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SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS

Specification

Application Metric English
Amplifier Screw 9 N.m 80 Ibin
Antenna Assembly Screw 5N.m 44 b in
Antenna Mast 6 N.m 531bin
Antenna Module Bolt 9 N.m 80 Ibin
Front Floor Console Screw 9 N.m 80 Ibin
Front Floor Console Bracket Screw 9 N.m 80 Ibin
Front Floor Console Speaker Nut 9 N.m 80 Ibin
Front Speaker Screw 6 N.m 531bin
Front Door Speaker Screw 3 N.m 251bin
Mobile Telephone Antenna Bolt 9 N.m 80 Ibin
Radio Retaining Screws 2 N.m 18 Ibin
Rear Door Speaker Screw 3 N.m 251bin
Rear Pillar Speaker Screw 3 N.m 251bin
Rear Radio Control Screw 1.5N.m 131bin
Roof Console Screw 2 N.m 18 Ibin
Video Display Assembly Screw 2 N.m 18 Ibin

SCHEMATIC AND ROUTING DIAGRAMS

RADIO/NAVIGATION SYSTEM SCHEMATICS




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

=
©

o

7 Fuse Block -
Underhood

o
m

RDO

1 {[|Fuseas ey 1
Fuse 41 (Diesel)

I T 54 I

RN [

Callular Antenna. Navigation
Q Microphone Ard Antenna
USUUVB
—UE{
54

817
D-GNMWH vy

Used)
H X2 - Ad

Data
Communication
! Schematics

Fig. 1: Radio Power, Ground and Serial Data
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Fig. 3: Amplifier Inputs (UQA)
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Courtesy of GENERAL MOTORS CORP.

ONSTAR SCHEMATICS




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

,_
[

o
m
@
o

1y

1]

icle
1 1 Communicatior
e
1 [ N ﬂ, T 1 Module (VCIM)
B e e e o e e e e i e e e e i e e i e
xii|7 10 12 xt|1
2550 2500 2501 5060
BK TN/BK N
—_— combe
Data Data ommunication
Communication Communication Schematics
Schematics i

777 aaon

Fig. 9: Module Power, Ground and Serial Data
Courtesy of GENERAL MOTORS CORP.




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

=

C
Cellular/ s
Navigational s
NV | oigital Radio =
Anlenna
—)
P

Bint Cut

@
%
"

T
1

'

'

]

»

T

'

]

'

'

r

'

1
i

BARE
FH ERR ER P
P ———————————— i ettt Selelek bt it
| =
| A\
| 7
H + _
] o 1 X
2518
% BARE oo V:’BK
---- £ 2518 2517 515 2514
YEBK | BNMWH L-GNBK D-GNMWH
xe08 | F e 14 15 2 11
AL e .
Green Red carview
..... ! 5 onsr ey
-E] [ Button 1 (SRVM}
e i S S )_ﬁ Euto
655 514 . .
5% BARE 1 : : @[ @ E--/ @ £ 1
1 I
xso4 | F « N _____.
™ 1 15K 18Ka 10Ka !
_ 1 |
51| O 4
_____ s
654
&Y D_GN
1050
l 8 r'\A BK
Cellular
Wictophons |
1
777 cz0o
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Fig. 12: Audio Signals
Courtesy of GENERAL MOTORS CORP.
DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC CODE INDEX
DIAGNOSTIC CODE INDEX
DTC Description
DTC B0O00O BO00O 5A: Vehicle Speed Information Circuit Plaulgnp|
Failureg
DTC B1024 B1024 11: Circuit Board Temperature Sensor Aboveiiviam
Threshold
DTC B1025, B1035, B1025 01: Audio Output 1 Left Front Circuit ShaotBatter
B1045, or B1055 B1025 02: Audio Output 1 Left Front Circuit Shast&roun
B1025 04: Audio Output 1 Left Front Circuit Open
B1035 01: Audio Output 2 Right Front Circuit ShturtBatter
B1035 02: Audio Output 2 Right Front Circuit ShtwtGroun
B1035 04: Audio Output 2 Right Front Circuit Open
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B1045 01: Audio Output 3 Left Rear Circuit ShorBattery
B1045 02: Audio Output 3 Left Rear Circuit ShoriGoound
B1045 04: Audio Output 3 Left Rear Circuit Open

B1055 01: Audio Output 4 Right Rear Circuit SharBattery
B1055 02: Audio Output 4 Right Rear Circuit SharGroundl
B1055 04: Audio Output 4 Right Rear Circuit Open

-<

DTC B1259 B1259 02: Antenna Ground Circuit Short to Grqund
B1259 05: Antenna Ground Circuit Short to Batteryopen
DTC B1287 B1287 01: Amplifier Control Signal Circuit Short Battery

B1287 02: Amplifier Control Signal Circuit Short €roung

B1287 04: Amplifier Control Signal Circuit Open

DTC B1288 B1288 01: Video Display Mode Control Signal Shol

Battery

B1288 02: Video Display Mode Control Signal Sho|

Grounc

B1288 04: Video Display Mode Control Signal OpencGit

DTC B1289 B1289 01: Video Display Brightness Control Signhb& tg

Battery

B1289 02: Video Display Brightness Control Signhb& tg

Grounc

B1289 04: Video Display Brightness Control Signalet

Circuit

DTC B2455 B2455 04: Cellular Phone Microphone Circuit Malftion

Open Circuif

DTC B2462 B2462: Global Positioning System (GPS) Signal Brror
DTC B2470 B2470 00: Cellular Phone Antenna Circuit Malfunifio

DTC B2474 B2474 07: Navigation Display Head Backlighting Beniancée

DTC B2476 or B2482 B2476 00: Cellular Phone Select Service Switch

B2482 00: Cellular Phone Select Service Sy

Range/Performan

DTC B2483 or B2484 B2483 00: Global Positioning System (GPS) Antt

Malfunction Short to Ground

B2484 00: Global Positioning System (GPS) Antt

Malfunction Open Circujt

e

)

DIAGNOSTIC STARTING POINT - CELLULAR, ENTERTAINMENT , AND NAVIGATION

Begin the system diagnosis with tD&gnostic System Check Vehicle . The Diagnostic
Svstem Check - Vehicle will provide the followindformation:
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¢ 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 - Vehicleigentify the correct procedure for
diagnosing the system and where the procedureasdd.

DTC BO0O0OO

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 B0O00O 5A

Vehicle Speed Information Circuit Plausibility Fa

Diagnostic Fault Information

Short to Open/High | Short to Signal
Circuit Ground Resistance | Voltage | Performance
Vehicle Speed Signal BOOOO 5A | BO0O0OO 5A | BOOOO 5A | BO000O 5A

Circuit/System Description

The radio receives a vehicle speed signal fronelietronic brake control module (EBCM) in
order to correlate actual vehicle speed to the mewe of the vehicle calculated by the
navigation system and reported serial data.

Conditions for Running the DTC

e Radio ON.
o Battery voltage must be between 9-16 volts.

Conditions for Setting the DTC

The DTC will set for one or more of the followingrditions.
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¢ Vehicle speed from serial data is more than 5 K@mph) and vehicle speed pulse from
the EBCM is 0 km/h (O mph).

¢ Vehicle speed calculated from the navigation preingsoftware is more than 36 km/h (22
mph) and vehicle speed pulse from the EBCM is thi@mph) for 10 seconds
continuously.

Action Taken When the DTC Sets

e Turn by turn route navigation may be inoperative.
¢ Vehicle indicated location may be inaccurate.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.
e A history DTC clears after 100 malfunction-freeitgm cycles.

Reference Information
Schematic Reference

¢ Radio/Navigation System Schematics
¢ Antilock Brake System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Navigation System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Testing
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IMPORTANT: Diagnose any antilock brake system (ABS) related DTCs before
performing this diagnostic.

1. Ignition OFF, disconnect the radio harness caonett. Connect a DMM to the vehicle
speed signal (VSS) circuit terminal 5 and ground.

2. Ignition ON, operate the vehicle drive wheelS atph. Verify 3-7 Hertz on the VSS
circuit.

o If the reading is not as specified, test the V38&udi for an open, high resistance, sl
to ground or short to voltage. If the circuit tasbsmal replace the EBCM.

3. If the circuit tests normal, replace the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor radio or EBCM replacement, setup, and progrengm

DTC B1024

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 B1024 11

Circuit Board Temperature Sensor Above Maximum Sinoéd
Circuit/System Description

The audio amplifier monitors the internal circuifoy excessive temperature. When the amplifier
senses an internal circuitry temperature greaser #5°C (203°F), the amplifier will set DTC
B1024 11 and shut down until the internal circutopls below 90°C (194°F).

Conditions for Running the DTC

e Radio ON.
o Battery voltage must be between 9-16 volts.
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Conditions for Setting the DTC

DTC B1024 11 will set when the audio amplifier adé$ean over-heat condition greater than 95°
C (203°F) of the internal amplifier circuitry.

Action Taken When the DTC Sets
The audio amplifier will shut down and all speaksii§ be inoperative.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 100 consecutive matftion-free ignition cycles have
occurred.

Diagnostic Aids

Extended use or extremely high volume especiallyarm weather conditions may cause this
DTC to set. Under these conditions it may be nofforathis DTC to set to prevent permanent
damage to the audio amplifier circuitry.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs
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Scan Tool Referenc

Control Module Referencesfor scan tool information

Circuit/System Testing

Ignition ON, with a scan tool, clear all DTCs amqkoate the audio system within the Conditions
for Running the DTC.

o If the DTC resets, replace the audio amplifier.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor audio amplifier replacement, setup, and prognang

DTC B1025, B1035, B1045, OR B1055

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 Instructionsprovide an overview of each diagnostic category.

DTC Descriptors

DTC B1025 01

Audio Output 1 Left Front Circuit Short to Battery
DTC B1025 02

Audio Output 1 Left Front Circuit Short to Ground
DTC B1025 04

Audio Output 1 Left Front Circuit Open
DTC B103501

Audio Output 2 Right Front Circuit Short to Battery
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DTC B1035 0:

Audio Output 2 Right Front Circuit Short to Ground
DTC B1035 04

Audio Output 2 Right Front Circuit Open
DTC B1045 01

Audio Output 3 Left Rear Circuit Short to Battery
DTC B1045 02

Audio Output 3 Left Rear Circuit Short to Ground
DTC B1045 04

Audio Output 3 Left Rear Circuit Open
DTC B1055 01

Audio Output 4 Right Rear Circuit Short to Battery
DTC B1055 02

Audio Output 4 Right Rear Circuit Short to Ground
DTC B1055 04

Audio Output 4 Right Rear Circuit Open

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance
Left Front Speaker Signal
Circuits (Front Door and B102502 | B102504 | B102501 -
Tweeter)

Right Front Speaker Signal| B1035 02 B103504 | B103501 -
|Circuits (Front Door and
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Tweeter)

Left Rear Speaker Signal
Circuits (Rear Door)

Right Rear Speaker Signal
Circuits (Rear Door)

B104502 | B104504 | B104501 -

B105502 | B105504 | B105501 -

Circuit/System Description
The up-level radio (UQA) supplies 4 channels ofiawid an amplifier.

Each of the audio output channel circuits (+) ahdat the radio and at the amplifier (if
equipped) have a DC bias voltage that is one lhalfeobattery voltage. When using a DMM,
each of the audio output channel circuits will meagpproximately 6.5V DC. The audio being
played on the system is produced by a varying Aage that is centered around the DC bias
voltage on the same circuit. The AC voltage is vdaaises the speaker cone to move and pre
sound. This voltage will vary depending on whaietgb audio is being listened to, talk or music,
and type of music, as well as the volume settinfp@system. Low volume and talk settings will
measure around 1V AC and less, where constant mmasieneasure 3V AC and slightly higher.
In an amplified audio system, these similar AC agét measurements may be slightly higher on
the output of the amplifier, and the typical ACtagle readings at the output of the radio are less
than 1V AC.

Conditions for Running the DTC
The radio is ON.
Conditions for Setting the DTC
Set by Radio

The radio sets a current status for this DTC whsimoat to ground, short to voltage or an open is
detected on any of the 4 speaker channel outputstfie radio.

Set by Bose Amplifier

The DTC will not set during normal amplifier opeoat The vehicle must have the ignition OFF
for several hours and the fault must be presemglamplifier power-up.

DTC B1025 01, B1035 01, B1045 01, B1055 01

A short to voltage is detected on the specifiedof+}) signal circuit

DTC B1025 02, B1035 02, B1045 02, B105&
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A short to ground is detected on the specifiedof+-) signal circui
DTC B1025 04, B1035 04, B1045 04, B1055 04

An open is detected on the specified (+) or (aigircuit

Action Taken When the DTC Sets

No sound is present from one or more of the spsi

Conditions for Clearing the DTC

Set by Radio

The fault condition becomes history if not pregentd.25 seconds.

Set by Bose Amplifier

The fault condition becomes history after the ehignition has been OFF for several hours and
then the ignition turns ON.

Diagnostic Aids

Speakers located in the front A-pillar are conngétethe same channel as the speaker in the
door. A DTC will only set after the amplifier onbn up-level radios.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs
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Scan Tool Referenc

Control Module Referencesfor scan tool information

Circuit/System Verification

Radio ON, adjust the fade and balance controle@madio to test all four channels individually.
Each of the four channels should produce cleareaad sound.

Circuit/System Testing

IMPORTANT: The DTC can be set by either the radio or  the ampilifier. If the DTC
was set by the radio, diagnose suspect audio input circuits to the
speakers or the amplifier (if equipped). Diagnose a  udio input
signals to the speakers from the amplifier ifthe D  TC was set by
the amplifier.

Without Amplifier

1. Ignition OFF, disconnect the harness connecttiteappropriate speaker.
2. Radio ON, test for 5.0-7.5 volts between theaigircuit terminal A and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

3. Test for 5.0-7.5 volts between the signal cirteniminal B and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

4. If all circuits test normal, test or replace speaker.
With Amplifier
1. Ignition OFF, disconnect the X1(except UQS) o(B@S)and X3 harness connectors at

the amplifier.

2. Radio ON, test for 5.@-5 volts between the appropriate signal circuinieal listed belov
and ground.

¢ Left front door or tweeter - Connector X2, termif3al
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Right front door or tweeter - Connector X2, terrhiha
Left rear speaker - Connector X2, terminal 7

Left rear subwoofer - Connector X3, terminal 3
Right rear speaker - Connector X2, terminal 5
Right rear subwoofer - Connector X3, terminal 2

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signaiiit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

3. Radio ON, test for 5.8-5 volts between the appropriate signal circuinieal listed belov
and ground.

o Left front door or tweeter - Connector X2, termidal
Right front door or tweeter - Connector X2, termida
Left rear speaker - Connector X2, terminal 8

Left rear subwoofer - Connector X3, terminal 7
Right rear speaker - Connector X2, terminal 6
Right rear subwoofer - Connector X3, terminal 6

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signalit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

4. If all circuits test normal, replace the amplifie

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Speaker Replacement Reference

o Control Module Referencesfor Amplifier and Radio replacement, setup, and
programming

DTC B1259

Diagnostic Instructions

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

DTC Descriptors

DTC B1259 02
Antenna Ground Circuit Short to Ground
DTC B1259 05

Antenna Ground Circuit Short to Battery or Open

Circuit/System Description

The digital radio receiver (DRR) receives digitadlio information from a specific digital radio
antenna located on the outside of the vehicle.ORR is connected to the digital radio antenna
via a shielded coaxial cable. The antenna cabbepatsvides a path for DC current for powering
the antenna.

Conditions for Running the DTC

e Radio ON.
o Battery voltage must be between 9-16 volts.

Conditions for Setting the DTC

B1259 02

The DTC will set when the DRR detects a short tagd in the antenna ground circuit.
B1259 05

The DTC will set when the DRR detects a short itage or an open/high resistance in the
antenna ground circuit.

Actions Taken When the DTC Sets

o Digital radio reception may be poor or not avaiabl
o The radio displays "No XM Signal" or "Check Antehna

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.
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e A history DTC will clear once 100 consecutive matftion-free ignition cycles have
occurred.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Special Tools

EL-48028 Digital Radio Test Antenna. S&pecial Tools

Circuit/System Testing

IMPORTANT: 4 Ensure the vehicle is outside in an area withanun  obstructed
view of the southern sky. Turn XM radio ON. Tune th e radio to
satellite channel 1. XM reception should be clear.

e Contact XM radio services at 1-800-852-9696 to veri fy the
customers account status or possible network proble ms.
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8.

Ignition OFF, disconnect the antenna coax fraamRR.

Connect th&L-48028to the DRR and place it on the roof of the vehi€leeSpecial
Tools.

Ignition ON, radio tuned to XM, verify XM receph has improved.
o If the XM reception has not improved, replace theRD
Ignition OFF, disconnect the antenna coaxiale&iom the DRR antenna base.
Test for less than 5 ohms between the two entteafoax cable center conductor.
o If greater than the specified range, replace thenala coax cable.
Test for less than 5 ohms between the two entteafoax cable outer shield.
o If greater than the specified range, replace thenaa coax able.
Test for infinite resistance between the antema center conductor and the outer shield.
o If less than the specified range, replace the aatenax cable.
If all circuits test normal, replace the digitatlio antenna.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Digital Antenna Replacement
o Control Module Referencesfor DRR replacement, setup, and programming

DTC B1287

Diagnostic Instructions

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

DTC Descriptors

DTC B1287 01

Amplifier Control Signal Circuit Short to Battery

DTC B1287 02

Amplifier Control Signal Circuit Short to Ground
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DTC B1287 0«

Amplifier Control Signal Circuit Open

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance| Voltage |Performance

Antenna 14V Switched SUPPlY p1587 02 | B1287 04 | B1287 01 -
Voltage

Circuit/System Description

The amplifier receives PWM signals on the anterh\a dwitch supply voltage circuit at varying
duty cycle percentages for controlling the ON aré-Q@unctions of the amplifier. The radio
outputs a low duty cycle signal to produce an ONdamon at the amplifier. The radio outputs a
high duty cycle signal to produce a OFF conditibtha amplifier.

Conditions for Running the DTC

e Radio is ON
o The system voltage is at between 9 volts and 118 vol

Conditions for Setting the DTC

A short to voltage, short to ground, or an opeseen on the remote enable circuit
Action Taken When the DTC Sets

Amplifier functions are disabled

Conditions for Clearing the DTC

e A current DTC clears when the condition for settimg DTC is no longer present
e A history DTC clears after 100 malfunction- freeitgpn cycles

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference
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Component Connector End View

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification

Radio ON, adjust the fade and balance control tdyaudio is present at each individual
channel.

Circuit/System Testing

1. Ignition OFF, disconnect the X1 harness connedittine amplifier.
2. Radio ON, test for B+ between the signal cirteniminal 8 and ground.

o If less than the specified value, test the sigmalit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

3. If all circuits test normal, replace the amplifie

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor radio or amplifier replacement

DTC B1288

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
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o ReviewStrategy Based Diagnosifor an overview of the diagnostic approach.

e Diagnostic Procedure Instructionsprovides an overview of each diagnostic category.

DTC Descriptors

DTC B1288 01

Video Display Mode Control Signal Short to Battery

DTC B1288 02

Video Display Mode Control Signal Short to Ground

DTC B1288 04

Video Display Mode Control Signal Open Circuit

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance
DVD Display B+ 1 1 1 -
Radio ON Signal 1 1 1 -
gigﬁ; Display Brightness | 51569 02 | B128904 | B128901 i
Video Display Mode Control B1288 02 | B1288 04 | B1288 01 -
Video High Signal 1 1 1 -
Video Low Signal 1 1 1 -
DVD Display Ground - 1 - -

1. Video Entertainment System Inoperative.

Circuit/System Description

The radio can control the video display mode onckesiequipped with rear seat entertainment
(RSE) video. The radio varies a pulse with moddl#E/VM) signal to the rear entertainment

video screen to command the display mode.

Conditions for Running the DTC

e Ignition ON.
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o Battery voltage must be between 9-16 volts.

Conditions for Setting the DTC

The DTC will set when the radio detects a shoxiditage, short to ground, or an open/high
resistance in the video display mode control cirdQD ms after the radio activates the remote
enable circuit.

Action Taken When the DTC Sets

The radio sets the DTC and defaults the video aysfa normal mode.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 100 consecutive matftion-free ignition cycles have
occurred.

