





































































































2006 Chevrolet Equinox LS

2006 ACCESSORIES & EQUIPMENT Entertainment - Equinox & Torrent

Reference Information

Schematic Reference

Radio/Audio System Schematics (U1C) or Radio/Audio System Schematics (U65)

Connector End View Reference

Entertainment 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 CONNECTIONS
e WIRING REPAIRS

Special Tools Required

EL-48028 Digital Radio Test Antenna

Circuit/System Testing

1. Ignition OFF, disconnect the antenna coax from the DRR. Connect the test antenna to
the DRR.

2. Turn the ignition ON, radio ON tuned to XM. Verify that DTC B1259 is not current.
o If the DTC B1259 is still current, replace the DRR.

3. Ignition is OFF. Disconnect the DRR antenna from the coaxial cable. Test the
resistance of the antenna coaxial cable center conductor from end to end. Verify the
resistance is less than 5 ohms.

o If the resistance is greater than 5 ohms, replace the antenna coaxial cable.

4. Test the resistance of the antenna coaxial cable outer shield from end to end. Verify the
resistance is less than 5 ohms.

o If the resistance is greater than 5 ohms , replace the antenna coaxial cable.

5. Test the resistance of the antenna coaxial cable between the center conductor and the
outer conductor. Verify there is infinite resistance between both conductors.

o If there is less than infinite resistance between the inner conductor and the outer
conductor of the coaxial cable, replace the antenna coaxial cable. If the coaxial
cable tests normal, replace the digital radio antenna.

Repair Instructions
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e Inspect for aftermarket devices which may affect the operation of the Radio/Audio
System. Refer to Checking Aftermarket Accessories .

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

Intermittent

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

Symptom List

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

e Radio Poor Reception

¢ Digital Radio Poor or No Reception

e Audio Distortion - One or More Speakers

¢ Reduced Volume - One or More Speakers

e Speakers Inoperative - One or More

¢ Speakers Inoperative - All

¢ Speakers Inoperative - Subwoofer

AUDIO SYSTEM TROUBLESHOOTING HINTS

Many conditions that affect radio operation may be corrected without removing the radio
from the car. Verify the condition, and follow the diagnostic procedures in order to isolate
and correct the condition. In order to properly diagnose any audio system problems, ensure
that you have a fully charged battery.

Preliminary Inspections

Tools Required

J 39916-A CD and Cassette Diagnostic Audio Kit.

IMPORTANT: When testing the audio system for poor reception or noise,
the vehicle should be outside away from metal buildings
and utility lines, with the hood and rear compartment
closed.

e Inspect for any aftermarket equipment that may have been installed on the vehicle. If
aftermarket equipment is found, disconnect the equipment and verify that the audio
noise 1s still present.
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Verify that the antenna connector and the antenna coaxial cable are clean and tight.

e For reception concerns, first determine if the customer 1s within the listening area of the
stations they are attempting to receive.

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

e If the noise is only from one speaker, inspect for the following items before speaker
replacement:

o Isolate the noise using the J 39916-A .

o Inspect the speaker connections in order to ensure they are clean and tight. Refer
to Testing for Intermittent Conditions and Poor Connections in Wiring
Systems.

o Inspect for a loose or incorrectly installed speaker or surrounding trim. Loose trim
may cause a buzz or flutter which sounds like a malfunctioning speaker.

e Ignition noise on the FM band may be an indication of an ignition system problem.
e Verify that all vehicle grounds are clean, tight, and free of corrosion.
e Inspect the rear defogger grid lines for large breaks or dark spots.

e Inspect the connections at the radio antenna module, if equipped, in order to ensure that
they are clean and tight.

e Compare the customers vehicle to another of similar model and audio system in order
to determine if the condition is abnormal.

Identifying Concerns

1

SNl L

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

1. Turn the ignition switch to the accessory position.
Turn ON the radio.

Seek up 88 to 108 FM then 550 to 1600 AM.
Record the number of valid radio stations where the tuner stops.

SO

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

Return the ignition switch to the position that the concern was most noticeable.
Remove the fuses or circuit breakers, one at a time, until the noise has been eliminated.
Identify what systems or components are powered by the fuse.

Reinstall all fuses and circuit breakers.

Disconnect the components powered by the fuse, one at a time, until the concern has
been eliminated.

Corrective Action
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e Inspect the ground integrity of the component or system causing the noise.

e Malfunctioning and marginal components such as relays and solenoids may cause noise
and/or poor reception.

e Always use a braided ground strap when applying additional grounds and keep the
ground strap as short as possible.

e If the noise source is found to be coming from the vehicle harness:

o Route the antenna cable separately from the wire harness that is emitting the
noise.

o Use aluminum or nickel tape in order to shield the antenna cable. Try variations of
the following repairs:

e Try adding only aluminum or nickel tape before adding a ground strap to the
tape.

e Wrap a ground strap 360 degrees around the tape, securing the other end of
the strap to chassis ground.

