUFIIC ACID lt:a e AT
EXPLOSNE } SPAHKS @ CAN CA REPRODUCTIVE HARM. VWASH HANDS AFTER HANDLNG.

| FLAME OR | BLINDNESS OR
SMOKING SEVERE BURNS

CAN CAU

BLINDNESS OR INJURY
PROTEGER LES YEUX | TENIB ELOIGNE | L'ACIDE SULFURIQUE
GAZ EXPLOSIF DES ETINGELLES PEUT RENDRE AVEUGLE
PEUT RENDRE AVEUGLE | DES FLAMMES. NE | OUPROVOQUER DES

OU BLESSER , PAS FUMER , BRULURES GRAVES

RINCER LES YEUX
FLUSH EYES IMMEDIATELY n% IMMEDIATEMENT A L'EAU

WITH WATER
CONSULTER IMMEDIATEMENT
GET MEDICAL HELP FAST UN MEDECIN
KEEP OUT OF REACH OF CHILDREN. TENIR HORS DE LA PORTEE DES ENFANTS. NE I b

DO NOT TIP. DO NOT OPEN BATTERY. PAS INCLINER. NE PAS OUVRIR LA BATTERIE.

Fig. 65: View Of Battery Danger Label
Courtesy of GENERAL MOTORS CORP.

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

working near a battery:

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 eyes or
the skin. Flush immediately and thoroughly any cont acted
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areas with water and get medical help.
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.

The maintenance free battery is standard. Thereaavent 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 caps

The battery has 3 functions as a major sourceegn

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

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

e The test ratings
o 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. 66: View Of Battery Specification Label
Courtesy of GENERAL MOTORS CORP.

Battery Ratings
A battery has 2 ratings:

e Reserve capacity
¢ Cold cranking amperage

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

Reserve Capacity
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Reserve capacity is the amount of time in minutezkies a fully charged battery, be

discharged at a constant rate of 25 amperes amstaat temperature of 27°C (80°F) to reach a
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 ofibiéty of the battery to crank the engine at
cold temperatures. The cold cranking amperagega&ithe 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

Aucxiliary Battery

Auxiliary batteries are an available option on ed8 where many accessories can be utilized
such as TVs, radios, lights, computers, etc. Thegihg of these batteries is explained in
charging system description and operation. Alse ailixiliary battery is only for accessory use
and not part of the starting system.

CHARGING SYSTEM DESCRIPTION AND OPERATION

Electrical Power Management (EPM) Overview

The electrical power management (EPM) system igioked 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 ergsion-board computer capability to
maximize the effectiveness of the generator, toagarthe load, improve battery state-of-charge
(SOC) and life and minimize the systems impactughd&conomy. The EPM System performs 3
functions:

e It monitors the battery voltage and estimates #ieeby condition.
o It takes corrective actions by adjusting the regalaroltage.
e It performs diagnostics and driver notification.

The battery condition is estimated during key-oifl @uring key-on. During key-off the SOC of
the battery is determined by measuring the ajenit voltage. The SOC is a function of the ¢
concentration and the internal resistance of tfietysand is estimated by reading the battery-
open circuit voltage when the battery has beeasitfor several hours.

The SOC can be used as a diagnostic tool to elidlstomer or the dealer the condition of the
battery. Throughout key-on the algorithm continlpastimates SOC based on adjusted net amp
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hours, battery capacity, initial SOC and tempee

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
batteries SOC and temperature to set the chargitage to an optimum battery voltage level
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
operation of the charge indicator, driver informatcenter 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.

Generator Battery Control Module

The generator battery control module is a classvicd. It communicates with the powertrain
control module (PCM), instrument panel cluster enedbody control module for electrical
power management (EPM) operation. It is a serviesatimponent that is connected to the
negative battery cable at the battery. It directigtrols the generator field control circuit, che
indicator control, input to the generator. It canbusly monitors the generator field duty cycle
signal circuit and the battery voltage. If the gater battery control module loses
communication with the PCM, the default voltagel wé set to 13.8 volts and the module will
set U1016. If the generator battery control modiges communication with the body control
module (BCM), the module will set U1064.

Powertrain Control Module (PCM)
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The PCM provides information over the class 2 seia#a circuit to the generator battery con
module. The generator battery control module mositiee following data parameters provided
by the PCM:

e Intake air temperature

Fuel grams per second

Throttle position

Engine cooling fan speed

Engine coolant temperature

Exterior Environment - Outside Air Temperature

The generator battery control module uses thesepdaimeters for different charging system
modes depending on the required voltage needed.

Instrument Panel Cluster (IPC)

The instrument panel cluster (IPC) provides a me&nastomer notification in case of a failure.
There are 2 means of notification, a battery charggeator and a driver information center
message of SERVICE CHARGING SYSTEM FAILURE and CHAIRG SYSTEM FAULT.