Reference Information
Schematic Reference

Video System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Video Entertainment System Description and Operatin

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference
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Control Module Reference: for scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttireatear video display.
2. Ignition ON, test for 100-300 Hz at the contriptuait terminal 10.

o If not within the specified range, test the contiotuit for a short to voltage, short to
ground, or an open/high resistance. If the cir@sts normal, replace the radio.

3. If all circuits test normal, replace the reareadisplay.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

¢ Video Display Replacement (Second Row)
o Control Module Referencesfor Radio replacement, setup, and programming

DTC B1289

Diagnostic Instructions

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

DTC Descriptors
DTC B1289 01

Video Display Brightness Control Signal Short tdtBey
DTC B1289 02

Video Display Brightness Control Signal Short teoGrd
DTC B1289 04

Video Display Brightness Control Signal Open Citcui

Diagnostic Fault Information




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance
DVD Display B+ 1 1 1 -
Radio ON Signal 1 1 1 -

Video Display Brightness
Control B1289 02 | B128904 | B1289 01 -

Video Display Mode Control B1288 02 | B1288 04 | B1288 01 -

Video High Signal 1 1 1 -
Video Low Signal 1 1 1 -
DVD Display Ground - 1 - -

1. Video Entertainment System Inoperative.

Circuit/System Description

The radio can control the video display brightr@ssehicles equipped with rear seat
entertainment (RSE) video. The radio varies a pulge modulated (PWM) signal to the rear
entertainment video screen to command the screginiess to the desired level.

Conditions for Running the DTC

e Ignition ON.
o Battery voltage must be between 9-16 volts.

Conditions for Setting the DTC

The DTC will set when the radio detects a shoxiditage, short to ground, or an open/high
resistance in the video display brightness comtroLit 400 ms after the radio activates the
remote enable circuit.

Action Taken When the DTC Sets
The radio sets the DTC and defaults the video aysq full brightness.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 100 consecutive matftion-free ignition cycles have
occurred.

Reference Information
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Schematic Referenc

Video System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Video Entertainment System Description and Operatin

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttireatear video display.
2. Ignition ON, test for 100-300 Hz at the contriptuait terminal 9.

o If not within the specified range, test the contiotuit for a short to voltage, short to
ground, or an open/high resistance. If the cir@sts normal, replace the radio.

3. If all circuits test normal, replace the reareadisplay.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

¢ Video Display Replacement (Second Row)
o Control Module Referencesfor Radio replacement, setup, and programming

DTC B2455

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

DTC Descriptor

DTC B2455 04

Cellular Phone Microphone Circuit Malfunction Opémcuit

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance
Cellular Microphone Signal | B2455 04 | B245504 | B2455 04 -
Cellular Microphone Low ) B2455 04 1 ]
Reference

1. OnStar Microphone Inoperative - Caller CannotHgard

Circuit/System Description

The communication interface module (CIM) provides tellular microphone with a supplied
voltage on the cellular microphone signal circhen the microphone is in use, voice data from
the user is sent back to the CIM on the signaldirdhe CIM provides a ground for the
microphone via the drain wire.

Conditions for Running the DTC

e The ignition must be in the RUN or ACC position.
e The system voltage is at least 9.5 volts and ne@rii@n 15.5 volts.
¢ All the above conditions are present for greatanttO seconds.

Conditions for Setting the DTC

o The CIM detects an open, short to ground or slovbttage in the cellular microphone
signal circuit for 10 seconds or greater.

o The CIM detects an open/high resistance in thendvaie circuit for 10 seconds or greater.

Actions Taken When the DTC Sets

e The OnStar® status LED turns red.
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o The CIM will not receive a signal from the micromieo
¢ Calls can be placed but the caller cannot be heard.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 50 consecutive matitian-free ignition cycles have
occurred.

Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveatellular microphone.
2. Ignition OFF, disconnect the harness connecttieainside rearview mirror.
3. Ignition ON, test for 9.5-10.5 volts between signal circuit terminal B and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the CIM.
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o If less than the specified range, test the signalit for a short to ground or an
open/high resistance. If the circuit tests normegd)ace the CIM.

4. Test for test for 9.5-10.5 volts between theaigircuit terminal B and the drain circuit
terminal A.

o If less than the specified range, test the dragutifor a short to voltage or an
open/high resistance. If the circuit tests normegd)ace the CIM.

5. If all circuits test normal, replace the cellutaicrophone.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Microphone Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

DTC B2462

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 B2462

Global Positioning System (GPS) Signal Error

Circuit Description

The global positioning system (GPS) antenna isected to the navigation radio by a coaxial
cable.

Conditions for Running the DTC
The radio must detect one of the following powede®

e ACC
e ON
¢ RAP
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e RAP UNLK

Conditions for Setting the DTC

e The navigation radio test the GPS antenna evesgdfnds.
e The radio determines there is an open in the GRS

Actions Taken When the DTC Sets

e Unable to get GPS location updated, the radiothselast reported position and the verl
speed signal to calculate the vehicle position.

e Route guidance may be inaccurate.
¢ This failure has no effect outside the navigatigstesn.

Conditions for Clearing the DTC

e A current DTC clears when the radio does not dekecfailure for more than 10 seconds.
e A history DTC clears after 50 ignition cycles witb repeat of the failure.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component 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

Control Module References

Circuit/System Testing
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1. Ignition OFF, disconnect the GPS coaxial caldenfthe GPS antenna.

2. Ignition ON, test for 4.0-5.5 volts between tleater conductor and the shield of the
coaxial cable.

o If not within the specified range, replace the Giag&nna.

3. Ignition OFF, test for less than 5 ohms or rasist at the GPS coaxial cable center
conductor from end to end.

o If greater than the specified range, replace th8 Gdaxial cable.

4. Ignition OFF, test for infinite resistance betwélge center conductor and the outer
conductor of the GPS coaxial cable.

o If less than the specified range, replace the GRSial cable.
5. If all circuits test normal, replace the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

¢ Global Positioning System (GPS) Antenna Replacement
o Control Module Referencesfor radio replacement, setup, and programming

DTC B2470

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 B2470 00

Cellular Phone Antenna Circuit Malfunction
Circuit/System Description

The cellular antenna is connected to the vehiaenaanication interface module (VCIM) with a
RG-58 coax cable. The VCIM polls the data fromdbBular antenna once every second.

Conditions for Running the DTC
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e The ignition must be in the RUN or ACC position.
e The system voltage is at least 9.5 volts and ne@rii@n 15.5 volts.
¢ All the above conditions are present for greatanth second.

Conditions for Setting the DTC

e The VCIM does not detect the presence of a celan#enna.
e The above conditions are present for greater treatdnd.

Action Taken When the DTC Sets

e The vehicle is unable to connect to the OnStar® Caxhter.
e The OnStar® status LED turns red.

Conditions for Clearing the DTC

o The VCIM detects the presence of a cellular antenna
e A history DTC clears after 50 malfunction-free tmom cycles.
e The VCIM receives the clear DTC command from tledool.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs
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Scan Tool Referenc

Control Module Referencesfor scan tool information

Circuit/System Verification
Verify that the cellular antenna and cellular angenoupling assembly are not damaged.

o If the antenna assembly is damaged, replace théacedntenna.

Component Testing

IMPORTANT: The vehicle may be equipped with sectione d coax. Test each
section and replace only the faulty section, not th e entire length
of coax.

1. Disconnect the cellular antenna coax connecton the VCIM and the cellular antenna.

2. Test for infinite resistance between the cermadactor and the outer metal shield of the
cellular antenna coax cable.

o If meter does not read infinite, replace the calla@ntenna coax cable.
3. Test for less than 1 ohm of resistance at thelaeléuntenna coax connector from end to
o If greater than specified value, replace the calahtenna coax cable.

4. Ignition OFF, connect a fused jumper wire betweaaxial center conductor and the metal
outer shield at the VCIM antenna coax cable commect

5. Ignition ON, verify that DTC B2470 is not current
o If DTC B2470 is still current, replace the VCIM.
6. If all circuits test normal, replace the cellutaatenna.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Digital Antenna Replacement
o Control Module Referencesfor VCIM replacement, setup, and programming

DTC B2474

Diagnostic Instructions

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

DTC Descriptor
DTC B2474 07

Navigation Display Head Backlighting Performance
Circuit Description
The internal backlighting of the navigation disptayeen located in the navigation radio.

Conditions for Running the DTC

e Radio ON.
o Battery voltage must be between 9-16 volts.

Conditions for Setting the DTC

e The navigation radio tests the navigation displkagktighting every 1 second.

e The radio determines there is a malfunction or loe@ condition in the navigation display
backlighting.

Action Taken When the DTC Sets
Navigation backlighting may be too bright, dim darik.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 50 consecutive matitian-free ignition cycles have
occurred.

Diagnostic Aids

Occasionally it is possible to overheat the nawgedisplay backlighting due to excessive
ambient heat inside the vehicle. In this instahoeay be necessary to allow time for the display
to cool.

Reference Information

Schematic Reference
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Radio/Navigation System Schematit

Connector End View Reference

Component Connector End Views

Description and Operation

Navigation System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification

1. Ignition OFF, allow the navigation display to tddhe ambient temperature inside the
vehicle is excessive and the radio is hot to thehoVerify the navigation display is cool
and the DTC has cleared and gone to history.

2. Ignition ON, with a scan tool, clear all DTCs amgkrate the audio/navigation system
within the Conditions for Running the DTC. Verityg DTC does not reset.

o If the DTC resets, replace the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor Radio replacement, setup, and programming

DTC B2476 OR B2482

Diagnostic Instructions

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

DTC Descriptors
DTC B2476 00

Cellular Phone Select Service Switch
DTC B2482 00

Cellular Phone Select Service Switch Range/Perfocea

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal

Circuit Ground Resistance | Voltage | Performance
Keypad Supply Voltage B2476 00 | B2476 00 | B2476 00 -
Keypad Green LED Signal 1 1 2 -
Keypad Red LED Signal 1 1 2 -
Keypad Signal 3 3 - -
Inside Rearview Mirror
Ground ) 1 ) )
1. OnStar® LED Inoperative
2. LED llluminated At All Times
3. OnStar® Buttons Inoperative

Circuit/System Description

The OnStar® button assembly consists of 3 but@ak/Answer, OnStar® Call Center, and
OnStar® Emergency. The communication interface eofCiM) supplies the OnStar® button
assembly with 10 volts via the keypad supply vatagcuit. Each of the buttons, when pressed,
completes the circuit across a resistor allowispexific voltage to be returned to the CIM over
the keypad signal circuit. Depending upon the galtaange returned, the CIM is able to identify
which button has been activated.

Conditions for Running the DTC

e Ignition ON.
o Battery voltage must be between 9-16 volts.
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Conditions for Setting the DTC

B2476

The CIM detects a short to voltage, short to groondn open/high resistance on the keypad
supply voltage circuit.

B2482

The CIM detects a valid signal on the keypad sigmalit for longer than 15 seconds. If one of
the OnStar® buttons is held or stuck for 15 secondgeater, the CIM will set this DTC.

Action Taken When the DTC Sets

e The OnStar® status LED turns red.
¢ No calls can be placed.
o The CIM will ignore all inputs from the OnStar® but assembly.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugkr exists.

e A history DTC will clear once 100 consecutive matftion-free ignition cycles have
occurred.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

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

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveainside rearview mirror.
2. Ignition ON, test for 9.8-10.2 volts between kiegpad supply voltage circuit terminal 12
and ground.

o If less than the specified range, test the suppliyage circuit for a short to ground or
open/high resistance. If the circuit tests normegd)ace the CIM.

o If greater than the specified range, test the swagtage circuit for a short to voltage.
If the circuit tests normal, replace the CIM.

3. Test for 0 volt between the keypad signal cirtanininal 11 and ground.

o If greater than the specified range, test the ka:gognal circuit for a short to voltage.
If the circuit tests normal, replace the CIM.

4. Test for 9.8-10.2 volts between the keypad supglgge circuit terminal 12 and the
keypad signal circuit terminal 11.

o If less than the specified range, test the keypgamhlscircuit for an open/high
resistance. If the circuit tests normal, replaeeGhM.

5. Test for less than 5 ohms between the mirrorrgt@ircuit terminal 8 and ground.
o If greater than the specified range, test the grairtuit for an open/high resistance.

6. Ignition OFF, disconnect the CIM X1 connectorstTer infinite resistance between the
keypad signal circuit terminal 11 and ground.

o If less than the specified range, test the keypphiscircuit for a short to ground.
7. If all circuits test normal, test or replace kutton assembly.

Component Testing

1. Ignition OFF, disconnect the harness connecttiveainside rearview mirror.
2. Test for infinite resistance between the keypgbly voltage terminal 12 and the keypad
signal terminal 11.
o If less than the specified range, replace the ensédrview mirror.
3. Test for 1.4k-1.6k ohms between the keypad suaptage terminal 12 and the keypad
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signal terminal 11 while pressing the black phomgdm.
o If not within the specified range, replace thedesiearview mirror.

4. Test for 2.7k-3.3k ohms between the keypad suagtgge terminal 12 and the keypad
signal terminal 11 while pressing the blue On-Stht@on.

o If not within the specified range, replace thedesiearview mirror.

5. Test for 11.7k-14.3k ohms between the keypadligwpitage terminal 12 and the keypad
signal terminal 11 while pressing the red emergéntion.

o If not within the specified range, replace thedesiearview mirror.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Inside Rearview Mirror Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

DTC B2483 OR B2484

Diagnostic Instructions

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

DTC Descriptors
DTC B2483 00

Global Positioning System (GPS) Antenna Malfunct&ort to Ground
DTC B2484 00

Global Positioning System (GPS) Antenna Malfuncti@pen Circuit

Circuit/System Description

The communication interface module (CIM) receivdsrimation from a specific navigation
antenna located on the outside of the vehicle .nélwegation antenna is connected to the CIM via
a shielded coaxial cable. The antenna cable atsod@s a path for DC current for powering the
antenna.
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Conditions for Running the DTC

e Ignition is in the RUN or ACC position.
o Battery voltage is between 9-16 volts.

Conditions for Setting the DTC

B2483 00

The CIM detects a short to ground on the navigadienna signal circuit.

B2484 00

The CIM detects an open/high resistance on thegaawn antenna signal circuit.

Action Taken When the DTC Sets

e The OnStar® status LED turns red.
e The OnStar® Call Center cannot locate the vehicle.

Conditions for Clearing the DTC

e The condition responsible for setting the DTC nugker exists.

e A history DTC will clear once 50 consecutive matitian-free ignition cycles have
occurred.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

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

e Wiring Repairs

Circuit/System Testing

1. Disconnect the navigation antenna coax cable thenCIM.
2. Ignition ON, test for 4.%.5 volts between the CIM coax cable connectiomecesonducto
and ground.
o If the reading is not within the specified rangeplace the CIM.
3. Reconnect the coax cable to the CIM. Disconitectbax cable from the navigation
antenna.
4. Test for 4.5-5.5 volts between the coax cabléeceonductor and the outer shield.
o If the reading is not within the specified rangsplace the coax cable.
5. If all circuits test normal, replace the navigatantenna.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Digital Antenna Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

SYMPTOMS - CELLULAR COMMUNICATION

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

1. Perform thdiagnostic System Check Vehicle . Before using the Symptom Tables,
verify that all of the following are true:

e There are no DTCs set.
e The control module can communicate via the seat tnk.
2. Review the system operation in order to famitiarrourself with the system functions.
Refer toOnStar Description and Operation

3. Perform th@OnStar Symptom Diagnosis This symptom table will enable the user to
verify the customer complaint and narrow it tosisirce.

Visual/Physical Inspection
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e Inspect for aftermarket devices which could afteetoperation of the system. Refer to
Checking Aftermarket Accessories

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

Intermittent

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

Symptom List

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

e OnStar One or More Buttons Inoperative

e OnStar Call Center Remote Function Requests Inopetave

e OnStar Microphone Inoperative - Caller Cannot Be Heard

e OnStar Steering Wheel Control Functions Inoperative

e OnStar Button LED Inoperative

e No (or Noisy) OnStar Audio

e OnStar Global Positioning System (GPS) Data Not Cuent or Inaccurate

SYMPTOMS - ENTERTAINMENT

IMPORTANT: Review the system operation in order to f  amiliarize yourself with
the system functions. Refer to Radio/Audio System D escription
and Operation .

Visual/Physical Inspection

e Inspect for aftermarket devices which could afteetoperation of the Radio/Audio syste
Refer toChecking Aftermarket Accessories

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

Intermittent

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

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

Speaker Malfunction

Radio Audio Inoperative at Rear Seat Audio (RSA) Cotrol
Radio Displays LOC, LOCKED, or CODE

Radio Displays CAL or CAL ERR

Radio Poor Reception

Radio Controls Inoperative - Rear Seat

Video Display is Poor or Blank

¢ Video Entertainment System Inoperative

¢ Video Entertainment System Remote Control Inoperatre

¢ Video Entertainment System Wireless Headphone Inopative

SYMPTOMS - NAVIGATION SYSTEMS

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

o Perform theDiagnostic 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 ReviewNavigation System Description and Operationn order to familiarize yourself
with the system functions.

Visual/Physical Inspection

e Inspect for aftermarket devices which could aftbetoperation of the navigation system
components. Refer ©Bhecking Aftermarket Accessories

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

Intermittent

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

Symptom List

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

e No Global Positioning System (GPS) Reception
¢ For radio/audio related symptoms, refeSggmptoms- Entertainment.

AUDIO SYSTEM TROUBLESHOOTING HINTS

Many conditions that affect radio operation maybgected without removing the radio from
the car. Verify the condition, and follow the diaghc procedures in order to isolate and correct
the condition. In order to properly diagnose argiasystem problems, ensure that you have a
fully charged battery.

Preliminary Inspections

IMPORTANT: When testing the audio system for poor re  ception or noise,
the vehicle should be outside away from metal build ings and
utility lines, with the hood and rear compartment c losed.

o Check for any aftermarket equipment that may haenbnstalled on the vehicle. If
aftermarket equipment is found disconnect it aretkhf the audio noise is still present.

Inspect that the antenna connector and the antesodal cable are clean and tight.

For reception concerns, first determine if the @onstr is within the listening area of the
stations they are attempting to receive.

Stations at the lower end of the FM band are maseeptible to audio noises than stations
at the higher end.

If the noise is only from one speaker check forftlewing before speaker replacement:

o Isolate the noise using te839916-ACD and Cassette Diagnostic Audio Kit. See
Special Tools

o Inspect the speaker connections to ensure theglesae and tight. Refer fbesting
for Intermittent Conditions and Poor Connections.

o Inspect for a loose or incorrectly installed speakesurrounding trim. Loose trim can
cause a buzz or flutter which sounds like a matfaning speaker.

lanition noise on the FM band mav be an indicabban ianition svstem nroblem
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Inspect that all vehicle grounds are clean, tigll face of corrosion.
Inspect the rear defogger grid lines for large ksea dark spots.

Inspect the connections at the radio antenna moiflelguipped, to ensure that they are
clean and tight.

Compare the customers vehicle to another of simtzilel and audio system to determir
the condition is abnormal.

Identifying Concerns

1. In order to isolate the source of the noise/peoeption, identify the ignition switch
position that the concern is most noticeable:

1. Turn the ignition switch to the accessory positio

Turn ON the radio.

Seek up 88-108 FM then 550-1600 AM.

Record the number of valid radio stations whieegttiner stops.

Repeat these steps with the ignition ON, ancktiggne OFF then again with the
engine running.

Return the ignition switch to the position tHa¢ toncern was most noticeable.
Remove fuses or circuit breakers one at a tirietha noise has been eliminated.
Identify what systems or components are poweydtdfuse.

Reinstall all fuses and circuit breakers.

Disconnect the components powered by the fusaiadime until the concern has been
eliminated.

ok~ wb

o0 A wN

Corrective Action

Inspect the ground integrity of the component stesy causing the noise.

Malfunctioning and marginal components such aysaad solenoids may cause noise
and/or poor reception.

Always use a braided ground strap when applyingtiadd! grounds and keep the ground
strap as short as possible.

If the noise source is found to be coming fromudleicle harness:
o Route the antenna cable separately from the wnreeba that is emitting the noise.

o Use aluminum or nickel tape in order to shieldahtenna cable. Attempt variation:
the following repairs:

e Add only aluminum or nickel tape before adding @aumd strap to the tape.
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o Wrap a ground strap 360 degrees around the tapejrgethe other end of the
strap to chassis ground.