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

e Capacitors work best on switch pops and low frequency noise.
e Filters work best on high frequency whines and static.

o After adding any suppression device, inspect all of the vehicle systems, including those
not related to the audio system, for proper operation and function.

e Whenever possible, make a test harness that includes filters or capacitors. Always
inspect the effectiveness and operation before permanent installation.

e If an audible pop is caused due to operating a switch, perform the following repairs as
necessary:

o Add a capacitor across the contacts of the switch.

o Add a capacitor from the battery positive voltage (B+) side of the switch to
chassis ground.

o Add a capacitor from the ground side of the switch to chassis ground.

e Use the following available noise suppression devices:
o 220 micro farad (50V) capacitor GM P/N 1227895

This works well for ignition system related noise.
o 0.47 micro farad capacitor GM P/N 1227894

This works well for switches and relays.
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o Feed through capacitor GM P/N 477371
This works well for high current situations.
o Filter package GM P/N 1224205
This works well for low current situations.

o Fuel pump suppressor GM P/N 25027405

o 21 inch braided ground strap GM P/N 8910791

o 19 inch braided ground strap GM P/N 6286800
o 10.5 inch braided ground strap GM P/N 6287160
o 8.5 inch braided ground strap GM P/N 12091511

Generator Whine Concerns

G S

hd

Inspect the ground terminal and cable for high resistance.
Inspect the generator and brackets for loose or coated mounting bolts.
Verify that the ground straps between the engine and the frame are clean and tight.

If the noise 1s still present, inspect the charging system for proper operation. Refer to
Diagnostic Starting Point - Engine Electrical in Engine Electrical.

Install a filter GM P/N 1224205 in the battery voltage feed circuit to the radio.
If the noise is not eliminated, install the filter in each following variation:

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

e Remove the ground to the filter.

e Reverse the filter so that the two-wire side 1s toward the radio with the ground
wire attached to chassis ground.

e Remove the ground from the filter.

. If the filter GM P/N 1224205 causes a delay when turning the radio ON or OFF, or

other problems, remove the filter and install a 0.47 micro farad capacitor to chassis
ground.

Before reassembling the vehicle, remove any unneeded filters.

Test the functionality of all the vehicle systems, including those not related to the audio
system, for proper operation and function.

RADIO POOR RECEPTION

Diagnostic System Check - Vehicle

Always perform the Diagnostic System Check - Vehicle before proceeding with these
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diagnostic procedures. Refer to Diagnostic System Check - Vehicle .

Using a Test Antenna

Use a test mast antenna to quickly check for poor vehicle antenna operation. Unplug antenna
lead-in connector from radio receiver and plug a test antenna into radio. Make sure the test
antenna base is grounded to the vehicle chassis and keep hands off the mast. Check radio
reception in an area away from electrical interferences. Tune to several weak and strong AM
and FM stations. If the radio reception improved, the problem exists with the vehicle antenna
and/or lead-in cable. If the reception is still poor, refer to Audio System Troubleshooting
Hints.

Antenna Ground Test

IMPORTANT: Always zero out the DMM before taking a resistance
measurement in order to ensure an accurate reading.

1. Disconnect the negative battery cable.
2. Disconnect the antenna lead-in connector from the radio receiver.

3. Measure the resistance from the negative battery cable to the coaxial cable, outer
conductor, connector.

4. The resistance measured should be 0.20 ohms or less.
5. Test the following when the resistance is greater than 0.20 ohms,
e Base of the antenna for a poor connection to body ground.
e The coaxial cable interconnects for a poor connection or corrosion.

e Test for an open or high resistance from the battery negative cable to the body.
Refer to Circuit Testing and Wiring Repairs in Wiring Systems.

6. After finding and correcting the condition, operate the system in order to verify the
repair.

Antenna Coaxial Cable Testing

Use the appropriate chart and diagram to test the antenna coaxial cable resistances for the
antenna system on the vehicle. Refer to the table when testing the antenna and/or lead-in
cable.
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Middle Antenna Mast Section
Antenna Metal Housing Case
Body Ground

Antenna Lead-in Connector, Outer
Antenna Lead-in Connector, Inner
Lower Antenna Mast Section

N[N [~ ]W|N

Radio Poor Reception

Ohmmeter Probes At Points Resistance Measured In Ohms
1 and 6 Less than 0.2
2and 6 Less than 0.2
7 and 6 Less than 0.2
5and 4 Less than 0.2
1 and 4 Infinite
2 and 4 Infinite
7 and 4 Infinite

Refer to the table when testing the power antenna.