Charging System Operation

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

e Charge Mode

e Fuel Economy Mode

¢ Voltage Reduction Mode

¢ Start Up Mode

Headlamp Mode

Battery Sulfation Protection Mode
Windshield Wiper Voltage Boost Mode
Fuel Pump Voltage Boost Mode
De-Ice Voltage Boost Mode

The generator battery control module monitors #meegator performance though the generator
field duty cycle signal circuit, the generator di€ontrol circuit and the battery positive voltage
circuit. The generator battery control module colstthe generator through the generator field
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control, charge indicator control, circuit. Therggis a -volt pulse width modulation (PWN
signal of 128 Hz +/- 5 percent with a duty cycléef00 percent. The duty cycle sent by the
generator battery control module is limited betw@6+90 percent. When the engine is turned
OFF, the module will send 0 percent duty cycle, lmltage. When there is loss of class 2
communication with the PCM, the module will send J3@rcent duty cycle, 13.8 volts. The
following table shows the commanded duty cycle @uighut voltage of the generator:

Charging System Description and Operation

Commanded Duty Cycle Generator Output Voltage
10% 11.0V
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 generatottbey control module. The signal is avékt PWM
signal of 128 Hz with a duty cycle of 0-100 percé&trmal duty cycle is between 5-99 percent.
Between 0-5 percent and 100 percent are for diigmmeposes.

Charge Mode

The generator battery control module will enter @eaviode when at least one of the following
conditions is met:

e The electric cooling fans are on high speed.

e The rear defogger is ON.

e The battery state of charge is less than 80 percent

o The battery current is not between -8 and +15 amps.

e The estimated ambient air temperature is less@f@an32°F).
e DTC B1516 is set.

Once one of these conditions are met the gendsattary control module will set the targeted
generator output voltage to the nominal optimunidogtvoltage which is from 13.9-15.5 volts,
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the voltage set point is based on the batteriés stacharge and estimated battery tempera
The battery voltage ramps up to the targeted sat apba rate of 20 mV per second.

Fuel Economy Mode

The generator battery control module will enterlFe@nomy Mode when all of the following
conditions are true:

o Estimated ambient air temperature is equal to eatgr than 0°C (32°F).

e The calculated battery current is less than +15caespand greater than -8 amperes.
e The battery state of charge is greater than orl égq@&9D percent.

e The rear defoggers are turned OFF.

e The electric cooling fans are on low speed or OFF.

The targeted generator output voltage is 13 vbhis.generator battery control module will exit
this mode once the criteria are met for Charge Mwdewill boost voltage to a pre-determined
set point for the fuel pump, headlamps or windshigbers.

Voltage Reduction Mode

The generator battery control module will entertelgé Reduction Mode when the calculated
ambient air temperature is above 0°C (32°F). Theutaed battery current is less than +2
amperes and greater than -7 amperes, the genteddaltuty cycle is less than 99 percent. The
rear defoggers are turned OFF and the electriergpfains are on low speed or OFF. Its targ
generator output voltage is 87 percent of the Ghifgde set point but limited to 12.9 volts. -
generator battery control module will exit this racahce the criteria are met for Charge Mode
or it will boost voltage to a pre-determined seinpéor the fuel pump, headlamps or windshield
wipers.

Start Up Mode

After the engine has started the generator battamirol module sets a targeted generator output
voltage of 14.5 volts for 30 seconds.

Headlamp Mode

The generator battery control module will enterkteadlamp Mode when the headlamps, o
high beams, are turned ON. The voltage will rampugown to 14.5 volts at a rate of 10
mV/second. The module will exit this mode oncelteadlamps are turned OFF and enter Ci
Mode, Fuel Economy Mode or Voltage Reduction Mode.

Battery Sulfation Mode
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The generator battery control module will entes thode when the interpreted generator ot
voltage is less than 13.2 volts for 45 minutes.e&dnahis mode the generator battery control
module will set the targeted output voltage tortbminal optimum battery voltage, see Charge
Mode, for 3 minutes. The generator battery comtiatiule will then determine which mode to
enter depending on vehicle conditions.

Windshield Wiper Voltage Boost Mode

When the generator battery control module is il Egenomy Mode or Voltage Reduction
Mode, the module will boost battery voltage to 1vibis when the windshield wipers are ON,
intermittent, low or high speed, after 8 secondie \foltage will ramp to 14.5 volts at a rate of
50 mV/second. The module will exit this mode oree\tvindshield Wipers are OFF for 5
seconds and the module will enter Charge Mode, Ecehomy Mode or Voltage Reduction
Mode.

Fuel Pump Voltage Boost Mode

When the generator battery control module is il Egenomy Mode or Voltage Reduction
Mode, the module will immediately boost batterytage to 13.4 volts when the instantaneous
fuel flow is greater than 21k grams/second andhtudtle position sensor pedal position is
greater than 90 percent. The module will exit thizle once the instantaneous fuel flow is less
than 5k grams/second and enter Charge Mode, Foeloaty Mode or Voltage Reduction Mode.

De-Ice Voltage Boost Mode

The generator battery control module will enterlBeVoltage Boost Mode when the estimated
ambient air temperature is less than or equal®® ¢(£30°F) and the engine coolant temperature
Is less than or equal to 75°C (167°F). The modulleoe in Charge Mode if the above conditi
are true. Once the engine coolant temperature leEcgreater than 75°C (167°F), the module
will remain in Charge Mode or enter Fuel Economyddor Voltage Reduction Mode based on
the vehicle conditions.