IMPORTANT: When installing suppression devices, sign  al wires such as
sensor and communication circuits should not be
suppressed. Battery and ignition voltage circuits a re the best
choices for suppressing.

o Capacitors work best on switch pops and low frequeise.
o Filters work best on high frequency whines andcstat

o After adding any suppression device, inspect ahefvehicle systems for proper operation
and function.

e Whenever possible, make a test harness that ircfiliges or capacitors. Always inspect
the effectiveness and operation before permanstatlgtion.

o If an audible pop is caused due to operating acbwgterform the following repairs as
necessary:.

o Add a capacitor across the contacts of the switch.

o Add a capacitor from the battery positive voltaBe ) side of the switch to chassis
ground.

o Add a capacitor from the ground side of the switcbhassis ground.
o Use the following available noise suppression deszic

o 220 micro farad (50 V) capacitor GM P/N 1227895-W¢owell for ignition system
related noise.

o 0.47 micro farad capacitor GM P/N 1227894-Workd ¥ael switches and relays.
o Feed through capacitor GM P/N 477371-Works welligh current situations.

o Filter package GM P/N 1224205-Works well for lowreunt situations.

o Fuel pump suppressor GM P/N 25027405

0 53.34 cm (21 in) braided ground strap GM P/N 891079

o 48.26 cm (19 in) braided ground strap GM P/N 628680

0 26.67 cm (10.5 in) braided ground strap GM P/N @887

0 21.59 cm (8.5 in) braided ground strap GM P/N 123191

Generator Whine Concerns

1. Inspect the ground terminal and cable for higistance.
2. Inspect the generator and brackets for looseated mounting bolts.
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8.
9.

Inspect that the ground straps between the eaguh¢he frame are clean and tight.
If the noise is still present, inspect the chaggystem for proper operation.

Install a filter GM P/N 1224205 in the batterytage feed circuit to the radio.

If the noise is not eliminated, install the filie each following variation:

o Install the filter with the single wire side towattte radio and the ground wire
attached to chassis ground.

e Remove the ground to the filter.

o Reverse the filter so the 2-wire side is towardrtduko with the ground wire attached
to chassis ground.

o Remove the ground from the filter.

If the filter GM P/N 1224205 causes a delay whening the radio ON or OFF, or other
problems, remove the filter and install a 0.47 miarad capacitor to chassis ground.

Before reassembling the vehicle, remove any uteteélters.
Test the functionality all of the vehicle systeorsproper operation and function.

VIDEO ENTERTAINMENT SYSTEM TROUBLESHOOTING HINTS

Schematic Reference: Video System Schematics

o Many conditions that affect video system operatmay be corrected without removing the

radio, the digital video disc (DVD) player or thel@o entertainment overhead console
from the vehicle. Make sure to understand all festof system operation before beginning
the diagnosis of the system. Verify the conditiod #ollow the diagnostic procedures in
order to isolate and correct the condition.

o Be sure the vehicle battery is fully charged befogginning video entertainment system

diagnosis.

Video or Audio Distortion

The manufacturing process for producing DVDs dag¢ave the same quality control processes
in place that compact disk manufacturing doesdfe are video or audio quality problems with
an individual DVD, try playing that disk in anotheD player. If the quality is poor for both
players, return the disk to the place of purchaseraquest an exchange. If the quality proble
only seen in one of the players, examine the diskdratches dirt or smudges and attempt to
clean the disk with one of the disk cleaning systdrat are commercially available.

Video or audio distortion during auxiliary playbacén often be attributed to the DC to AC
inverter that is used to power the auxiliary devige power inverters tend to introduce noisy
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signals into the vehicle electrical syst

Video Entertainment System Wireless Headphone Inopative

IMPORTANT: The following information lists the most probable cause of the
concern to the least probable cause followed by the appropriate
test for that condition.

1. Volume control on the wireless headphone serinet all the way down. Adjust the
volume control on the headphones.

2. Dead batteries in the wireless headphone sat.drupower to the headphone set. If the
headset indicator does not turn on, replace therioed in the headset as needed.

3. Faulty headphone set. Test the operation of themayssing a known good headphone s
operation is OK, replace the vehicle headphone set.

Video Entertainment System Remote Control Inoperatie

The buttons on the video remote control do not aigethe video disc player but the buttons on
the video disc player operate normally.

IMPORTANT: The following information lists the most probable cause of the
concern to the least probable cause followed by the appropriate
test for that condition.

1. Dead batteries in the video remote control. Repthe dead batteries.

2. Faulty remote control. Test the operation ofsysem using a known good remote control.
If operation is OK, replace the remote control.

Discs Will Not Eject

1. Attempt to remove the CDs/DVDs from the radigoioghing the "Eject” button on the
radio. If there is a "chatter" noise, go to step.tif there is no chatter noise and the discs
will not eject from the radio, send the radio tauyauthorized Electronic Service Center
for repair.

2. Remove the radio from the Instrument Panel of/éecle but do not remove the electrical
connectors. Refer teadio Replacement (without RPO SLT)or Radio Replacement
(with RPO SLT).

3. Some versions of these radios have a 9.5 mnmmmi8val hole on the top cover of the

radio, near the back of the case. If the radiods@mnviced has this hole, proceed to step
four. Otherwise the radio will need to be returtegour authorized Electronic Service
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Center for repair

4. Push the "Eject" button. While the discs arengiteng to eject, insert a plastic pen cap, or
similar plastic object into the hole to assisttihe disc out of the radio.

5. After the top disc is removed, push the "Ejecittdn again to remove the bottom disc.

6. Check the operation of the radio to see if a €DWD can be inserted and then ejected. If
a CD or DVD can be inserted and ejected from tderdhen reinstall the radio into the
Instrument Panel. If a CD or DVD cannot be inseded then ejected from the radio, send
the radio to your authorized Electronic Servicet€efor repair.

DIGITAL RADIO MALFUNCTION

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.

Diagnostic Fault Information

Short to Open/High Short to Signal
Circuit Ground Resistance | Voltage | Performance
Left Audio Signal (+) 1 1 1 -
Left Audio Signal (-) 1 1 1 -
Right Audio Signal (+) 2 2 2 -
Right Audio Signal (-) 2 2 2 -
Digital Radio Antenna Coax 3 3 3 -
1. No or distorted audio from left side speakersmimstening to digital radio
2. No or distorted audio from right side speakensmistening to digital radio
3. Poor or no digital radio reception

Circuit/System Description

The digital radio receiver (DRR) receives an XMe#de radio signal via the cellular and digital
radio antenna. This signal is passed to the DR&ugjir the digital radio antenna coax. From the
DRR, separate left and right audio signals (+ e sent to the radio. The radio then proc:
these signals and passes the audio to the appgrogpeakers or amplifier.

Reference Information

Schematic Reference
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Radio/Navigation System Schematit

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Special Tools

EL-48028 Digital Radio Test Antenna. S&pecial Tools

Circuit/System Verification

1. Tune to a strong AM or FM station and verify egpbaker is producing clear and even
sound, with no distortion.

o If any speaker is not producing sound or the squoduced is distorted, refer to
Speaker Malfunction.

2. With the vehicle outside in an area with an utroioted view of the southern sky, tune to
XM. Verify XM reception is clear and the No XM Sejmrmessage is not displayed on the
radio.

o If the No XM Signal message is displayed or XM g is poor, refer to Digital
Radio Antenna Circuit Malfunction.

3. Radio tuned to XM, use the radio balance fundtoimansfer audio between the left and
right side of the vehicle. Verify clear and eveorsbis heard from each side of the vehicle.

o If either side of the vehicle is not producing sban the sound produced is distorted,
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refer to Digital Radio Signal Circuit Malfunctio

Circuit/System Testing

Digital Radio Antenna Circuit Malfunction

1.

8.

Ignition OFF, disconnect the digital radio anienax from the digital radio receiver
(DRR). Connect th&L-48028to the DRR. Se8pecial Tools

Ignition ON, radio tuned to XM, verify XM recepn is clear and uninterrupted.
o If reception is not clear, replace the DRR.
Ignition OFF, disconnect the digital radio anternax from the digital radio antenna.
Ignition ON, test for less than 1 volt betweem @imtenna coax center terminal and ground.
o If greater than the specified range, replace thenaa coax.
Test for infinite resistance between the anteaa center terminal and ground.
o If less than the specified value, replace the aatenax.
Test for less than 5 ohms of resistance on tteaa coax center circuit from end to end.
o If greater than the specified range, replace thenaa coax.
Test for infinite resistance between the coaxerarrminal and the outer shield.
o If less than the specified value, replace the aatenax.
If all circuits test normal, test or replace thgital radio antenna.

Digital Radio Signal Circuit Malfunction

1.
2.

Ignition OFF, disconnect the X2 harness conneatttine radio.
Radio ON, test for 5.0-7.5 volts between theadigircuit terminal 1 and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the DRR.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the DRR.

3. Test for 5.0-7.5 volts between the signal cirteniminal 2 and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the DRR.

o If less than the specified range, test the signalit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the DRR.

4. Test for 5.0-7.5 volts between the signal cirteniminal 9 and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
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circuit tests normal, replace the DF

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the DRR.

5. Test for 5.0-7.5 volts between the signal cirteiiminal 10 and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the DRR.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the DRR.

6. If all circuits test normal, test or replace thdio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Digital Antenna Replacement
o Control Module Referencesfor radio or DRR replacement

DIGITAL RADIO RECEIVER SETUP

XM™ Activation

IMPORTANT: After replacement of an XM™ receiver, cal | XM™ radio to
deactivate the receiver that has been removed from the vehicle.
The vehicle must be parked in view of a satellite w  ithin 24 hours
after an activation call.

1. Radio ON, tune to the XM™ channel O and recoedr#tdio ID. The radio ID will be
required for activation of the new receiver.

2. Call XM™ radio to deactivate the faulty receiaed activate the new receiver.
e US: 1-800-556-3600
e Canada: 1-877-438-9677

3. Park the vehicle outside in an area with an unatted view of the southern sky.

4. Leave the vehicle outside with the ignition swiiclthe ACC position and the radio ON f
30 minutes to activate XM™ service.

5. Once activated, the radio will receive the remgitcXM™ channels.

ONSTAR GLOBAL POSITIONING SYSTEM (GPS) DATA NOT CUR RENT OR INACCURATE

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

Circuit/System Description

The navigation antenna is connected to the vebatemunication interface module (VCIM) w
a RG-174 coax cable. The VCIM polls the data frbenrtavigation antenna once every second.

Diagnostic Aids

o The GPS signal title on the scan tool will dispdayes or No dependant upon whether or
not the module sees an increment of the seconushithed by GPS signals to the vehicle
communication interface module. Upon enteringsbreen, the GPS signal title will
automatically display Yes, regardless of the preserf time increment, for at least 2
seconds, while the algorithm in the scan tool deitegs the status of the clock. If increment
is found, Yes is continually displayed. If the dtaemains static, No is displayed. The scan
tool looks for increment every second, regardiéssioent display.

¢ Inaccurate or aged GPS position concerns whichafenger present may have been due
to the temporary loss of GPS signal reception by#hicle. Conditions such as driving
through tunnels or parking structures while malangdnStar® keypress will restrict the
navigation antenna from a clear view of the saiésllin the sky and may have caused this
temporary data loss.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

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

e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification

1. Observe the scan tool GPS Signal Status Indipaiiameter for at least 10 seconds. Verify
the indicator displays Yes.
o If the indicator does not display Yes, refer tocGit / System Testing.
2. Call and verify the OnStar advisor receive GPta.da
o If the advisor did not receive GPS data and thewzad a 'fail to voice’, contact the
GM Technical Assistance Center.
o If the advisor did not receive GPS data and thiewzad not a 'fail to voice', refer to
Circuit / System Testing.
3. Verify with the OnStar Call Center advisor thatiyactual position is within a reasonable
distance from the actual location of the vehicle.
o If your actual position is not within a reasonattigtance from the actual location of
the vehicle, replace the VCIM.

Circuit/System Testing

IMPORTANT: Vehicle may be equipped with sectioned co  ax. Test each section
and replace only the faulty section, not the entire length or coax.

1. Ignition OFF, disconnect the navigation antero@xdrom the VCIM module and the
navigation antenna.
2. Ignition ON, test for less than 1 volt betwees dimtenna coax center terminal and ground.
o If greater than the specified range, replace thenaa coax.
3. Test for infinite resistance between the anteaax center terminal and ground.
o If less than the specified value, replace the auatenax
4. Test for less than 5 ohms of resistance at ttesnaa coax connector outer shield from end

to end.
o If greater than specified value, replace the arteaax cable.
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5. Test for less than 5 ohms of resistance at thauaateoax center conductor from end to ¢
o If greater than specified value, replace the amt@aax cable.

6. Test for infinite resistance between the ant&wax center terminal and the outer shield.

7. If coax cable tests normal, test or replace &wegation antenna.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Mobile Telephone Digital Antenna Replacement
o Control Module Referencesfor VCIM replacement, setup, and programming

ONSTAR MICROPHONE INOPERATIVE - CALLER CANNOT BE HE ARD

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.

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance
Cellular Microphone Signal | B245504 | B245504 | B2455 04 -
Cellular Microphone Low ) B2455 04 1 ]
Reference

1. OnStar Microphone Inoperative - Caller CannotHgard

Circuit/System Description

The communication interface module (CIM) provides tellular microphone with a supplied
voltage on the cellular microphone signal circihen the microphone is in use, voice data from
the user is sent back to the CIM on the signaldirdhe CIM provides a ground for the
microphone via the drain wire.

Reference Information

Schematic Reference
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OnStar Schematic

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveatellular microphone.
2. Ignition OFF, disconnect the harness connecttireainside rearview mirror.
3. Ignition ON, test for 9.5-10.5 volts between signal circuit terminal B and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the CIM.

o If less than the specified range, test the signaiiit for a short to ground or an
open/high resistance. If the circuit tests normegd)ace the CIM.

4. Test for test for 9.5-10.5 volts between theaigircuit terminal B and the drain circuit
terminal A.

o If less than the specified range, test the dragutifor a short to voltage or an
open/high resistance. If the circuit tests normegd)ace the CIM.

5. If all circuits test normal, replace the cellutaicrophone.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.
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e Mobile Telephone Microphone Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

NAVIGATION SYSTEM - VOICE RECOGNITION INOPERATIVE

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.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Testing

1. Verify the OnStar® voice recognition is operatnaymally.

o If the OnStar® voice recognition is inoperativeerdéo OnStar Microphone
Inoperative - Caller Cannot Be Heard

2. Ignition OFF, disconnect the radio harness canmnetl and VCIM harness connector X3.

3. Test for less than 1 volt on the voice recognifiodio signal circuit radio harness conne
terminal 4 and ground.

o If greater than specified value, repair short thage.

4. Test for greater than 1 ohm between the voicegreéton audio signal circuit radio harness
connector terminal 4 and ground.
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o If less than specified value, repair short to gobun

5. Test for less than 1 ohm between the voice retogrmudio signal circuit radio harness
connector terminal 4 and the voice recognition @asainal circuit VCIM harness connec
terminal 2.

6. If greater than specified value, repair openutirc

7. Test for less than 1 volt on the voice recogniaadio low reference circuit radio harness
connector terminal 5 and ground.

o If greater than specified value, repair short tiage.

8. Test for greater than 1 ohm between the voicegraétton audio low reference circuit radio
harness connector terminal 5 and ground.

o If less than specified value, repair short to gobun

9. Test for less than 1 ohm between the voice retogmudio low reference circuit radio
harness connector terminal 5 and the voice regograudio low reference signal circuit
VCIM harness connector terminal 4.

o If greater than specified value, repair open circui
10. If all circuits test normal, replace the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor radio replacement, setup, and programming

NO (OR NOISY) ONSTAR AUDIO

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.

Diagnostic Fault Information

Short to Open/High | Short to Signal
Circuit Ground Resistance | Voltage | Performance
C_eIIuIar Telephone Voice 1 1 1 )
Signal
|Cellular Telephone Voice B 1 ) )
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Low Reference |
1. No (or Noisy) OnStar® Audio

Circuit/System Description

When an OnStar® keypress is made, a serial dasages sent to the audio system to mute all
radio functions and transmit OnStar® originatediauéfter the audio system is muted, the
OnStar®signals are transmitted to the audio system onehelar telephone voice signal circt
and returned to the module on the cellular telephance low reference circuit. The cellular
modem connects the OnStas@stem to the cellular carriers communication sgdig interactin
with the national cellular infrastructure. The mladsends and receives all cellular
communications over the cellular/navigation anteaoméd cellular antenna coax.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Ignition OFF, disconnect the X2 harness conneatttine CIM.




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

2. Ignition ON, test for less than 5 mV AC betweka signal circuit terminal 1 and ground.

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

3. Install a DMM between the signal circuit termidadnd ground. Set the DMM to capture
AC voltage using the MIN MAX function.

4. Press the voice recognition button. Verify the MMaptured greater than 20 mV AC.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

5. Install a DMM between the signal circuit termidadnd the low reference circuit terminal
2. Set the DMM to capture AC voltage using the NMIX function.

6. Press the voice recognition button. Verify the Maptured greater than 20 mV AC.

o If less than the specified range, test the lowregiee circuit for an open/high
resistance. If the circuit tests normal, replaeertdio.

7. If all circuits test normal, replace the CIM.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor Radio or CIM replacement, setup, and programgmi

NO GLOBAL POSITIONING SYSTEM (GPS) RECEPTION

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.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module References

Circuit/System Testing

IMPORTANT: The global positioning system (GPS) requi  res a clear line of sight
to the sky to operate properly. In most cases the G~ PS will not
have reception near tall buildings or inside struct ures.

1. Remove the GPS antenna and cable and placsid@tihe vehicle. Verify the GPS
reception is operational within 5 minutes.

o If GPS becomes operational, remove any suspeciowitikht or objects that may
obstruct the GPS signal.

2. Replace the GPS antenna. Verify the GPS recejstmperational within 5 minutes.
o If GPS is not operational, replace the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor radio replacement, setup, and programming
¢ Global Positioning System (GPS) Antenna Replacement

ONSTAR BUTTON LED INOPERATIVE

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.

Diagnostic Fault Information
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Shortto | Open/High | Shortto Signal

Circuit Ground Resistance | Voltage | Performance
Keypad Supply Voltage B2476 00 | B2476 00 | B2476 00 -
Keypad Green LED Signal 1 1 2 -
Keypad Red LED Signal 1 1 2 -
Keypad Signal 3 3 - -
Inside Rearview Mirror
Ground ) 1 ) )
1. OnStar® LED Inoperative
2. LED llluminated At All Times
3. OnStar® Buttons Inoperative

Circuit Description

The OnStar® status LEDs are located with the On8itions. The green LED is illuminated
when the system is ON and operating normally. Whergreen LED is green and flashing, it is
an indication that a call is in progress. Whenrd@eLED is illuminated, a system malfunction is
present. In the event there is a system malfunetmohthe OnStar® system is still able to make a
call, the LED will flash red during the call. Then&ar® LEDs are controlled by the
communication interface module (CIM) via the keypaeglen LED signal circuit and the keypad
red LED signal circuit.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

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

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification

1. Ignition ON, command the Green LED ON and OFmwaitscan tool while observing the
green LED on the inside rearview mirror. The greED should turn ON and OFF when
commanded.

2. Command the red LED ON and OFF with a scan tdillevobserving the red LED on the
inside rearview mirror. The red LED should turn @il OFF when commanded.

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveainside rearview mirror.

2. Doors closed, courtesy lamps OFF, test for lemss 5 ohms between the ground circuit
terminal 8 and ground.

o If greater than the specified range, test the giaincuit for an open/high resistance.

3. Ignition ON, command the green LED OFF with ansoel. Test for less than 1 volt
between the control circuit terminal 14 and ground.

o If greater than the specified range, test the obntrcuit for a short to voltage. If the
circuit tests normal, replace the CIM.

4. Command the green LED ON with a scan tool. Tesyjfeater than 9 volts between the
control circuit terminal 14 and ground.

o If less than the specified range, test the cowirolit for a short to ground or an
open/high resistance. If the circuit tests normegd)ace the CIM.

5. Command the red LED OFF with a scan tool. Tasess than 1 volt between the control
circuit terminal 15 and ground.

o If greater than the specified range, test the obntrcuit for a short to voltage. If the
circuit tests normal, replace the CIM.

6. Command the red LED ON with a scan tool. Tesgfeater than 9 volts between the
control circuit terminal 15 and ground.

o If less than the specified range, test the cowirolit for a short to ground or an
open/high resistance. If the circuit tests normegd)ace the CIM.

7. If all circuits test normal, replace the insiganview mirror.
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Repair Procedure:

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Inside Rearview Mirror Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

ONSTAR CALL CENTER REMOTE FUNCTION REQUESTS INOPERA TIVE

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.

Circuit/System Description

The vehicle communication interface module (VCIMglthe capability of commanding the h
initiating door lock/unlock and operating the extetamps using the serial data circuits.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs
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Scan Tool Referenc

Control Module References

Diagnostic Aids

The customer concern may have been due to a lazlafar service in a given area. A failure
the National Cellular Network infrastructure thaslsince been corrected.

Circuit/System Verification

IMPORTANT: It is necessary to inform the OnStar®  Call Center advisor that this
call is for vehicle diagnostic purposes.

1. Observe that the horn, lights, and the doorsslockthe vehicle operate properly.

o If the applicable system does not operate propesfgr toDiagnostic Starting Point
- Horns , Symptoms- Lighting , or Symptoms- Remote Functions- Doors
respectively.

2. Contact the OnStar® Call Center by pressing e ©OnStar® button. Verify with the
OnStar® advisor that all of the remote functiorsafdiocks, lights, or horn) work.

o If the remote functions do not work, use the scahto access the STID and ESN .
contact the General Motors Technical Assistancderen

ONSTAR ONE OR MORE BUTTONS INOPERATIVE

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.

Diagnostic Fault Information

Short to Open/High | Short to Signal
Circuit Ground Resistance | Voltage | Performance
Keypad Supply Voltage B2476 00 | B2476 00 | B2476 00 -
Keypad Green LED Signal 1 1 2 -
Keypad Red LED Signal 1 1 2 -
Keypad Signal 3 3 - -
linside Rearview Mirror
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Ground | - 1 - -

1. OnStar® LED Inoperative
2. LED llluminated At All Times
3. OnStar® Buttons Inoperative

Circuit/System Description

The OnStar® button assembly consists of 3 but@ak/Answer, OnStar® Call Center, and
OnStar® Emergency. The communication interface eofCiM) supplies the OnStar® button
assembly with 10 volts via the keypad supply vatagcuit. Each of the buttons, when pressed,
completes the circuit across a resistor allowispexific voltage to be returned to the CIM over
the keypad signal circuit. Depending upon the galtaange returned, the CIM is able to identify
which button has been activated.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification
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IMPORTANT: Contact the OnStar® Call Center first bef ore pressing the
emergency button in order to notify them of the tes t.

Ignition ON, press the OnStar® Call buttons onthattime. Verify that all of the OnStar®
buttons operate normally.

e If some OnStar® buttons are inoperative but notraplace the inside rearview mirror.
e If none of the OnStar® buttons operate, refer touti/system testing.

Circuit/System Testing

1. Ignition OFF, disconnect the harness connecttiveainside rearview mirror.

2. Ignition ON, test for 9.8-10.2 volts between kiegpad supply voltage circuit terminal 12
and ground.

o If less than the specified range, test the suppliyage circuit for a short to ground or
open/high resistance. If the circuit tests normegd)ace the CIM.

o If greater than the specified range, test the swagtage circuit for a short to voltage.
If the circuit tests normal, replace the CIM.

3. Test for 0 volt between the keypad signal cirtanininal 11 and ground.

o If greater than the specified range, test the ka:gognal circuit for a short to voltage.
If the circuit tests normal, replace the CIM.

4. Test for 9.8-10.2 volts between the keypad supglgge circuit terminal 12 and the
keypad signal circuit terminal 11.

o If less than the specified range, test the keypgamhlscircuit for an open/high
resistance. If the circuit tests normal, replaeeGhM.

5. Test for less than 5 ohms between the mirrorrgt@ircuit terminal 8 and ground.
o If greater than the specified range, test the grairtuit for an open/high resistance.

6. Ignition OFF, disconnect the CIM X1 connectorstTer infinite resistance between the
keypad signal circuit terminal 11 and ground.

o If less than the specified range, test the keyppiscircuit for a short to ground.
7. If all circuits test normal, test or replace kutton assembly.

Component Testing

1. Ignition OFF, disconnect the harness connecttiveainside rearview mirror.

2. Test for infinite resistance between the keypgbly voltage terminal 12 and the keypad
signal terminal 11.
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o If less than the specified range, replace the ensdrview mirror.

3. Test for 1.4k-1.6k ohms between the keypad suaptage terminal 12 and the keypad
signal terminal 11 while pressing the black phomgdm.

o If not within the specified range, replace thedesiearview mirror.

4. Test for 2.7k-3.3k ohms between the keypad suagtgge terminal 12 and the keypad
signal terminal 11 while pressing the blue On-Stht@on.

o If not within the specified range, replace thedesiearview mirror.

5. Test for 11.7k-14.3k ohms between the keypadlgwpitage terminal 12 and the keypad
signal terminal 11 while pressing the red emergéntion.

o If not within the specified range, replace thedesiearview mirror.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Inside Rearview Mirror Replacement
o Control Module Referencesfor CIM replacement, setup, and programming

ONSTAR RECONFIGURATION (WITH TIS 2 WEB GEN 4 AND LA TER)

IMPORTANT: ¢ The vehicle communication interface module (VCIM) h  as a
specific set of unigue numbers that tie the module to a
specific vehicle. These numbers, the 10-digit stati  on
identification (STID) and 11-digit electronic seria | number
(ESN), are used by OnStar® and the cellular network  to
identify the specific vehicle. Because these number s are
exclusive to the vehicle identification number of t he vehicle,
these parts should NOT be exchanged with those of a  nother
vehicle. After replacing the VCIM, it is essential to
reconfigure the OnStar® system. Failure to reconfig ure the
system will result in an additional customer visit for repair.
DO NOT press and hold the white dot button onthe k  eypad as
it will not reset this version of the OnStar® syste m and may
result ina DTC to be set, ared LED and limited or  incomplete
OnStar® services. Use of the TIS 2 Web SPS applicat ion and
the Tech 2 are required in order to performthe VCI M
configuration and setup procedure for this vehicle. The
configuration and set-up procedure is now a two ste p
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process which enables an automated activation by th e
OnStar Center, without a button press by the techni cianto
the center.

e It may take up to 24 hours for the OnStar® service  to become
fully activated after performing the TIS 2 Web and Tech 2
setup procedures. Perform the OnStar®  Activation procedure
only once. Repeat attempts at performing the proced  ure may
result in a delay of the activation process.

1. Connect the Tech 2 to the vehicle.
Connect the Techline Information System (TIS)niaal to the Tech 2.

3. Select the OnStar® Activation programming optisimg the service programming system
(SPS).

4. Upon completion of the OnStar® Activation prognaimg event, disconnect the TIS
terminal from the Tech 2 and perform the VCIM/OnSatup Procedure using the Tect
The set up procedure is located under the spergiatibn menu option.

5. The default language for the new VCIM is EnglShanging the language capability to
French or Spanish is supported by service progragsyistem (SPS) and by Tech 2 spe
functions. Changing the language capability is digpendant on the generation of the
replacement OnStar module.

N

Inform the customer that it may take up to 24 hdarshe OnStar® service to become fully
activated after performing the TIS 2 Web and TesktRp procedures.

ONSTAR STEERING WHEEL CONTROL FUNCTIONS INOPERATIVE

Some vehicles equipped with the OnStar® system theeveapability of accessing voice
mailboxes and other automated phone systems bysroé#me steering wheel controls, while the
OnStar® Personal Calling (OPC) feature is in usthe "Talk" or "Mute" button (depending
upon the vehicle) on the steering wheel contradiemessed during an OPC call, the vehicle
communication interface module (VCIM) receivesniessage on the class 2 or GMLAN serial
data bus from either the radio, driver informatoodule, or body control module (BCM). This
message is interpreted as a request to turn akgspoumbers into dual tone multi-frequency
(DTMF) tones to be delivered over the airwavesiopghone system the user is communicating
with. Complete instructions for operation of thésgtures can be found in the information
provided to the customer with the OnStar® system.

The steering wheel controls are a resistor netwlaakconsist of multiple momentary contact
switches and a series of resistors. The switchésesmstor network are arranged so that each
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switch has a different resistance value. When &cbhvs pressed, a voltage drop occurs ir
resistor network, which produces a specific voltegjee unique to the switch selected, to be
interpreted by either the radio, dash integratioduhe (DIM), or BCM. In the event the
OnStar® steering wheel control functions are inapee, technicians should refer $teering
Wheel Controls Inoperative, to begin diagnosis of the steering wheel cortooicern.

ONSTAR SYMPTOM DIAGNOSIS

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.

Circuit/System Description

The vehicle communication interface module (VCIBIai3-watt cellular device that allows the
user to communicate data and voice signals ovanatienal cellular network. It is powered by a
fused, battery positive, voltage circuit connedtgdugh the vehicle wiring to the 3-button
assembly and the radio, and attached by meansgfoables to the cellular and navigation
antennas. Ground for the module is accomplishenidans of dedicated circuits that are routed
with body wiring systems to chassis ground poifite module houses 2 modems, one to process
global positioning system (GPS) data, and the ddrecellular information. Satellites orbiting
earth are constantly transmitting signals of tbamrent location, from which the OnStar® system
Is able to pinpoint its own location. The navigatemtenna receives these GPS signals and
provides the data to the VCIM to be processed . Vi® communicates with the rest of the
vehicle over the class 2 or GMLAN serial data lolggpending upon the serial data architectu
the vehicle. The ignition state is determined &yWCIM through class 2 or GMLAN messaging.
The module also has the capability of commandiadthrn, initiating door lock/unlock and
operating the exterior lamps using the serial dataits. When an OnStar® keypress is made, a
serial data message is sent to the audio systamtall radio functions and transmit OnStar®
originated audio. After the audio system is mutkd,OnStar® signals are transmitted to the
audio system on the left audio signal circuit, Hr@laudio common signal circuit. The cellular
modem connects the OnStas@stem to the cellular carriers communication sgdig interactin
with the national cellular infrastructure. The miedsends and receives all cellular
communications over the cellular antenna and eglluhtenna coax.

Diagnostic Aids

e The customer concern may have been due to a laailafar service in a given area or a
failure in the National Cellular Network infrasttuce that has since been corrected.
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o If the prompt OnStar Request Ended is heard witphoegsing the white dot button at the
end of an OnStar® keypress, the OnStar® systemeatime made a successful cellular
connection, but was unable to complete the categeated calls are placed with this re:
contact the General Motors Technical AssistanceeCen

¢ An inaccurate or aged GPS position may have beeadihne temporary loss of GPS signal
reception by the vehicle in instances, such asndyihrough tunnels or parking structures
which restrict the navigation antenna from a cléew of the satellites in the sky.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Circuit/System Verification

IMPORTANT: 4 To successfully diagnose and repair the OnStar®  system it is
necessary to comprehend its operation. Technicians should
read and understand the OnStar Description and Oper  ation
before attempting to repair an OnStar® system. This
symptom below will enable the user to verify the cu stomer
complaint and narrow it to its source. If there is a concern
with voice recognition or OnStar® steering wheel co ntrol
function, technicians should proceed directly to th e
applicable diagnostic in Symptoms - Cellular
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Communication .

e It is important to have the vehicle in an open outs  ide area
where a cellular call can be successfully placed an  d GPS
data can be received from satellites.

e It is necessary to inform the OnStar®  Call Center advisor that
this call is for vehicle diagnostic purposes.

1. Ignition ON, observe that the OnStar® status Lt&Ds green.
o If the LED does not turn green, refer@mStar Button LED Inoperative.
2. Radio ON, set the volume to a comfortable level.
3. Press the OnStar® Call Center button and obseavéhe OnStar LED blinks.
o If the OnStar® LED does not blink, refer@Star One or More Buttons
Inoperative.

4. Listen that the radio muted and the Connectir@riStar message played through the audio

system.

o If the radio did not mute or the Connecting to Gm$nessage did not play, refer to
No (or Noisy) OnStar Audia

5. Wait approximately 10 seconds, then end thebgatiressing the white dot button and
observe the OnStar LED stops blinking.

o If the OnStar® LED continues blinking, refer@mStar One or More Buttons

Inoperative.
6. Press the OnStar® Call Center button and ensate@tconnection was made with
OnStar®.

o If the Unable to Contact OnStar® was heard, refétrtable to Contact OnStar
Call Center.

o If the OnStar® Request Ended was heard, go to DsiignAids.
7. Ensure that OnStar® Call Center advisor can yaarvoice clearly.

o If the advisor cannot hear you clearly, refeOwStar Microphone Inoperative -
Caller Cannot Be Heard

8. Ensure that OnStar® Call Center advisor recedvddta transfer from the vehicle.
9. Ensure with the OnStar® Call Center advisor #t@ale has been configured.
o If the vehicle has not been configured, refeCtmtrol Module References

10. Verify with the OnStar® Call Center advisor ttta vehicle identification number (VIN)
which they have on record matches the actual VIN.

11. Verify that vour position with the OnStar® C&kbnter advisor is within a reasonable
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distance from the actual location of the vehi

o If not within a reasonable distance, refewStar Global Positioning System
(GPS) Data Not Current or Inaccurate

12. Verify with the OnStar® Call Center advisor ttfa GPS position is marked as Current.

o If not current, refer t@nStar Global Positioning System (GPS) Data Not
Current or Inaccurate.

13. Ensure that the customer concern is the imaloitithe OnStar® Call Center to perform
remote functions.

o If the OnStar®Call Center is able to perform remote functionst@®iagnostic Aids
14. Refer tdOnStar Call Center Remote Function Requests Inopetéave.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor VCIM replacement, setup, and programming

RADIO AUDIO INOPERATIVE AT REAR SEAT AUDIO (RSA) CO NTROL

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 Instructionsprovide an overview of each diagnostic category.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Electrical Information Reference

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

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

1. Center the balance and fade adjustment on the rad

o If adjustment of the fade and balance eliminatestncern, review the operation of
the radio with the customer.

2. Verify that the wireless headphones are seta@itbper channel and are working properly.

o If the wireless headphones are not operating phppgr toVideo Entertainment
System Wireless Headphone Inoperative

3. Disconnect the X2 connector of the rear HVAC omnnodule. Connect a DMM between
the suspect speaker output circuits (input to tBa)Rrom the radio. Turn ON the radio
and verify there is AC voltage present.

o If AC voltage is not present, go 8peaker Malfunction.

4. Test or repair open, short to ground or shovbttage on the RSA ground circuit and
battery positive voltage circuit.

o If all circuits test normal, replace the rear HVA@ntrol module.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Rear Seat Audio Control Replacement

RADIO CONTROLS INOPERATIVE - REAR SEAT

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 Instructionsprovide an overview of each diagnostic category.

Reference Information

Schematic Reference
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Radio/Navigation System Schematit

Connector End View Reference

Component 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

Control Module Referencesfor scan tool information

Circuit/System Testing

Test or repair open, short to ground or short {tage on the RSA ground circuit and battery
positive voltage circuit.

o If all circuits test normal, replace the rear HVA@ntrol module.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Rear Seat Audio Control Replacement

RADIO DISPLAYS CAL OR CAL ERR

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.

Reference Information

Schematic Reference
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Radio/Navigation System Schematit

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing
Ignition ON, with a scan tool, reprogram the radio.

o If the radio still displays CAL ERR after performgithe reprogramming procedure, replace
the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor Radio replacement, setup, and programming

RADIO DISPLAYS LOC, LOCKED, OR CODE

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.
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Reference Informatior
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing
Ignition ON, with a scan tool, reprogram the radio.

o If the radio still displays LOCKED after performitige reprogramming procedure, replace
the radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Control Module Referencesfor Radio replacement, setup, and programming

RADIO POOR RECEPTION

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

Circuit/System Description
AM and FM radio reception is dependent on the foilg components:

o Radio antenna

o Coax cable between the radio antenna and the aatkona module (if equipped).
¢ Radio antenna module (if equipped)

o Coax cable between the radio antenna module anddine

e Radio

Diagnostic Aids

Poor AM and FM radio reception is dependent onipielinfluences, some of which may not be
vehicle related. Areas which have high RF traffiblmck the signal path may cause a
degradation in radio reception. Radio reception aisy be influenced by items within the
vehicle, but not part of the radio system. Suchrgas are aftermarket electrical accessories or
other items which may generated noise in the velalgctrical system.

Diagnosing a poor reception concern will requisystematic approach to isolating the cause.
Individual components should each be tested bglareseding with any repair or replacement.

Using a Test Antenna

Use a test mast antenna to check for poor vehntésaa operation. Disconnect the antenna coax
from the radio and plug the test antenna into dldgor Make sure the test antenna base is
grounded to the vehicle chassis and keep handseoffast. Check radio reception in an area
away from electrical interferences. Tune to sewarsk and strong AM and FM stations. If the
radio reception improved, the problem exists whih ¥ehicle antenna and/or lead-in cable.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference
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Component Connector End View

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing
Antenna Coaxial Cable Testing

1. The antenna coax may have one or two sectionebatthe radio and the mast antenna.

IMPORTANT: For steps 2 - 6, perform the tests on eac  h of the
disconnected coax cables.

o If greater than the specified range, replace thenaa coax.
2. Test for infinite resistance between the antemax center terminal and ground.
o If less than the specified value, replace the aateoax.
3. Test for less than 5 ohms of resistance on ttanaa coax center terminal from end to end.
o If greater than the specified range, replace thenaa coax.
4. Test for less than 5 ohms of resistance on ttemaa coax outer shield from end to end.
o If greater than the specified range, replace thenaa coax.
5. Test for infinite resistance between the coaxererrminal and the outer shield.
o If less than the specified value, replace the aateonax.

Rear Glass Antenna Inspection

1. lanition OFF. disconnect the coax from the arsdooated at the rear alass.
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2. Verify the coax connector at the back glassaperly secured and free of any damage.
o If damage is found, repair or replace as necessary.

3. Inspect the antenna on the rear glass. Verifyralhches of the antenna are intact, with no
scratches or other damage.

o If damage is found, repair or replace as necessary.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Radio Antenna Replacement
o Control Module Referencesfor radio replacement, setup, and programming

RADIO SETUP

Radio setup is completed using Service ProgramBystem (SPS). Refer 8ervice
Programming System (SPS)

SPEAKER REPLACEMENT REFERENCE

Component Repair Instruction

Refer toRadio Front Floor Console
Speaker Replacement

Refer toRadio Front Speaker
Replacement

Front Door Speakers Refer toRadio Front Side Door Speaker
Replacement

Refer toFront Upper Speaker
Replacement

Rear Pillar Speakers Refer toRear Pillar Speaker Replacemen
Rear Door Speakers Refer toRadio Rear Side Door Speaker
Replacement (Crew Cab)r Radio Rear
Side Door Speaker Replacement
(Extended Cab)

Front Floor Console Speaker

Front Speakers

Front Pillar Speakers

Tt

SPEAKER MALFUNCTION

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

Diagnostic Fault Information

Shortto | Open/High | Shortto Signal
Circuit Ground Resistance | Voltage | Performance

Left Front Speaker Signal
Circuits (Front Door and B102502 | B102504 | B102501 -
Tweeter)

Right Front Speaker Signal
Circuits (Front Door and B103502 | B103504 | B103501 -
Tweeter)

Left Rear Speaker Signal
Circuits (Rear Door)

Right Rear Speaker Signal
Circuits (Rear Door)

Front Center Speaker Signal
Circuits (Center IP)
Subwoofer Low Level Audio
Signal Circuits (Center B107502 | B107504 | B107501 -
Console)
Left Midrange Speaker Signal
Circuits (LR D-Pillar)

Right Midrange Speaker
Signal Circuits (RR D-Pillar)

B104502 | B104504 | B104501 -

B105502 | B105504 | B105501 -

B106502 | B106504 | B1065 01 -

B108502 | B108504 | B1085 01 -

B109502 | B105504 | B1095 01 -

Circuit/System Description

The up-level radio (UQA) supplies 4 channels ofiatd an amplifier. The amplifier supplies 6
input signal channels to 8 speakers.