Instrument Panel Cluster (IPC) Operation

Charge Indicator Operation

The instrument panel cluster (IPC) illuminatesdharge indicator in the message center when
the one or more of the following occurs:

IMPORTANT: The generator battery control moduleisn ot setuptoseta DTC if
the battery voltage is too high or too low. Check w ith the PCM to
see if they set a DTC when the battery voltage ist 00 high or too
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low.

e The IPC determines that the system voltage ighess11 volts or greater than 16 volts.
IPC receives a class 2 message from the body ¢ombiciule (BCM) indicating there is a
system voltage range concern.

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.

o The generator battery control module determine®tisea fault and sends a class 2 message
to the IPC to illuminate the charge indicator.

Charging System Failure

The generator battery control module will sendas€P message to the IPC for the CHARGING
SYSTEM FAILURE message to be displayed. It is comuteal ON when DTC B1487 sets. The
message is turned off when the conditions for clgahe DTC have been met and after an
ignition cycle.

Service Charging System

The generator battery control module will sendes€P message to the IPC for the SERVICE
CHARGING SYSTEM message to be displayed. It is camuied ON when DTC B1390,
B1488, B1492 or B1516 sets. The message is turfi@chen the conditions for clearing the
DTC have been met and after an ignition cycle.

Voltmeter Operation

The IPC displays the system voltage as detectde agnition 1 input of the IPC. When the
engine is ON, the gage should be between 10-16.vdie voltmeter will be noticeably different
than previous model year vehicle as far as voltiageuations. If there is a concern with gage
operation ensure to compare to a known good likecie

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.




2007 Hummer H3

2007 ENGINE Engine Electrical - H3

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

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

Electrical Power Management Description and Operatin

Battery
Temperature |Battery Voltage| Amp-hour

Function Calculation Calculation Calculation Action Taken

Idle Boost 1 | Less Than -15°C First level Idle
Start (+5°F) Less Than 13 V ) boost requestefl

Idle Boost 1 ) ) Eg[;eg?eg?:rihr;ﬁ First level Idle
Start 0.6 AH boost requestefl

Idle Boost 1 First level Idle
Start ) Less Than 10.9 V ) boost requestefl

Idle Boost 1 Eng

]Greater Than -1(
C (+14°F)

)Greater Than 11
V

LBattery has a ng
"loss less than 0.
AH

ot First level Idle
2 boost request
cancelled

Battery has a ne

1)
'éecond level Idl

Idle Boost 2
- - loss greater than
Start 16 AH boost requestefl
Idle Boost 2 Second level IdI
Start ) Less Than 10.9 ¥ ) boost requestefl

Idle Boost 2 En

Greater Than 11
V

LBattery has a ng
"loss less than 0.
AH

Becond level Idl
8 boost request
cancelled

Idle Boost 3 ] ] Battery has a netThird level Idle
Start loss of 10.0 AH| boost requestedl

Idle Boost 3 Third level Idle
Start ) Less Than 10.9 V ) boost requestefl

Idle Boost 3 En

Greater Than 11
V

LBattery has a ng
loss of less than
AH

tThird level Idle
boost request
cancelled

STARTING SYSTEM DESCRIPTION AND OPERATION

The starter motors on these vehicles are non-i@gaistarter motors. They have pole pieces that
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are arranged around the armature. Both solenoidimga are energized. The [-in winding
circuit is completed to the ground through thetstamotor. The windings work together
magnetically to pull and hold in the plunger. Thanger moves the shift lever. This action cal
the starter drive assembly to rotate on the armafaft spline as it engages with the flywheel
ring gear on the engine. Moving at the same tieptunger also closes the solenoid switch
contacts in the starter solenoid. Full batteryagudtis applied directly to the 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 placemtirmue 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 PCM CNTRL relay opens :
battery voltage is removed from the starter sokSterminal. Current flows from the motor
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 returnreprcauses 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

Moving the ignition switch to the START positiomgsals the body control module (BCM) that
engine crank has been requested. The BCM verlifsggheft is not active and sends a serial data
message to the powertrain control module (PCM)estijng engine start. The BCM also
energizes the RUN/CRANK RELAY. When the RUN/CRANIERAY switch side closes and

the vehicle is in Park/Neutral or with the clutchiyf depressed, if equipped, supply voltage is
applied to the PCM CNTRL relay coil. The PCM veasithe transmission is in Park/Neutral (
the clutch is fully depressed, if equipped. The P@iMthen ground the control circuit of the
PCM CNTRL relay, closing the switch suppling voktag the starter solenoid. On some vehicles
the starter will continue to crank the engine itk key released until it starts, the crank
command has timed out to prevent excessive helal quin the starter circuitry or the PCM
receives an engine run flag.

SPECIAL TOOLS AND EQUIPMENT
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SPECIAL TOOLS

Special Tools

lllustration

Tool Number/Description

J 38758
Parasitic Draw Test Switch

J 41450-B
Universal CS Generator Tester Harnes

S
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J 42000
Battery Tester

J 45681
Jumper Harness