Each of the audio output channel circuits (+) ahdat the radio and at the amplifier (if
equipped) have a DC bias voltage that is one halfeobattery voltage. When using a DMM,
each of the audio output channel circuits will rmeaspproximately 6.5V DC. The audio being
played on the system is produced by a varying Aage that is centered around the DC bias
voltage on the same circuit. The AC voltage is vdaaises the speaker cone to move and pre
sound. This voltage will vary depending on whaietgb audio is being listened to, talk or music,
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and type of music, as well as the volume settintp@Bystem. Low volume and talk settings
measure around 1V AC and less, where constant mmasieneasure 3V AC and slightly higher.

In an amplified audio system, these similar AC agét measurements may be slightly higher on
the output of the amplifier, and the typical ACtagle readings at the output of the radio are less
than 1V AC.

Diagnostic Aids

The front tweeter speakers are connected to the saamnel as the front door speakers.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Radio/Audio System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Verification

Radio ON, Rear Seat Audio (RSA) OFF(if equipped)ust the fade and balance controls or
radio to test all four channels individually. Eaaftihe four channels should produce clear and
even sound.

Circuit/System Testing




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

Without Amplifier (UQ3)

1. Ignition OFF, disconnect the harness connecttiteappropriate speaker.
2. Radio ON, test for 5.0-7.5 volts between the lspeaircuit terminal A and ground.

o If greater than the specified range, test the sreakcuit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signaliit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

3. Test for 5.0-7.5 volts between the speaker d¢iteaminal B and ground.

o If greater than the specified range, test the sreakcuit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the speakarit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

4. If the vehicle is equipped with UK6 Rear Seat Audial the concern is with a rear spea
Test the speaker circuits between the radio anB8# control.

5. If all circuits test normal, test or replace sheaker.
With Amplifier (UQA/UQS)

1. Ignition OFF, disconnect the X1and X3 harnesseotors at the amplifier.

2. Radio ON, Rear Seat Audio OFF, test for 5.0-blfs\between the appropriate speaker
circuit terminal listed below and ground.

With UQA

o Left front speaker control- Connector X2, termidal

o Left front speaker control- Connector X2, termiBal

¢ Right front speaker control - Connector X2, terrhiha

¢ Right front speaker control - Connector X2, terrhiha

e Front center speaker control - Connector X2, teairi® (w/ Y91)
e Front center speaker control - Connector X2, teariir2(w/ Y91)
o Left subwoofer speaker control- Connector X1, teahv

o Left subwoofer speaker control- Connector X1, teahB

¢ Right subwoofer speaker control- Connector X1, teai?

o Right subwoofer speaker control- Connector X1, teair6
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With UQS

o Left front speaker control- Connector X2, termisal

o Left front speaker control- Connector X2, termibal

o Right front speaker control - Connector X2, terrhiha

o Right front speaker control - Connector X2, terrhha

e Front center speaker control - Connector X2, teairi® (w/ Y91)
e Front center speaker control - Connector X2, teariir2(w/ Y91)
o Left subwoofer speaker control- Connector X1, teahil

o Left subwoofer speaker control- Connector X1, teahP

o Right subwoofer speaker control- Connector X1, teah

o Right subwoofer speaker control- Connector X1, teahv

o If greater than the specified range, test the bignauit for a short to voltage. If the
circuit tests normal, replace the radio.

o If less than the specified range, test the signaiit for a short to ground or an
open/high resistance. If the circuit tests normeg)ace the radio.

o If all circuits test normal, replace the amplifier.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Speaker Replacement Reference

o Control Module Referencesfor Amplifier and Radio replacement, setup, and
programming

UNABLE TO CONTACT ONSTAR CALL CENTER

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.

Circuit/System Description

The vehicle communication interface module (VCIBIai3-watt cellular device that allows the
user to communicate data and voice signals ovanatienal cellular network. It is powered by a
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fused, battery positive, voltage circuit connedtgdugh the vehicle wiring to the-button
assembly and the radio, and attached by meansgfoables to the cellular and navigation
antennas. Ground for the module is accomplishenidans of dedicated circuits that are routed
with body wiring systems to chassis ground poifite module houses 2 modems, one to process
global positioning system (GPS) data, and the ddrecellular information. Satellites orbiting
earth are constantly transmitting signals of tbamrent location, from which the OnStar® system
Is able to pinpoint its own location. The navigatemtenna receives these GPS signals and
provides the data to the VCIM to be processed. Vi@ communicates with the rest of the
vehicle over the class 2 or GMLAN serial data loegpending upon the serial data architectu
the vehicle. The ignition state is determined &yWCIM through class 2 or GMLAN messaging.
The module also has the capability of commandiaditivn, initiating door lock/unlock, and
operating the exterior lamps using the serial dataits. When an OnStar® keypress is made, a
serial data message is sent to the audio systamtall radio functions and transmit OnStar®
originated audio. After the audio system is mutkd,OnStar® signals are transmitted to the
audio system on the cellular telephone voice sigimaliit, and returned to the module on the
cellular telephone voice low reference circuit. Teular modem connects the OnStar® system
to the cellular carriers communication system Ibgraccting with the national cellular
infrastructure. The module sends and receives#illar communications over the cellular
antenna and cellular antenna coax.

Diagnostic Aids

e The customer concern may have been due to a lailafar service in a given area. A
failure in the National Cellular Network infrasttuce at the time of the customers failed
connection that has since been repaired may alsoldeen the cause.

e If an OnStar® emergency call is able to succegstuhnect the vehicle to the OnStar®
Call Center when an OnStar® Call Center buttonsaigesot, there may be a failure in the
ability of the OnStar® system in the vehicle torbeognized by the local cellular carrier.

o If the prompt "OnStar® request ended" is heardhout pressing the white dot button at
the end of the OnStar® keypress, the OnStar® systeme time has made a successful
cellular connection, but was unable to completectik If repeated calls are placed with
this result, contact General Motors Technical Aseise Center.

Reference Information
Schematic Reference

OnStar Schematics

Connector End View Reference
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Component Connector End View

Description and Operation

OnStar Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

Control Module References

Circuit/System Verification

IMPORTANT: 4 |t js important to have the vehicle in an open outs  ide area
where a cellular call can be successfully placed an  d GPS
data can be received from satellites.

e Placing an emergency call to the OnStar® Call Cente  r should
only be made if the diagnosis of the system leadst o step 4.
Immediately after an OnStar® advisor picks up the ¢ all, they
should be told that this call is for diagnostic pur poses only
and there is no emergency.

1. Pressthe OnStar® Call Center button. Verify@neation is not made with the OnStar®
Call Center.

o If a connection is made with the OnStar® Call Cerge to Diagnostic Aids.

2. Listen for other tones or cellular messages rdbi@ the normal progression tones or the
Unable to Contact OnStar® prompt.

o If no other tones or cellular messages are he&et thhan the normal progression tc
or the Unable to Contact OnStar® prompt, go to Gumapt Testing.

3. Record all messages heard from the OnStar® @alleC button press.

4. Press the OnStar® emergency button. Verify a@dion to the OnStar® Call Center is
made within 10 minutes.
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o If a connection is not made within specified tige,to Component Testing.

5. Hear all messages during the course of theaeatmble, and contact the General Motors
Technical Assistance Center.

Component Testing

IMPORTANT: Vehicle may be equipped with sectioned co  ax. Test each section
and replace only the faulty section, not the entire length or coax.

1. Verify that there is no exterior damage to tHeutas antenna.
o If damaged, test or replace the cellular antensenatdy.

2. Disconnect the cellular antenna coax from theN.Cl

3. Disconnect the cellular antenna coax from thielleglantenna.

4. Test for infinite resistance between the cermedactor of the coax and the outer metal
shield.
o If different than specified value, replace theweal antenna coax.

5. Test for less than 1 ohm resistance at the aellutitenna coax center conductor from end to

end.
o If greater than specified value, replace the cailahtenna coax cable.

6. Contact the General Motors Technical Assistaremes.
Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Mobile Telephone Digital Antenna Replacement

VIDEO DISPLAY IS POOR OR BLANK

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.

Reference Information

Schematic Reference
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Radio/Navigation System Schematit

Connector End View Reference

Component 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

Control Module Referencesfor scan tool information

Circuit/System Testing

With Third Row Video Screen

IMPORTANT: If rear video display does not turn ON, u  se diagnostic Video
Entertainment System Inoperative

1. Flip open the rear video displays. With the igmtON, operate the rear entertainment
system using several known good DVD disks. Obse#meear video screens.

o If both screens turn on but are blank, replacedde.

2. Note witch screen is malfunctioning. Remove byetir video displays. Swap the positions
of the rear video screens and plug in the harr@ssectors. Operate the rear entertainment
and observe the rear video screens.

o If the malfunctioning screen is not working in &elient location, replace the suspect
video screen.

o If the malfunctioning screen operates normally difeerent location, Test or repair
open, short to ground or short to voltage on théDAdeo signal circuits.

3. Test and repair open, short to ground and shgrbiver on the ground and battery positive
voltage circuits at both rear video displays.

o If the video display power and ground circuits testmal, replace the suspected rear
video display.
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Without Third Row Video Screen

IMPORTANT: If rear video display does not turn ON, u  se diagnostic Video
Entertainment System Inoperative

1. Flip open the rear video display. With the igmitiON, operate the rear entertainment
system using several known good DVD disks. Obsemeear video screen.

o If the screen turns on but is blank. Test for ammyshort to ground and short to po
on the DVD video signal circuits to the rear viaksplay. If the DVD video signal
circuits test normal, replace the video display.

o If the video screen is still malfunctioning, repdbe radio.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

¢ Video Display Replacement (Second Row)
o Control Module Referencesfor radio replacement, setup, and programming

VIDEO ENTERTAINMENT SYSTEM INOPERATIVE

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.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component Connector End Views

Electrical Information Reference

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

e Wiring Repairs

Scan Tool Reference

Control Module Referencesfor scan tool information

Circuit/System Testing

IMPORTANT: If rear video display turns ON but the vi  deo is blank, use
diagnostic Video Display is Poor or Blank

1. Disconnect the second row video (and third roegifipped) display harness connector.
With the ignition ON, operate the rear entertainnggstem. Verify there is voltage on the
remote enable signal circuit.

o If voltage is not present on the remote enableasigncuit, test and repair open or
short to ground.
o If the enable signal circuit tests normal but theneo voltage, replace the radio.

2. Test and repair open, short to ground and shgrdwer on the ground and battery positive
voltage circuits at the second row video (and thing if equipped) display.

o If the video display power and ground circuits testmal, replace the suspected rear
video display.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Video Display Replacement (Second Row)

VIDEO ENTERTAINMENT SYSTEM REMOTE CONTROL INOPERATI VE
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.

Reference Information
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Schematic Referenc

Radio/Navigation System Schematics

Connector End View Reference

Component 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

Control Module Referencesfor scan tool information

Circuit/System Testing

IMPORTANT: Test or replace the remote batteries befo re performing the
circuit/system test.

1. Verify the system works with a known good remote
o If the known good remote operates properly, replheesuspect remote.

2. Operate the radio and turn on the rear seat 48$8). Verify the remote headphones
operate normally.

o If the remote headphones do not operate propeslio Wideo Entertainment
System Wireless Headphone Inoperative

3. Install a scan tool, monitor the button pressdke radio data display. Verify the radio
responds to the remote when the buttons are pressed

o If the radio does not respond, test the remote-efd signal circuits for an open, s
to ground or short to B+. If the infra-red signatcaits test normal replace audio
system transceiver module.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.
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e Audio System Transceiver Module Replacement
o Control Module Referencesfor radio replacement, setup, and programming

VIDEO ENTERTAINMENT SYSTEM WIRELESS HEADPHONE INOPE RATIVE

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.

Reference Information
Schematic Reference

Radio/Navigation System Schematics

Connector End View Reference

Component 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

Control Module Referencesfor scan tool information

Circuit/System Testing

No Audio From Wireless Headphones

IMPORTANT: Center the balance and fade adjustment on  the radio. If
adjustment of the fade and balance eliminates the ¢~ oncern,
review the operation of the radio with the customer
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1. Turn ON the wireless headphones. Verify the pandicator lamp on the wireless
headphone illuminates.

o If the power indicator lamp does not illuminatetbe wireless headphones check or
replace the wireless headphone batteries. If ttieriies are OK replace the wireless
headphones.

2. Activate the RSA. Set both wireless headphondset@roper channel to hear RSA. Adjust
the volume up on both wireless headphones. Vdidly anly one set of wireless headphc
operate properly.

o If only one set of wireless headphones do not bhado, replace the suspect wireless
headphone set.

3. With a DMM, verify there is B+ at the infra-recbdule supply voltage circuit when the
RSA is activated.

o If B+ is not present, test for a open or shortawer on the infra-red module supply
voltage circuit. If the infra-red module supply tagle circuit tests normal, replace the
rear HVAC control module.

4. At the infra-red module connector harness, tasf€ voltage between the low reference
circuit and the left and right infra-red audio sigaircuits. Verify there is AC voltage with
the RSA activated.

o If AC voltage is not present, test for an openytsteoground or short to B+ on the |
reference and both left and right infra-red audjod circuits. If the low reference
and audio signals test normal replace the rear HZé@rol module.

5. Ignition OFF, Disconnect the harness connecttinefnfra-red module. Test for less than
1.0 ohm between the ground circuit terminal 12 gunodind.

o If greater than the specified range, repair thegglacircuit.
o If the ground circuit tests normal, replace theaned module.

Audio In One Channel of the Wireless Headphones ddistortion

IMPORTANT: Center the balance and fade adjustment on  the radio. If
adjustment of the fade and balance eliminates the ¢ oncern,
review the operation of the radio with the customer

1. Activate the RSA. Set both wireless headphondsetproper channel to hear RSA. Adjust
the volume up on both wireless headphones. Vdidly anly one set of wireless headphc
operates properly.

o If only one set of wireless headphones is fauttplace the suspect wireless headp
set.
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2. At the infra-red module connector harness, tesf€C voltage between the low reference
circuit and the left and right infra-red audio sigaircuits. Verify there is AC voltage with
the RSA activated.

o If AC voltage is not present, test for an openytsteoground or short to B+ on the |
reference and both left and right infra-red audjod circuits. If the low reference
and audio signals test normal replace the rear H¢@&@rol module.

3. Test for an open, short to ground or short taB-the low reference and both left and right
infra-red audio signal circuits.

o If the low reference and audio signals test nomepllace the infra-red module.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

Audio System Transceiver Module Replacement

REPAIR INSTRUCTIONS

MOBILE TELEPHONE MICROPHONE REPLACEMENT
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Fig. 13: Mobile Telephone Microphone Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
1 Front Overhead Console Lens

Roof Console Screw (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tighten: 2 N.m (18 |b in)
Roof Console Assembly
3 N :
Tip: Disconnect electrical connectors.
4 Mobile Telephone Microphone Assembly

COMMUNICATION INTERFACE MODULE REPLACEMENT (WITHOUT RPO SLT)




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

Fig. 14: Communication Interface Module Replacemenfwithout RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure:
Remove the instrument panel lower center panekrRefnstrument Panel Lower
Center Trim Replacement.
Communication Interface Module
Tip:

e Push outward on the tab to release the communmcatierface module
1 from the bracket.

¢ Disconnect the electrical connectors.

e Reprogram the communication interface module afiplacement. Refe
to Control Module References.

COMMUNICATION INTERFACE MODULE REPLACEMENT (WITHRP O SLT)
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Fig. 15: Communication Interface Module Replacemenfwith RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure

1. Remove the instrument panel accessory trim pReéer tolnstrument Panel
Accessory Trim Plate Replacement (without RPO SLTpr Instrument Panel
Accessory Trim Plate Replacement (with RPO SLT)

2. Remove the HVAC control module. RefeHY AC Control Module Replacement
or HVAC Control Module Replacement.

3. Remove the radio. Refer Radio Replacement (without RPO SLT)or Radio
Replacement (with RPO SLT)

Communication Interface Module
Tip:

e Push outward on the 2 tabs to release the comntiamaaterface modul
from the bracket.

1Y%
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¢ Disconnect the electrical connectors.

e Reprogram the communication interface module afiplacement. Refe
to Control Module References.

RADIO REPLACEMENT (WITHOUT RPO SLT)

Fig. 16: Radio Replacement (without RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure:

Remove the instrument panel accessory trim plagterRolnstrument Panel Accessory

Trim Plate Replacement (without RPO SLT)or Instrument Panel Accessory Trim
Plate Replacement (with RPO SLT).

Radio Screw (Qty: 4)

NOTE:
Refer to Fastener Notice .

Tighten: 2 N.m (18 Ib in)

Radio Assembly
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Tip:

¢ Disconnect the electrical connector.

z e Disconnect the antenna cable.

o Reprogram the radio after replacement. Ref&dotrol Module
References

RADIO REPLACEMENT (WITH RPO SLT)

Fig. 17: Radio Replacement (with RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedures

1. Remove the accessory switch assembly. Ref&ctessory Switch Replacement
(with RPO SLT) or Accessory Switch Replacement (without RPO SLT)

2. Remove the HVAC control module. RefeHY AC Control Module Replacement
or HVAC Control Module Replacement.

|Radio Screw (Oty: 4)
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NOTE:
Refer to Fastener Notice

Tighten: 2 N.m (18 |b in)

Radio Assembly
Tip:

Use a scan tool to retrieve the radio part numb@&rb removing the
2 radio from the vehicle.

Disconnect the electrical connector.
Disconnect the antenna cable.

Reprogram the radio after replacement. Refé@dnotrol Module
References

DIGITAL RADIO RECEIVER REPLACEMENT
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Fia 18- Diaital Radio Receiver Renlacement
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Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the right instrument panel insulator. Refénstrument Panel Insulator
Replacement (with RPO SLT)or Instrument Panel Insulator Replacement (without

RPO SLT) .

Digital Radio Receiver
Tip:

1 1. Disconnect the electrical connectors.
2. Push in on the 2 tabs and pull down to removedbeiver.

3. Perform the Digital Radio Receiver Setup. Redéigital Radio
Receiver Setup

RADIO SPEAKER AMPLIFIER REPLACEMENT
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Fig. 19: Radio Speaker Amplifier Replacemer
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Front Floor Console Screw (Qty: 8)

NOTE:
Refer to Fastener Notice .

Tighten: 9 N.m (80 Ib in)
Front Floor Console Assembly

2 Refer toFront Floor Console Replacement (with RPO SLT)pr Front
Floor Console Replacement (without RPO SLT)

Front Floor Console Bracket Screw (Qty: 4)

Tighten: 9 N.m (80 Ib in)
4 Front Floor Console Bracket
Amplifier Screw (Qty: 3)

5
Tighten: 9 N.m (80 Ib in)
Radio Speaker Amplifier Assembly
Tip:

6

1. Disconnect the electrical connectors.

2. If replacing the amplifier, program the replacatr@mplifier. Refer to
Control Module References.

MOBILE TELEPHONE DIGITAL ANTENNA REPLACEMENT
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Fig. 20: Mobile Telephone Digital Antenna Replacem#
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:

Lower the front of the headliner. ReferbHeadlining Trim Panel Replacement
(Reqgular Cab) or Headlining Trim Panel Replacement (Crew Cab)r Headlining
Trim Panel Replacement (Extended Cab)

Mobile Telephone Antenna Bolt

NOTE:
Refer to Fastener Notice .
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Tighten: 9 N.m (80 Ib in)

2 Mobile Telephone Antenna Expansion Sleeve

3 Mobile Telephone and Navigation Antenna Assembly
Tip: Disconnect the antenna cable.

RADIO ANTENNA REPLACEMENT

Fig. 21: Radio Antenna Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedures

1. Remove the battery. ReferBattery Replacement.

2. Remove the instrument panel (I/P) upper trim jpeder tolnstrument Panel Upper
Trim Panel with Windshield Defroster Nozzle Grille Replacement (without
RPO SLT) orInstrument Panel Upper Trim Panel with Windshield Defroster
Nozzle Grille Replacement (with RPO SLT).

3. Disconnect the upper intermediate steering SRafer toUpper Intermediate
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Steering Shaft Replacement
4. Remove the 4 I/P bolts to body bolts.
Disconnect the 5 electrical connections on tlssgaer side.

6. Pull the passenger side of the I/P back apprd&ignZ60 mm (2.5 ft) pivoting on thg
drivers side. Set on floor or seat.

7. Remove the 2 screws from the HVAC recirculationrdand push door towards the
center of the vehicle. Refer for Inlet Assembly Replacement.

8. Disconnect the coaxial cable at the junction.
9. Insert a shim between the HVAC and side metalcopately 38 mm (1.5 in).

10. Tape pull wire to the coaxial cable.
Radio Antenna Mast

o

\V

NOTE:
Refer to Fastener Notice .

Tighten: 6 N.m (53 |b in)
2 Air Inlet Grille Outer Cover
Radio Antenna Assembly Screw (Qty: 3)

3
Tighten: 5 N.m (44 |b in)
Radio Antenna Assembly
Tip:
1. Remove the cable grommet from the body usingt¢hewdriver from top
down.
4 2. Tie along wire to the antenna cable to aid stailtation of new antenna

Use a screwdriver to guide the cable from the ensid

3. Tape a long pull wire to the antenna cable taraidstallation of the new
antenna. Use a screwdriver to guide the wire fitwarinside.

4. Lubricate the grommet to aid in installation.

GLOBAL POSITIONING SYSTEM (GPS) ANTENNA REPLACEMENT
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Fig. 22: Global Positioning System (GPS) Antenna Réacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure

1. Remove the instrument panel (I/P) upper trim jpaader tolnstrument Panel Upper
Trim Panel with Windshield Defroster Nozzle Grille Replacement (without
RPO SLT) orInstrument Panel Upper Trim Panel with Windshield Defroster

Nozzle Grille Replacement (with RPO SLT).

2. Remove the radio. Refer Radio Replacement (without RPO SLT)or Radio
Replacement (with RPO SLT)

Radio Antenna Module Assembly

Procedure

1. Disconnect the antenna module from the radio.
2. Disconnect the extension cable from the centeA€Gduct.

RADIO ANTENNA CABLE EXTENSION CABLE REPLACEMENT (WI TH RPO SLT)
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Fig. 23: Radio Antenna Cable Extension Cable Replament (with RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure

1. Remove the instrument panel upper trim pad. Reflastrument Panel Upper
Trim Panel with Windshield Defroster Nozzle Grille Replacement (without
RPO SLT) orInstrument Panel Upper Trim Panel with Windshield Defroster
Nozzle Grille Replacement (with RPO SLT).

2. Remove the radio. Refer Radio Replacement (without RPO SLT)or Radio
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Replacement (with RPO SLT)

3. Remove the instrument panel center trim panderRelnstrument Panel Center
Trim Panel Replacement (with RPO SLT).

Radio Antenna Extension Cable Assembly

Tip:

1 ¢ Disconnect the extension cable from the antenna.
e Disconnect the extension cable from the radio.
¢ Disconnect the extension cable from the center H\AAEL.

RADIO ANTENNA CABLE EXTENSION CABLE REPLACEMENT (WI THOUT RPO SLT)

Fig. 24: Radio Antenna Cable Extension Cable Replament (without RPO SLT)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure
1. Remove the instrument panel upper trim pad. Reflmstrument Panel Upper
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Trim Panel with Windshield Defroster Nozzle Grille Replacement (without

RPO SLT) orInstrument Panel Upper Trim Panel with Windshield Defroster
Nozzle Grille Replacement (with RPO SLT).

2. Remove the radio. Refer Radio Replacement (without RPO SLT)or Radio
Replacement (with RPO SLT)

3. Remove the instrument panel upper compartmefér Reinstrument Panel Upper
Compartment Replacement.

Radio Antenna Extension Cable Assembly
Tip:

¢ Disconnect the extension cable from the antenna.
¢ Disconnect the extension cable from the radio.
¢ Disconnect the extension cable from the center H\AAEL.

MOBILE TELEPHONE AND NAVIGATION ANTENNA COAXIAL CAB LE REPLA
REPLACEMENT

Fig. 25: Mobile Telephone and Navigation Antenna Caxial Cable Replacement
Courtesy of GENERAL MOTORS CORP.

Callout

Component Name

IPreliminary Procedure
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1. Lower the front of the headliner. ReferHeadlining Trim Panel Replacement
(Reqgular Cab) or Headlining Trim Panel Replacement (Crew Cab)r
Headlining Trim Panel Replacement (Extended Cab)

2. Remove the upper instrument panel (I/P) defrggitle. Refer tolnstrument Panel
Upper Trim Panel with Windshield Defroster Nozzle Gille Replacement
(without RPO SLT) orInstrument Panel Upper Trim Panel with Windshield
Defroster Nozzle Grille Replacement (with RPO SLT)

3. Remove the instrument panel compartment dooerRefstrument Panel Storage
Compartment Replacement

4. Remove the interface communication module. Ref@ommunication Interface
Module Replacement (without RPO SLT)or Communication Interface Module
Replacement (with RPO SLT)

Navigation/Cellular Coaxial Cable
Tip:

1. If the coaxial antenna cable is taped in thengiharness then just cut the

1 ends off at the interface communication moduletardantenna
connection and route the new harness next to tharal use tie straps ak
needed to secure routing.

2. If needed use a piece of mechanics wire or daitduivalent to route
new cable through windshield pillar and I/P area.

AUDIO SYSTEM TRANSCEIVER MODULE REPLACEMENT

Fig. 26: Audio System Transceiver Module Replacemé¢
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Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the video display assembly. Refevitteo Display Replacement (Second Rowy)

Roof Console Assembly

1 Refer toRoof Rear Console Replacement (with DVD)
Audio System Transceiver Module Assembly
Tip:

2 1. Disconnect the electrical connector.

2. Use a flat bladed tool to release the tabs #watre the module to the rgof
console on each side of the module.

3. Slide forward and up to release from the roosotm

VIDEO DISPLAY REPLACEMENT (SECOND ROW)

Fig. 27: Video Display Replacement (Second Row)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Video Display Assembly Screws (Otv: 4)




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

NOTE:
Refer to Fastener Notice .

Tip: Make sure that all 4 washers on the 4 mountingngeare accounted for.
1 If any washers are off the screw and loose, distapievent a rattle. The
washers were required only for assembly plantliasian, and can be used if
still on the screw or they can be discarded.

Tighten: 2 N.m (18 |b in)

Video Display Assembly
Tip:

1. Pull down to disengage the retainer clip and renficom the vehicle.
2. Disconnect the electrical connector.

REAR SEAT AUDIO CONTROL REPLACEMENT

Fig. 28: Rear Seat Audio Control Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
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Front Floor Console Compartment Bezel Assembly

1 Refer toFront Floor Console Compartment Bezel Replacement
Rear Radio Control Assembly Screw (Qty: 4)
NOTE:
Refer to Fastener Notice

2

Tip: Tighten the fasteners equally to ensure the cbatsembly seats evenly,

Tighten: 1.5 N.m (13 Ib in)

Rear Radio Control Assembly

3 Procedure:

Disconnect the electrical connectors from the radro control assembly.

RADIO FRONT SPEAKER GRILLE REPLACEMENT

Fig. 29: Radio Front Speaker Grille Replacement
Courtesy of GENERAL MOTORS CORP.
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Callout Component Name
1 Front Speaker Grille
2 Front Speaker Grille Retainer Clip (Qty: 4)

RADIO FRONT SPEAKER REPLACEMENT

Fig. 30: Radio Front Speaker Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the front speaker grille. RefelRadio Front Speaker Grille Replacement

Front Speaker Screw (Qty: 2)

1 NOTE:
Refer to Fastener Notice
Tighten: 6 N.m (53 |b in)
5 Front Speaker Assembly

Tip: Disconnect the electrical connector.
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FRONT UPPER SPEAKER REPLACEMENT

Fig. 31: Front Upper Speaker Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure:
Remove the windshield pillar garnish molding. Regevindshield Pillar Garnish
Molding Replacement.

1 Radio Windshield Side Garnish Molding Speaker Atdgm

Tip: Pressin the tabs on the speaker to release fi@minhdshield pillar.
Radio Windshield Side Garnish Molding Speaker €rill
2 Tip: Pressin on the tabs of the speaker grille taselérom the windshield
pillar.

RADIO FRONT SIDE DOOR SPEAKER REPLACEMENT
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Fig. 32: Radio Front Side Door Speaker Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the front door inner trim panel. RefeFtont Side Door Trim Panel
Replacement (YE9)or Front Side Door Trim Panel Replacement (SLT).

Front Door Speaker Screw

1 NOTE:
Refer to Fastener Notice .
Tighten: 3 N.m (25 Ib in)
5 Front Door Speaker

Tip: Disconnect the electrical connectors.
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RADIO FRONT FLOOR CONSOLE SPEAKER REPLACEMENT

Fig. 33: Radio Front Floor Console Speaker Replaceemt
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the front floor console assembly. Refdfrtint Floor Console Replacement
(with RPO SLT) or Front Floor Console Replacement (without RPO SLT)

Speaker Assembly Nut (Qty: 3)

1 NOTE:
Refer to Fastener Notice .
Tighten: 9 N.m (80 Ib in)

5 Front Floor Console Speaker Assembly

Tip: Disconnect the electrical connectors.

RADIO REAR SIDE DOOR SPEAKER REPLACEMENT (CREW CAB)
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Fig. 34: Radio Rear Side Door Speaker Replacemen{ew Cab)

Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the rear side door trim panel. RefdRéar Side Door Trim Panel Replacemer
(YE9) or Rear Side Door Trim Panel Replacement (SLT)

‘Rear Door Speaker Screw
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NOTE:
Refer to Fastener Notice .

Tighten: 3 N.m (25 Ib in)

5 Rear Door Speaker
Tip: Disconnect the electrical connectors.

RADIO REAR SIDE DOOR SPEAKER REPLACEMENT (EXTENDED CAB)

l
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Fig. 35: Radio Rear Side Door Speaker ReplacemeriEXtended Cab)
Courtesy of GENERAL MOTORS CORP.
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Callout | Component Name

Preliminary Procedure:
Remove the rear side access door trim panel. ReRear Side Access Door Trim Pane
Replacement.

Rear Door Speaker Screw

1 NOTE:
Refer to Fastener Notice
Tighten: 3 N.m (25 Ib in)

5 Rear Door Speaker

Tip: Disconnect the electrical connectors.

REAR PILLAR SPEAKER REPLACEMENT
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Fig. 36: Rear Pillar Speaker Replacement
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure:
Remove the body lock pillar trim. Refer Body Lock Pillar Trim Replacement (Crew

Cab) or Body Lock Pillar Trim Replacement (Regular Cab)or Body Lock Pillar
Trim Replacement (Extended Cab).

Rear Pillar Speaker Screw

NOTE:
Refer to Fastener Notice .
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Tighten: 3 N.m (25 Ib in)

Rear Pillar Speaker
Tip: Disconnect the electrical connectors.

DESCRIPTION AND OPERATION
NAVIGATION SYSTEM DESCRIPTION AND OPERATION

Operator Controls

Band Changes between AM/FM1/FM2/W}X
Config Press to change system setfings
Eject Press to eject the map DYD
Map Press to enter map mqde
Repeat Press to repeat the last voice guid@gnce
Source Changes between the different
Tilt Press to tilt the position of the display scieen
Allows the system to tune to the next preprogran

Tune/Seek ’ station or to seek stati%nspin ?he zlirea

Navigation System Components
The navigation system contains the following congmbst

o Navigation radio
¢ Global positioning system (GPS) antenna
o Auxiliary RCA video jacks

Navigation Radio

This component acts as the operator interfacénnavigation system, provides the data input
from the operator to the navigation system andigdesvnavigation information to the operator
via the display screen. The navigation radio isded in the center of the instrument panel. The
navigation radio provides the following:

o A display screen-All navigation, audio and TV funas are displayed on this screen.

o Soft key buttons on the display to allow selecfrmm menus and to operate the navigation
system and the audio system

o The navigation system map with routing informattiisplayed on the navigation radio
screen
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o Provides verbal guidance to the operator

Global Positioning System (GPS) Antenna

The global positioning system (GPS) antenna iséatcan the upper center of the I/P. The GPS
antenna is powered through the same coaxial cabt&to send the signals to the NAV.

Voice Recognition

The Navigation System voice recognition allowshHandsfree operation of navigation and au
system features. The voice recognition can be wsea the ignition is in accessory or ON, or
when retained accessory power (RAP) is active. fEaitsire only works if the map DVD is
inserted and the AGREE button has been pressedn@imery seats can also be able to be set
and selected using the voice recognition feature alFcomplete list of available commands, refer
to the Owners Manual Navigation Supplement andéssdhalization in the Owners manual.

ONSTAR DESCRIPTION AND OPERATION

This vehicle uses the Generation 7.0 version o&h8tar® system. This system consists of the
following components:

e Vehicle communication interface module (VCIM)
e OnStar® button assembly

e Microphone

e Cellular antenna

o Navigation antenna

This system also interfaces with the factory itsthlehicle audio system.

New Features

New Features for this version of On{® include Turn by Turn Navigation and the Advisor
Record Feature. Turn by Turn Navigation allowsdheer to contact OnStar® to obtain
directions for driving from a current location taesired location. The Turn by Turn Navigation
system stores your planned route and continuadtglchyour position along that route, when you
deviate from the planned route, the system wilbgeeze this and prompt the driver with verbal
prompts for how to proceed. The driver then respaedbally to direct the system to continue
the current routing or to recalculate the routeanee of a missed turn. Turn by Turn Navigation
instructions are displayed to the driver by thaaatisplay or the driver information center
(DIC). The Advisor Record Feature allows the dritgestore any information given to you
during a call with an OnStar® Advisor.
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Vehicle Communication Interface Module (VCIM)

The vehicle communication interface module (VCIBIai3-watt cellular device that allows the
user to communicate data and voice signals ovanatienal cellular network. It is powered by a
fused battery positive voltage circuit, connectedugh the vehicle wiring to the 3-button
assembly and the radio, and attached by meansgfoables to the cellular and navigation
antennas. Ground for the module is accomplishenidans of dedicated circuits that are routed
with body wiring systems to chassis ground poifite module houses 2 modems, one to process
global positioning system (GPS) data, and the ddrecellular information. Satellites orbiting
earth are constantly transmitting signals of tbamrent location, from which the OnStar® system
Is able to pinpoint its own location. The navigatemtenna receives these GPS signals and
provides the data to the VCIM to be processed . Vi® communicates with the rest of the
vehicle over the class 2 or GMLAN serial data loiegpending upon the serial data architectu
the vehicle. The ignition state is determined &y\CIM through serial data messaging. The
module also has the capability of commanding the,haitiating door lock/unlock and operati
the exterior lamps using the serial data circMiisen an OnStar® keypress is made, a serial data
message is sent to the audio system to mute &l fiaatctions and transmit OnStar® originated
audio. After the audio system is muted, the OnSt&agRals are transmitted to the audio system
on the cellular telephone voice signal circuit, agidirned to the module on the cellular telepl
voice low reference circuit. The cellular modemrmeexts the OnStar® system to the cellular
carriers communication system by interacting wh mnational cellular infrastructure. The
module sends and receives all cellular communicsitwer the cellular antenna and cellular
antenna coax.

OnStar® Button Assembly

The OnStar® button assembly may be part of thevi@amirror on some vehicles or a separate
unit on others. The button assembly is comprise®ilmittons and a status LED. The buttons are
defined as follows:

e The answer/end call button, which is black withratevphone icon allows the user to
answer and end calls or initiate the personalrgafeature, if equipped.

e The blue OnStar® call center button, which disptlgsOnStar® logo, allows the user to
connect to the OnStar® call center.

e The emergency button, which displays a white onodsa red background, sends a high
priority emergency call to the OnStar® call centéen pressed.

The vehicle communication interface module (VCIMpglies 10 volts to the OnStar® button
assembly, on the keypad supply voltage circuit. Wiressed, each button completes a circuit
across a resister allowing a specific voltage toelierned to the vehicle communication interface
module (VCIM) on the kevpad signal circuit. Depamdupon the voltage range returned. the
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VCIM is able to identify which button has been gest

The OnStar® status LED is located to the righthefémergency button on a mirror-mounted
assembly and to the left of the answer/end catbbuwvhen the assembly is mounted on the dash
or overhead console. The LED is green when thersyst ON and operating normally. When the
status LED is green and flashing, it is an indarathat a call is in progress. When the LED is
red, this indicates a system malfunction is presarnhe event there is a system malfunction and
the OnStar® system is still able to make a cadl,tBED will flash red during the call. The
OnStar®LED is controlled by the VCIM over the keypad reL signal circuit and the keyp:
green LED signal circuit.

OnStar® Microphone

The OnStar®, or cellular microphone can be a patieorearview mirror assembly, or on some
vehicle lines, can be a separate, stand aloneln@ither case, the vehicle communication
interface module (VCIM) supplies voltage to the roghone on the cellular microphone signal
circuit, while voice data from the user is sentkicthe VCIM by means of either a cellular
microphone low reference circuit or a drain wire.

Cellular and Navigation Antennas
This vehicle will be equipped with one of the felimg types of antennas:

e Separate, standalone cellular and navigation aaenn

o A combination cellular and navigation antenna, Whndngs the functions of both into a
single part

¢ A cellular, navigation, and digital radio antenwjch also incorporates the functionality
of the digital radio receiver satellite and temastantennas (XM)

The cellular antenna is the component that allbanStar® system to send and receive data
over airwaves by means of cellular technology. @&htenna is connected at the base to a coax
cable that plugs directly into the vehicle commatimn interface module (VCIM). The
navigation antenna is used to collect the consignals of the orbiting satellites. Within the
antenna, is housed a low noise amplifier that alfaw a more broad and precise reception o
data. The current global positioning system (GIB&ation is collected by the module every time
a keypress is made. The OnStatall Center also has the capability of pingingubkicle during
an OnStar® call, which commands the module toeetrihe latest GPS location and transmit it
to the OnStar® Call Center. A history locationtu tast recorded position of the vehicle is
stored in the module and marked as aged. In the 8w VCP loses, or is removed from power,
this history location is used by the OnStar® Cahtér as a default. Actual GPS location may
take up to 10 minutes to register in the eventlosa of power. This antenna requires a clear and
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unobstructed path to the satellites in the sky.ddmtinting on vehicles may interfere with 1
GPS sensor functions, depending upon the locafitredGPS antenna and the amount of
darkening and/or metallic particles that are embddd the film of the tinting material.

OnStar® Sleep Cycle

The OnStar® system uses a unique sleep cycleaw #tle system to receive cellular calls while
the ignition is in the OFF position. This cycle bles the vehicle communication interface
module (VCIM) to perform remote functions, sucldasr unlock, as commanded over the air by
the OnStar® Call Center, when requested by th@cwst and to continue to maintain an
acceptable level of battery electrical drain.

This Generation version of OnStar® uses 4 statesaofiness, depending upon the type of
cellular market the vehicle is in when the ignitisiput into the OFF state:

High power
Low power
Sleep

Digital standby

When in an analog cellular market, the high pouvesess in effect whenever the ignition is in
ON or RUN position, and enables the OnStar® systesand and receive cellular calls and
perform all remote functions. The low power statentered once the vehicle ignition is place
the OFF position and the retained accessory pd®&P) function has been turned OFF, or ti
out. This state will last for 1 minute and allowmsaming cellular calls to be received. After the 1
minute window, the OnStar® system moves to thepsiéeate. This state will not recognize or
receive incoming cellular calls. At a predetermitate recorded within the VCIM, up to 9
minutes, the system re-enters the low power sbdistén for a call from the OnStar® Call
Center for 1 minute. After this interval, the syst&ill again return to the sleep state for 9
minutes. After these 9 minutes, the system wiliragater the low state of power and listen for
any incoming calls that the OnStar® Call Center magending. In the event a call is being sent,
the OnStar® system will receive the call and imratly go into the high power mode to
perform any requested functions. If no call is nes during the 1 minute interval, the system
will go back into the sleep mode for another 9 t@suThis process will continue for up to 48
hours, after which, the OnStar® system will perméigeenter the sleep state until the ignition is
once again turned to the ON or RUN position.

In a digital cellular service market the high powtte is in effect whenever the ignition is in the
ON or RUN position, and also enables the OnStasisyto send and receive cellular calls and
perform all remote functions. The digital standioyver state is in effect after the vehicle has
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been shut off and the RAP has timed out. Whengttiadistandby mode, the OnS® module is
able to perform all remote functions as commandeanbOnStar® advisor at any time, for a
continuous 8 hours. After 8 hours, the OnStar® rfedll follow the standard sleep state as
though in an analog cellular market (9 minutes QF/jinute of digital standby, based on the
time of the global positioning system (GPS) signals

In the event the OnStar® system loses, or is teanppremoved from battery power, the system
will remain in the sleep state while the key in @ieF position. It will not begin to cycle until t
vehicle passes into an open outside area withgtiean ON, where a GPS signal can be
acquired, providing a reference for time. The Or8&i@all Center is able to maintain a recor
exactly what time each vehicle will enter the 1 utenlow power state by synchronizing their
clocks with those of the vehicle, based on GP Satsgn

Deactivated OnStar® Accounts

In the event a customer has not renewed their @RStecount after expiration or the account
was never activated, OnStar® will make a discretkilar call to the vehicle to deactivate the
OnStar® system. Before taking this action, custeraee notified that the OnStar® system in
their vehicle will be deactivated unless they eteatenew the account. After the vehicle has
successfully deactivated, customers will experighedollowing when attempting to contact
OnStar® from their vehicle:

e During an OnStar® Call Center button press, theoowsr will be connected to a dedicated
sales team who can sell an OnStar® subscriptiomeawtivate the vehicle. Depending on
the type of OnStar® hardware in the vehicle, thetamer may first hear a demonstration
message stating there is no current OnStar® spliserifor the vehicle, and directing the
customer what to do to activate services.

e During an emergency button press, a demo messédeeviplayed indicating the service |
been deactivated.

e OnStar® personal calling (OPC) will not be avaiglas this feature requires the customer
to have a current OnStar® account. Attempts tahisdeature may result in cellular
connection failure messages and the inability tsneot to the number dialed.

It is of particular note, that when an OnStar®eysts successfully deactivated, it will NOT
attempt to connect to the OnStar® Call Center@netvent of a collision or if the vehicle's front
air bags deploy for any other reason.

Certain vehicles that have never had an active ®@&&diccount, that have been deactivated, may
be unable to establish a connection with the O®SGall Center. When normal published
diagnostic procedures do not indicate a possihisector the no connect concern, the vehicle
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may have been deactivated. For deactivated veh&cles connect response should be consic
normal operation. Further diagnosis and subsegagair is only necessary should the customer
elect to become an active OnStar® subscriber.

OnStar® Reconfiguration Procedure

Within the vehicle communication interface modOE(M) are a set of unique numbers that
identify the OnStar® customer and the specific alehihe module resides in. These numbers, the
station identification number (STID) and the elentc serial number (ESN) are transmitted ¢

the cellular network when an OnStar® keypress danand are essential for proper
identification and connection to the OnStar® Caht@r. In the event the VCIM requires
replacement, the OnStar® reconfiguration procedwrst be performed. This procedure allows
for the new STID and ESN within the replacement mh®do overwrite the old numbers and
update customer and vehicle information at the @n@&Call Center. The reconfiguration

process is explained within the VCIM replacementcpdure, or the OnStar® Reconfiguration
Procedure found in the diagnostic information ar@tedures section.

The default language for the new VCIM is EngliskfdR to the scan tool, to change to French or
Spanish.

OnStar® Cellular, GPS, and Diagnostic Limitations

The proper operation of the OnStar® System is digdron several elements outside the
components integrated into the vehicle. These diecthe National Cellular Network
Infrastructure, the cellular telephone carriergimithe network, and the global positioning
system (GPS).

The cellular operation of the OnStar® system mawbibited by factors such as the users range
from an analog or digital cellular tower, the stat¢he cellular carriers equipment, and the
location where the call is placed. Making an OnBtieeypress in areas that lack sufficient
cellular coverage or have a temporary equipmehiré&will result in either the inability of a call
to complete with a data transfer or the completility to connect to the OnStar® Call Center.
The OnStar® system may also experience conneasors if the identification numbers for the
module, station identification number (STID) andattonic serial number (ESN), are not
recognized by the cellular carriers local signakreing towers. OnStar® cellular connection
issues such as these require the assistance @tteral Motors Technical Assistance Center
OnStar® Group, which coordinates with cellular s to resolve connection issues.

The satellites that orbit earth providing the On®tsystem with GPS data have almost no
failures associated with them. In the event of &RS& concern, the failure will likely lie with t
inability of the system to gain GPS signals becafiss location, i.e. in a parking structure,
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hardware failure, or being mistaken with an Or® call which has reached the Call Cer
without vehicle data.

During diagnostic testing of the OnStar® system,tdcthnician should ensure the vehicle is
located in an area that has a clear unobstrucésd of the open sky, and preferably, an area
where analog or digital cellular calls have beeatsssfully placed. These areas can be found by
successfully making an OnStar® keypress in a kngead OnStar® equipped vehicle and
confirming success with the OnStar® Call Centeristy Such places can be used as a
permanent reference for future OnStar® testing.

OnStar® Personal Calling

The hands free, OnStar® personal calling (OPCluleelphone feature is an additional option to
the OnStar® system. This feature is already emlzkdatdin the vehicle communication
interface module (VCIM), however, it must be adideghby an OnStar® advisor. This is done
most often during the initial OnStar® configuratidgithe home location of the vehicle isin a
geographic area where OnStar® personal callingagadle. In the event this feature is not
enabled, customers may connect to the OnStar®Gealler by pressing the blue OnStar®
button, and asking an advisor if OPC is availabltheir area. Users of the OnStar® system can
verify the system has been configured for OnStae@&déhal Calling by pressing the answer/end
call button, waiting for the system to respond "@n® Ready" then speaking the word "dial." If
the system responds with a failure message, thensyss not been configured for OPC. All o
responses confirm that OPC has been enabled.

Operation of the Hands Free Cellular Phone

Onstar® personal calling (OPC) operates similandst hand held cellular phones in that the
availability for its usage is based on minutesrotsu The customer must have a current OnStar®
subscription, as this feature cannot be utilizetthout it. To use OPC, the customer must also
purchase units as outlined in the owners guideigeowvith the OnStar® system. When the
customer purchases minutes, an OnStar® advisos tbhade minutes into the vehicle
communication interface module (VCIM) over the ames at the time of the request, or through
a discrete cellular call to the vehicle at a laitee. Once loaded into the module, the units may
be used for non-international, outbound cellulaonghcalls, and connection with the OnStar®
virtual advisor. Units begin to deplete, 1 unieggial to 1 minute, as the customer makes
outbound phone calls, answers inbound phone callghile connected to the OnStar® virtual
advisor. In addition, units also have an expiratate, depending upon the type of units
purchased. This date is established when the dadméoperformed, and any remaining units
expire when the date within the VCIM, global pasiing system (GPS) satellites, has passed. At
any time, the user can press the answer/end débinpsay "Units" and verify the number of units
remaining.




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

During a hands free call, the microphone and asgbtem operate the same way as a stat
OnStar® call. When the answer/end call button ésged, the audio system will mute; the
OnStar® system will then return the prompt "OnSt&@&ady." At this point there are specific
commands set to initiate a cellular call. If théieke receives a call when the radio is ON, the
audio system will mute and an audible ring willHsard though the speakers. The call will be
answered when the answer/end call button is pressed

The VCIM interprets all of the voice-activated coamds. A complete list of these commands is
supplied in the information provided to the custantfehe information is not available to
reference, at any command prompt the caller catt#aiP" and the VCIM will return an
audible list of available commands. If the custoo@icern is not being understood or not being
heard by the OnStar® system, the user should plaedl to the OnStar® call center to verify
proper operation of the microphone. Following thescription is an example of the commands
and the OnStar® system responses. A completef lestromands is supplied in the information
provided to the customer with the OnStar® system.

OnStar® Steering Wheel Controls

Some vehicles equipped with the OnStar® system theeveapability of accessing voice
mailboxes and other automated phone systems bysroééme steering wheel controls, while the
OnStar®personal calling (OPC) feature is in use. If thik Tat Mute button, depending upon-
vehicle, on the steering wheel controls are depdedaring an OPC call, the vehicle
communication module (VCIM) receives the messagtherserial data bus from either the radio,
the driver information module, or the body contr@dule (BCM). This message is interprete

a request to turn any spoken numbers into dualratig-frequency (DTMF) tones to be
delivered over the airwaves to the phone systerad@eis communicating with. Complete
instructions for operation of these features cafobed in the information provided to the
customer with the OnStar® system.

The steering wheel controls are a resistor netwmakconsist of multiple momentary contact
switches and a series of resistors. The switchésesmstor network are arranged so that each
switch has a different resistance value. When &chvs pressed, a voltage drop occurs in the
resistor network, which produces a specific voltzajee unique to the switch selected, to be
interpreted by either the radio, driver informatroadule, or BCM.

OPC Features

The following is an abbreviated list of featureattmay have an impact for the technician when
servicing or diagnosing an OnStar® system. Fotldistuof OnStar® personal calling (OPC)
features, consult the owner's guide provided tatistomer with the OnStar® system.

Voice Feedback
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The OnSte® personal calling (OPC) system has the capabilitgsponding to the user wi

either an automated voice response or with a tobeep. These 2 types of responses can be
switched back and forth by pressing the answertafidutton, waiting for the system to respond
"OnStar® Ready" and speaking the phrase "voicebiaeld" The system will then respond,
"voice feedback is now ON/OFF."

OPC Security/System Lock

Customers have the capability to lock their OnStpe®onal calling (OPC) system by pressing
the answer/end call button, speaking "security" emering a 4-digit code. Once this process is
complete, the user must enter the code before @ersonal calling is available. In the event
the customer cannot remember their code and idait@mlbise their system, they can press the
OnStar® button and speak to an advisor to unloelsystem by means of a discrete cellular call
to the vehicle.

Nametags

Customers have the ability to store telephone ntenbighin the module, referenced by a
nametag for the convenience of frequently dialedbers. This process is initiated by pressing
the answer/end call button, waiting for the systegponse, then speaking the response "store".
The system will respond with "number please" atoiwhime the user should enter the number
desired to be stored. Once complete, saying thd {igbore" again lets the system know you are
finished entering the number. At this time, theeyswill elicit the user to assign a nametag to
that number. From this point forward, the userdiahthis number by initiating the OnStar®
personal calling (OPC) feature, speaking the woedl,” and repeating the nametag assigned. To
delete a nametag, the user should initiate OPC'dedgte” then speak the nametag to be
removed. In the event a nametag cannot be deletgute of repeated attempts from several
speakers, the OnStar® module will require replaceme

Mobile Identification Number and Mobile Directory N umber

The vehicle communication interface module (VCIM)izes 2 numbers for cellular device
identification, call routing and connection, a nebdentification number (MIN) and a mobile
directory number (MDN). The MIN represents the nambised by the cellular carrier for call
routing purposes while the MDN represents the nurdiaed to reach the cellular device.
Although technicians have the capability to chaihgse numbers by means of the scan tool, this
should ONLY be done at the direction of and witplext instruction from General Motors
Technical Assistance Center (GM TAC).

Placing a Call

To Dial a Number
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What You Do What You Hear
Press the white dot button "OnStar® Ready"
Say "Dial" "Phone number to dial, please”

Say the entire phone number you wish to
with no pauses

OnStar® will repeat the number, then agk
"Yes or No"

or "No" to try again

Say "Yes" if the phone number was correct

'Dialing," and your call will be connecte11

After 3 unsuccessful tries, or if you simply likebeetter, you can use the "Digit Dial" comman
input digits one at a time. Digit Dial is set updial phone numbers like previous OnStar®

Personal Calling Systems.

To Dial a Number Using Digit Dial

What You Do What You Hear
Press the white dot button "OnStar® Ready"
Say "Digit Dial" "First digit to dial, please"

time

Say the number to be dialed, one digit anStar®will confirm each digit by repeatiy

it back to you

When finished, say "Dial" again

"Dialing," and your call will be connected

To Place a Call Using a Stored Nametag

What You Do What You Hear
Press the white dot button "OnStar® Ready"
Say "Call" "Nametag, please”

Say (stored name)

"Calling"

To Place a Call Using the "Redial* Command

What You Do What You Hear
Press the white dot button "OnStar® Ready"
Say "Redial" "Redialing"

Operation of the OnStar® Speech Recognition Systems

OnStar® users communicate with 2 speech recogrsyistems. Speech recognition allows the
user to speak to one computer in the vehicle, asd@ached over a phone line. The computer
tries to understand the users command, and respgraieaking back, or by taking the

appropriate action, e.g. dialing the phone.
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e Personal Calling uses a speech recognition sysiamdsides in the vehicle. When the user
presses the dot button, the system states, Raadilistens for the user's command. The
can speak commands to control the hands-free phone.

e Virtual advisor is a remote speech recognitionesydhat the caller can access by making a
phone call. The user connects to virtual advisareoyiesting it during personal calling use.
The user is then transferred to the virtual adwsover and talks to it via a cellular
connection.

The OnStar® speech recognition systems use speaufoiogy that is designed to understand a
wide range of American English speakers. Althoungine is no one right way to speak English,
the system will work best when users try to mothilsir pronunciation should they encounter
difficulty. Users who do not obtain good results advised to try the tips and workarounds fc

in this section.

General Tips for Better Speech Recognition
Concern Tip for Better Result

Noise Noise may confuse the speech recognition systemn.ugoally
get better performance from the system in quietaditions:

e The HVAC fan creates noise. Turn it down or OFF for
better speech system performance.

Driving at high speeds creates louder engine ramdewind]
noise. You may get better results at lower speeds.

An open window or an open sunroof allows more ntose
enter the vehicle. Close all windows for betteuitss

Noisy rainstorms can also reduce performance.

If passengers are talking while you use the spsgstbm, it
may be confused by their speech. You will get be#sults
if all occupants of the vehicle are quiet while figstem is
listening for commands.

When to Speak In Personal Calling, the system is only listenifigrat prompts
you to speak.

o When the system prompts you to speak, you havet &ot
seconds to respond. If the system does not hesspanmse,
will prompt you again, or cancel the transaction.

o If you begin to speak too soon, it will tell youlb&er,
please.” Try pausing for a half second before spgak
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e In the Virtual Advisor, the system is always listenfor
commands, even while it is speaking.

How to Speak Speak forcefully, and clearly.

e The noisier the environment, the louder you neespé&ak.
If you are in the driver seat, speak facing thetfiad the
car. If you are a passenger, speak facing theiesarv
mirror.

e Speak calmly, and naturally. The system may sorestiail
your repeated attempts to give a command. If ypeesh i
distorted by shouting or frustration, this may eao®re
errors.

o People with high-pitched voices may have bettarlieby
speaking in a deeper, lowpitched voice. However, do n
lower the volume of the voice.

o Avoid speaking with a rising intonation, like askia
guestion. Use a flat or falling intonation, likevigig an
answer.

What to Say Personal Calling: One-word commands

e The Personal Calling system listens for only onednai a
time. There are some exceptions, 2-word phraseartéa
spoken and understood as a single word, e.g.dVirtu
advisor', 'voice feedback’, and 'my number'. Youeaaer
phone numbers only one digit at a time, and theisys
repeats each digit as it hears it.

e Say "Help" at the Ready prompt to hear the ligeefsonal
Calling commands.

e Virtual Advisor can understand sentences with nicae
one word. It also expects to hear a 4-digit nunaltlext
once when it asks for your PIN.

e Say, "What are my choices?" to hear a list of conatadha
the Virtual Advisor understands.

Entering a phone numbgr 4 |f you have trouble getting numbers correctly itite
system, store your frequenttglled number in the directo
so the system will remember them. After you haveest a
number with a nametag, then you simply say ‘cadl'the
nametag in order to call the number.
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o If the system cannot understand your numbers, rasther
person to help you enter your frequently-called lmers.
This person can speak the numbers, then you cak spe
nametag.

Storing or dialing a
number

When you have finished speaking your phone nunytoerdo not
need to say 'store’ or 'dial' to indicate that gaidone. If you
pause and say nothing, the system will ask yoaufwant to
store or dial. Say 'yes'.

Creating nametags

¢ Short nametags that are similar may be easily sedfby
the system. You may get better recognition of y@ametag
if you make them longer, for example ‘George Wagbimi
without pause, instead of 'George’ only.

e If you want to use nametags while driving, it isto® store
the nametag with some vehicle noise in the backgt.oid
you are in park while you are storing nametags,cauturr
the fan on low or open windows in order to createes
background noise.

Virtual Advisor 4-digit
PIN

Say the 4 digits in a natural way, without pausiagveen digits

Interrupting

o When the Virtual Advisor is speaking, you can inipt it
with another command. The first word in your comchan
helps to get its attention.

o If the Virtual Advisor has trouble understandingiyo
commands when you interrupt, try speaking the Wwstd
loudly and clearly, then pause for an instant, tt@minue
with the rest of the command. For example: "Gmty..
weather" or "Lookup... a quote for General Motors".

Personal Calling Commands

Command Tip for Better Result
‘add’ Emphasize the 'd' at the end of the word.
‘call Emphasize the 'I' at the end of the word.
‘cancel’ Emphasize the 'I' at the end of the word. If yaispeaking the
‘can’ syllable very quickly, try to lengthen ititilé.
‘clear’ Emphasize the 'r' at the end of the word.
‘delete’ Emphasize the 't" at the end of the word. Do nallsw the 'd' &

the start of the word.
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'dial Emphasize the 'I' at the end of the word.

(dc';ge'gog? | Combine the words smoothly and emphasize eactbwy/lla

'directory’ Speak all 4 syllables clearly. Do not swallow tast part of the
word.

'help’ Emphasize the 'h' sound at the start of the wamghHasize the |
sound at the end of the word.

'my number' Emphasize all 3 syllables.

'no’ Speak loudly and slowly. Emphasize the 'n' sounbeastart of
the word. Draw out the '0' sound at the end ofntbed.

'redial’ Try to emphasize and lengthen the first syllatdeerdial

'security’ Speak 4 syllables clearly. Do not swallow thedlirgl in the
middle of the word.

'store’ Emphasize the '0' sound in the middle of the wordrder to
distinguish from 'star'. Emphasize the 'st' souritieastart of the
word in order to distinguish from ‘four'.

‘units' Speak loudly and clearly.

'verify' Speak 3 syllables clearly. Do not swallow theolirsl in the

middle of the word.

"Virtual Advisor'

Emphasize both words.

'voice feedback'

Emphasize both words.

IyeSI

Emphasize the 'y’ sound at the start of the wonaptiasize the '
sound at the end of the word.

o

'zero', 'oh’ If the system does not understand 'oh’, try 'zerolice versa.

‘one’ Emphasize the 'n' at the end of the word.

‘two' Round your lips for the ‘000’ part of the wordydti are clipping
the '000' very short, try to lengthen it, but do diaw it out
excessively. Speak in a low pitch. Do not useiagitne like
asking a question; a falling tone like giving as\aer is better.

'‘three' End the word 'three' in a smile, to draw back \gog. Lengthen
the 'eee’ sound if you are clipping it very short.

‘four' Emphasize the 'r* at the end of the word.

five' Emphasize the 'v' sound.

'SIX’ Emphasize the 'ks' sound at the end of the word.

'seven’ Emphasize the 'n' at the end of the word. LendtiherseV'
syllable.

['eight’ Emphasize the 't' at the end of the word. Lengthereee' soun(

Sl
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at the start of the word.

'nine’ Emphasize the 'n' sounds to distinguish from five'

'star' Emphasize the 'r' at the end of the word. Emphdlsez&h’ soun
in order to distinguish from 'store'.

‘pound’ Emphasize the 'p' at the start of the word. Emphdkie 'd' at thp
end of the word.

RADIO/AUDIO SYSTEM DESCRIPTION AND OPERATION

Contents

o RPO options

e Circuit description

o Component description
o Theft deterrent feature
o Customer tips

RPO Options

The entertainment system on this vehicle is cordidwvith either a base or uplevel audio system.
Both the base and uplevel audio systems contadia,rantenna, and speakers. The following
shows the Entertainment RPOs that are availablii®rehicle:

o (UM7) AM/FM Stereo

e (ULC) AM/FM Stereo CD

e (US8) AM/FM Stereo, CD, MP3, RDS, EQ

e (US9) AM/FM Stereo, 6-Disc CD, MP3, RDS, EQ
o (UVA) AM/FM Stereo, CD, DVD, MP3, RSE Video
¢ (UQ5) Base Four Speaker, No Amplifier

¢ (UQ3) Uplevel Six Speaker, No Amplifier

e (Y91) Premium (Luxury) GMC Denali

e (UQA W/0 Y91) Non GMLAN Bose Amplifier

e (UQA W Y91) GMLAN Bose Amplifier

¢ (UQS) Cadillac Premium Amplifier

¢ (U2K) Digital Radio

Circuit Operation
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Radio Power

The main radio power is supplied by a 15A fusetiedan the underhood fuse block. The radio
does not require a discrete ignition feed cirauitdower moding. The power moding is
accomplished using a structure of Virtual Netwd\¥hil). The Power Mode Master (PMM)
transmits the GMLAN power mode signals.

The radio supports the following signals:

e System Power Mode
e Infotainment Operation Allowed

The radio also supports the following GMLAN Vehi¢tewer Modes:

e OFF
« ACCESSORY

e« RUN

« CRANK REQUEST

Radio Ground

A wire in the main radio connector that is connddtebattery negative at all times provides the
main radio ground. Resistance between the groumdru the vehicle battery negative terminal
must not exceed 0.05 ohm.

Radio Speaker Outputs

At low volume, the plus (+) and minus (-) speakatpats circuits measure approximately 7-8
volts. If a plus or minus circuit for any speaketput is shorted to ground or voltage, the radio
disables the circuit for component protection agtd a diagnostic trouble code (DTC). The r:
sets the speaker circuit DTC on non-amplified sgstenly. As the radio volume increases the
voltage on the plus and minus circuits changeéatera voltage difference between each other.
The difference in voltage is what drives the vaio# of the speaker producing sound.

Radio Head Unit Dimming

GMLAN signal data received by the radio determiihesradio dimming and backlighting levels.
The radio sets the backlight and VF display dimmonthe value indicated by the interior
dimming level and interior dimming display levajsals in the GMLAN dimming information
frame. The radio provides faceplate and contrghgics backlighting in the OFF (RAP inactive)
when the exterior lighting virtual network (VN)astivated. The radio display is consistent then
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with the surrounding devices that use analog PWikhadng to backlight their control/graphi
when the power mode is OFF and the park light©dte

Amplifier Interface UQA without Y91(Non-GMLAN)

The main amplifier power is provided by a 20A fimeated in the body control module (BCM).
A discrete switched 12-volt output is used to cadlrifne power - state of the amplifier. To
respond quickly to audio input and control signgds, amplifier is ON in all vehicle power
modes except OFF and CRANK Request. However, wiearmplifier is asleep it still must
allow chime functionality. The internal amplifierithges are fully powered and unmuted when
the amplifier receives the switched 12-volt input.

The radio provides a remote amp mute output citoutbntrol overall muting of remote non-
GMLAN amplifiers with rear seat audio (RSA) apptioas. The amplifier receives PWM sigr
on the circuit at varying duty cycle percentage<tmtrolling the muted and unmuted functions
of the amplifier. The RSA Enable circuit in the imdnables the rear seat channel muting of the
amplifier. A Diag Sense circuit internal to the ithonitors the remote amp mute circuit for
faults and sets the appropriate DTC when detected.

The function table below shows the four possibleldar mute functions.

% Duty Cycle Out Function
0% (Vlow Vdc) FOUR_CHANNEL_UNMUTE
50% REAR_MUTE (input must be 2-channel)
75% SIX_CHANNEL_UNMUTE
100% (Vhigh Vdc) ALL MUTE

Amplifier Interface UQA (GMLAN)

The main amplifier power is provided by a 30A flseated in the underhood fuse block. For
vehicles equipped with UQA, the radio commandsathnglifier to perform the following
functions through serial data (GMLAN) communicatidhe radio controls both the overall
muting and the rear seat muting via serial datal(&N) messaging.

e Volume
Balance
e Fade
Bass
Midrange
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e Treble

e DSP Modes

¢ Volume Compensation
e Chime Output

Amplifier Radio Speaker Inputs

The low-level audio signals (LF, RF, LR, and RRynfrthe radio are the inputs to the amplifier.
The amplifier boosts these inputs and outputs tioetime vehicle speakers. If one speaker plus or
minus low level audio signal circuit is open betwége radio and the amplifier, the input to the
amplifier is approximately half. The speakers f@ttchannel then operate at approximately half
the normal volume or in some cases no volume.

The low level audio signals from the radio to thephfier typically measure in the 4-5 volts
range.

Amplifier Speaker Outputs

At a low volume, the plus (+) and minus (-) speak#puts circuits measure approximately 2-7V
AC or 7-8V DC at the speaker connector when testingrmal working system. If a plus or
minus for any speaker output is shorted to groundltbage, the amplifier circuitry will turn

OFF the front outputs or rear outputs for compopeotection.

Repeat speaker failure can be caused by a damangpifiex. Test for a damaged quad bridge
output in the amplifier if the wiring between tha@ifier and speaker test negative for a short to
voltage. Prolonged exposure to DC voltage can Gaggeaker coil to short. An early indication
of a shorted speaker coil is distortion/noise arehtual failure.

Remote Radio Audio Signal Inputs (UE1 only)

Audio output from the OnStar® communications modwenects to the remote audio signal
inputs of the radio. When the cellular telephongensignal goes to 0 volts, the radio over-rides
any other audio signal and uses these inputs @&stinee for the output to the speakers.

Cellular Telephone Mute (UE1 only)

The OnStar® communications module uses the cellelephone mute signal circuit to over-ride
the radio for OnStar® communication. When celliéephone mute is not active, this circuit is
held at 1 volt by the radio. When the cellular pdlene mute signal is pulled to ground, the radio
over-rides any other audio signal and uses theteeanalio signals as the source for output to the
speakers. If the radio was OFF when this circuysuited low, the radio will turn ON.
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Additionally, the radio fades the speakers toffalht, adjusts the volume to an initial audi
level, and sets an Auto Tone designed for optirsaluth OnStar®. When the mute signal is no
longer pulled to ground, the radio returns to tleelenit was in previously.

Component Description

Antenna System

The antenna system receives broadcast AM or FMatgnals from free space and sends the
signals to the radio receiver for processing waaxial antenna cable. Good antenna grounding
Is important for good radio reception.

Radio

The operator interfaces with the radio system tjindbe radio display and controls. Through
these controls the operator is able to controksygiower, volume, fade, balance, bass, and
treble equalizations. Control on the integrated ®IP 3, or XM Satellite Radio system is also
available when equipped with these options. A ViF&(um florescent display) provides system
feedback to the operator.

The radio processes the AM and FM signals fronatitenna system or the information from the
CD media, amplifies that information and sendsligput to the speaker system.

The radio is located in the instrument panel cesterk area and is fastened to the instrument
panel by fasteners. A rear bullet type guide ppravided to aid in aligning the radio. An
electrical connection to the radio is a 30-way emtor that is part of the I/P harness, antenna
lead connector, and an additional 16-way harnasssmbor is present on OnStar® equipped
vehicles. Additional service length is providedhe radio harnesses to allow connection prior to
radio installation.

Radio amplifier outputs to the speakers are preteftom damage should speaker leads become
shorted to ground or shorted to vehicle power.réldg will sense these conditions and shut
down the amplifier outputs in a non-destructive negnAfter the short condition is removed, the
radio will return to normal operation.

UVA Radio

The UVA radio is a dual play radio that supports phayback of CDR, CDR/W and CDROM
media with software decoders for MP3 format.

Speakers

The base model speaker system consists of sixeygedour Gach speakers are mounted in €
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of the doors. Two -inch tweeter speakers are mounted in t-pillars. The uplevel speak
system adds two 1-inch tweeter speakers are moumtlkd D-pillars, subwoofer and an
amplifier.

Auxiliary Jack Socket

The AM/FM Stereo CD radio shall provide a 3.5 mnxifary stereo jack that will allow
playback of audio signals from remote devices (paytable tape player, portable CD player or
MP3 playback device, etc.).

OnStar®

OnStar® equipped (RPO UE1) vehicles use the radiéer and speaker system for voice
communication from the OnStar@erator to the vehicle. Voice communication frdwe vehicle
to the OnStar® operator is through the OnStar® aplcone and module, which is not a part of
the radio system.

When OnStar® begins operation, the radio volunsetiso a preset level, auto tone preset for
OnStar® becomes active and the fade control istetjuo the full front speakers. The radio
volume control can then be used to adjust the veliana desired level.

The radio system and OnStar® system are connduteagh the 16way connector at the back
the radio. Left and right channel OnStar® audiotenaontrol of radio functions by OnStae®d
the audio signal ground are the circuits providethe 16-way connector. Disconnecting the 16-
way connector from the radio will isolate the radystem from the OnStar® system.

Voice communication from the vehicle to the OnStag®@rator could be possible under this
condition. However, the vehicle occupant will netdble to hear the OnStar® operator.

For more information regarding radio operation peots, refer t&iSymptoms- Entertainment.

Theft Deterrent

The radio theft deterrent system is intended taldésradio functionality if incorrect vehicle
information is received by the radio. The radiablss functionality if the VIN information
received by the radio does not match the VIN inftiom that has been learned by the radio. A
VIN sequence is the last 6 digits of the VIN. Thdio receives this information in a GMLAN
frame form.

The radio shall provide the following theft opengtmodes as part of the radio theft deterrent
system:
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e No VIN Mode-A radio that has not received or learaeVIN. In this mode the radio has
limited functionality.

o Normal Mode-A radio has received a VIN sequence. r8ldio only learns the VIN
sequence if the VIN sequence contained all 6 digitshis mode the radio has full
functionality.

o Theft Detected Modé radio that had previously learned a VIN sequenmk subsequent
received a VIN sequence not matching the learnguesee. In this mode the radio has
limited functionality.

Customer Tips

Radio Reception FM

e The best FM fidelity will be obtained from statiomghin 16-64 km (10-40 mile) range.
Noise or distortion may become apparent when atiegio receive stations at distances
greater than this range. Suggestion: Reduce tregp®mnse when attempting to receive
fringe stations.

o Tall buildings or hills may cause a degraded arsagal. FM signals tend to travel "line of
sight". Suggestion: Reduce treble response ar@linouildings.

o Although receiver circuits are among the most adedrtype available, there are instances
where one radio station can interfere with anosketion. Suggestion: Select another st:
or switch to a cassette or CD.

Radio Reception AM

AM reception is sensitive to storm disturbances aglightning. Suggestion: Reduce treble
response or switch to FM.

Care of Compact Discs

o Handle compact discs (CDs) carefully. Touch ong/dhter edges of the CD or the edge of
the hole in the center of the CD. Never touch thesy side of the CD. Fingerprints and
scratches will interrupt the "reading” of the inf@tion on the disc.

e Store CDs in their protective cases. Store CDs dxoay sunlight, dirt, dust, and debris.
e Do not attach a label or tape to a CD.

o Always check for scratches and signs of wear oh bides of the CD.

o Never place any marks on the CD with a marker.

e If a CD becomes contaminated, clean it with a gldamp, soft, lint-free cloth and mild
detergent. Wipe the CD in a straight line fromdbeter hole outward. Do not use cleaning




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

solutions which may damage the CD, such as chdgnicahted cleaning cloths, benzene
paint thinners.,

Compact Discs Not Appropriate to Use

These CD players were designed to be compatiblereiind digital audio CDs with the
"Compact Disc Digital Audio” label. Other CDs mag inlcompatible, causing a no-play
condition, excessive skips, and "ERR" shown onrdkgo display or a jam in the loading
mechanism. Some incompatible CD types are:

Special-shaped CDs (any that are not round)

Re-Writeable CDs (CD-RW type are incompatible)

Recordable CDs (CD-R type are incompatible, exagiht US8 or US9 radios)
Library CDs (with thick bar code labels)

e CD with user-applied labels

AM/FM Reception

Radio Signal

The radio signal is sent from a broadcast stath@hisithen received by an antenna. The strength
of the signal received depends on the following:

e The power output, or wattage, of the broadcastatips

e The location of the vehicle, or receiver, relativghe broadcast tower
o Obstacles between the tower and the receiver

o Atmospheric conditions

e Which band, AM or FM, the station is broadcasting

o Type of antenna and the ground plane

AM Reception

The AM band has a lower frequency range than théo&il. These longer wavelengths:

e Bend around obstacles
¢ Follow the curvature of the earth
o May reflect, or skip, off of the ionosphere

The AM frequencies have longer range due to thargtevave. The ground wave follows the
curvature of the earth and is affected by its cohdty. Greater conductivity equates to less




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

signal loss, thus transmission over water is bétean over land. The AM band has a range «
320 km (50-200 mi).

FM Reception
The shorter wavelengths of the higher frequencytfait:

o Reflect off obstacles
o Are absorbed by the ground
o Penetrate the ionosphere

Broadcasts in the FM band are limited to "lineight reception which is typically 40 km (25
mi). Even when out of a direct line of sight, tignal may be reflected into areas that would be
in a "shadow" otherwise. Factors which affect the bf sight include:

¢ Height of the broadcast antenna
o Height of the receiving antenna
e Terrain and buildings in the broadcast path

XM Reception

XM satellite radio provides digital radio receptidine XM signal is broadcast from 2 satellites
and, where necessary, terrestrial repeaters. ghepbiwer satellites allow the antenna to receive
the XM signal even when foliage and other partiadtaictions block the antennas view of the
satellite. Terrestrial repeaters are used in dersn areas. These repeaters will receive the
satellite signal and re-broadcast them at muclehigbwer levels in order to ensure reception in
areas with densely packed tall buildings.

XM Satellite Radio

XM is a national satellite radio service that odfep to 100 coast to coast channels including
music, news, sports, talk and children's programmX provides digital quality audio and text
information, including song title and artist narAeservice fee is required in order to receive the
XM service. For more information, contact XM at wwwmradio.com or call 1-800-852-9696.

Digital Radio Receiver

The radio controls communicate with the digitalioag:ceiver via the serial data communication
circuit. The digital radio receiver sends remotdisaudio signals to the radio.

Viewing Message
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Press the DISP or RCL button while in XM mode tevwivarious pieces of information relat

to the current song or channel. By pressing araghseig the DISP or RCL button, you may view
four different categories of information: Artist Ma/Feature, Song/Program Title, Channel
Category, and other Additional Information that ro&ybroadcast on that channel. Additional
Information messages may not always be availabén Additional Information message is being
broadcast on the tuned channel, the INFO iconapiiear on the display. Each of the four
information types may have multiple pages of t&€gtreach a category, press and release the
DISP or RCL button consecutively until the desitgak is displayed. If there are multiple pages
of text for the selected information type, the cawhll automatically display all the pages for t
type at a rate of approximately one page evergtbeeonds before timing out and returning to
the default display. You may override this featoyepressing the DISP or RCL button to review
all of the pages at your own pace.

XM Advisory Messages Condition
Updating Updating encryption code
No Signal Loss of signal
: Acquiring channel audio (after 4 second
Loading XM g g delay) (
CH Off Air Channel not in service
CH Unavall Channel no longer available
No Info Artist Name/Feature not available
No Info Song/Program Title not available
No Info Category name not available
Not Found No channel available for the chosen category
No Info No text/informational message availablé¢
XM Locked Theft Lock active
Radio ID Electronic serial number (ESN) channel |0
Radio ID not known (should only be if
Unknown hardware ff(iilure) !
Chk XMRcwvr Hardware failure

Technical Information for the MP3/CD Radios (US8, 89 and UVA)

The US8 and US9 radios will play both standard@@bs and CD-Rs or CD-RWSs. The CD-
R/RWs may contain either standard audio (*.cdajoonpressed audio (*.mp3). Customers who
record their own music CD-R/RWs should be awardefollowing:

e The files can be recorded on a CD-R/RW disc witheaimum capacity of 700 MB.




2008 Chevrolet Silverado 1500

2008 ACCESSORIES & EQUIPMENT Cellular, Entertainment, and Navigation - Cab & Chassis Sierra, Cab & Chassis
Silverado, Sierra & Silverado

e The radio will play only compressed audio filesoreled in the *.mp3 format. It also
supports playlists that can be made and savedpaphblar MP3 software (in the *.m3u
format). A playlist name must be no more than 3 atters in length. If the name of a
playlist is longer than 32 characters, the radibigmore the playlist.

e The radio will only play audio from a CD-R/RW, @mnot record audio.

e The radio will play a mixed mode CD-R/RW (one retm with both *.cda and *.mp3
files). If a mixed mode CD is inserted in the radie radio will assign the standard CD
audio to a directory which is listed as ROM audrectory.

e The radio supports mulsiession discs, but only the files from the lastieaswill be playec

o There are a total of 20 directories (folders) abddvon a disc. The file structure can be 0-4
directories deep (a folder within a folder, witlirolder, etc). Anything more than 20
directories will be ignored. Each directory mayéan to 99 files contained within it. Fil
not having the *.mp3 extension will not be playkdt still count toward the maximum.
Anything more than the first 99 files within a ditery will be ignored. A single disc may
have up to 254 files and directories. Anything beythe 254 limit will be ignored.

o MP3 files must be written to a CD-R/RW in one ¢ thllowing industrystandard format:
o 1SO 9660 Level 1
o 1SO 9660 Level 2
o Joliet
o Romeo

o ID3 tag information is displayed by the radio,vadable. The ID3 tag information can
either be version 1 or 2. The radio will displag thename, song name, artist name, album
name, directory name, and playlist name, etc.

If the customer does not follow these guidelinesmvtecording a CD-R/RW, the disc may not
play in the US8 or US9 radio.

VIDEO ENTERTAINMENT SYSTEM DESCRIPTION AND OPERATIO N

Display Screen

The rear display screen shows video from either Diiies, or an AUX input device, such as a
video game console or camera. Each video screemdhedicated video signal circuit to the
radio.

AUX Inputs

The AUX input jacks are standard color-coded RGAegacks. Video is yellow, right audio is
red, and left audio is white. The jacks are locatedthe rear of the center console. A number of
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devices may be plugged into the AUX jacks, inclgdiout not limited to video game consol
digital cameras, camcorders, or other devices.®adly sources can be played through the
AUX jacks from portable audio devices. Turn onitbar seat audio (RSA), press the SOURCE
key repeatedly until AUX is selected or touch théXAscreen button. An auxiliary device must
be connected for the AUX screen button to appeanagption to select on the radio.

Rear Seat Audio (RSA)

The rear seat audio (RSA) is integrated into tae H/AC control module. Audio, video source
are controlled by the radio through serial dataroamcation. The rear speaker channels pass
through the RSA. The rear seat audio can be mytélaetbRSA when in use. The rear seat
entertainment (RSE) system includes a radio witv® player, a video display screen, 2
wireless headphones, and a remote control. Veledeipped with a third row video display v
include 3 wireless headphones.

Wireless Headphones

Wireless headphones are optional and allow forseatr passengers to use the rear seat
entertainment (RSE) or rear seat audio (RSA) fanstwithout disturbing the listening of front
seat passengers. The wireless headphones recdivesgynals from the infrared (IR) transmitt
on the overhead console. This transmission iofregght only, so audio quality will be degraded
if anything blocks the transmitter signal from reiag the headphones.

The wireless headphones include 2 channels. Tihissatear seat passengers to utilize both RSE
and RSA functions without disturbing one anothdie Toggle switch on the right side headphone
earpiece switches between channel one and chanR8Ris broadcast on channel one, and
RSA on channel 2.

To use wireless headphones, turn them on usingawer button on the left side headphone
earpiece. Adjust volume using the rotary dial anright side headphone earpiece.

Wired Headphone Jacks

The overhead console is equipped with two 2.5 naksjor wired headphones. The headphones
can be used to listen to either the rear seattameient (RSE) or rear seat audio (RSA)
functions. If both RSE and RSA are used at the $amee the wired headphones receive only
RSA audio.

To use the wired headphones, plug the headphadiethenjacks. Adjust the volume by pressing
the headphone button on the left or right siddhefRSA face, and then using the FWD or REV
buttons to adjust the volume up or down. Visuaidatbrs on the RSA display will indicate

volume level. The left headphone button selectéeidneadphone jack for adjustment, and the
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right headphone button selects the right headptarnelume adjustmer

SPECIAL TOOLS AND EQUIPMENT

SPECIAL TOOLS

lllustration Tool Number/Description

J 39916-A
CD and Cassette Diagnostic Audio Kit

EL-48028
Digital Radio Test Antenna