IMPORTANT: Always zero out the DMM before taking a resistance
measurement in order to ensure an accurate reading.

1. Disconnect the negative battery cable.
2. Measure the resistance at the points specified in the table.

3. With the ohmmeter probes fastened to each point, wiggle the separate mast section and
antenna housing case.

4. The resistance readings specified in the table should always be obtained. Test and/or
replace the following when the resistance readings are out of specification.

e Replace antenna mast section.

e Test the ground for an open or high resistance. Refer to Circuit Testing and
Wiring Repairs in Wiring Systems.

5. After finding and correcting the antenna condition, make sure the antenna lead-in
connector 1s corrosion free and properly fastened.

6. Operate the system in order to verify the repair.

Windshield Type Antennas

Inspect the antenna connector wire at base of windshield. Make sure the wire 1s not pinched
or broken and is fully seated into the lead-in receptacle.

Inspect dinole wires within the windshield for breaks Use the ficure and table for the mast
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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. If the test leads to the
replacement of a component, always inspect for a poor
connection before proceeding with the replacement. Refer to
Testing for Intermittent Conditions and Poor Connections and
Connector Repairs in Wiring Systems.

This antenna system uses the existing rear defogger grid as an antenna. Using the defogger
as an antenna requires the circuitry in the radio antenna module to decouple the RF from the
DC heater current.

Perform the Antenna System Test and test the antenna coax cable prior to performing the
following tests.

I.

The radio antenna module is not grounded properly. The module grounding screws
should be clean and tight. Measure the resistance from the antenna module base plate to
a good ground. Resistance should be 0.20 ohms or less. Find and correct the condition
if the resistance 1s out of specification.

The antenna relay coil supply voltage circuit to the radio antenna module 1s open or
shorted to ground. Test the antenna relay coil supply voltage circuit for an open or short
to ground. Refer to Circuit Testing and Wiring Repairs in Wiring Systems.

Defective radio antenna module. Replace the radio antenna module.

No antenna relay coil supply voltage output from the radio. Disconnect the radio
antenna module connector. Turn ON the radio and measure the voltage from the
antenna relay coil supply voltage circuit of the radio to a good ground. Voltage
measured should be near 12 volts. If no voltage 1s measured, replace the radio. Refer to
Radio Replacement for service procedure.

If noise is present when the rear defogger 1s on, inspect the rear defogger grid for
breaks. Repair as necessary.

. After finding and correcting the condition, operate the system in order to verify the

repair.

Diversity Antenna System

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. If the test leads to the
replacement of a component, always inspect for a poor
connection before proceeding with the replacement. Refer to
Testing for Intermittent Conditions and Poor Connections and
Connector Repairs in Wiring Systems.
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This antenna system uses two antennas to form a diversity system. The primary antenna is
part of the rear window. The primary antenna receives both AM and FM signals. The
secondary antenna is located on the passenger side of the windshield. The secondary antenna
receives only FM signals. The radio antenna module processes the antenna reception signals
and phase aligns them to create one strong signal.

Perform the Antenna System Test and test the antenna coax cable prior to performing the
following tests.

1. The radio antenna module is not grounded properly. The module grounding screws
should be clean and tight. Measure the resistance from the antenna module base plate to
a good ground. Resistance should be 0.20 ohms or less. Find and correct the condition
if the resistance 1s out of specification.

2. The antenna enable signal circuit to the radio antenna module 1s open or shorted to
ground. Test the antenna enable signal circuit for an open or short to ground. Refer to
Circuit Testing and Wiring Repairs in Wiring Systems.

3. The FM composite signal circuit to the radio antenna module is open or shorted to
ground. Test the FM composite signal circuit for an open or short to ground. Refer to
Circuit Testing and Wiring Repairs in Wiring Systems.

4. Improper retention of the antenna cable in the floating retainer. Poor or no connection
with the radio will result when the radio is installed if the antenna cable is not properly
attached in the floating retainer. Inspect the antenna cable for movement in the floating
retainer. Replace the antenna cable if movement is found. Refer to Antenna Cable
Replacement for service procedure.

5. Defective radio antenna module. Replace radio antenna module.

6. No FM composite signal voltage output from the radio. Disconnect the radio antenna
module connector. Turn ON the radio and tune the radio to the FM band. Measure the
voltage from the FM composite signal circuit of the radio antenna module to a good
ground. Voltage measured should be near 8 volts. If no voltage is measured, replace the
radio. Refer to Radio Replacement for service procedure.

7. After finding and correcting the condition, operate the system in order to verify the
repair.

DIGITAL RADIO POOR OR NO RECEPTION

Diagnostic Fault Information

Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.
Circuit/System Description

The antenna signal circuit is a coaxial cable that carries the radio signal information received
by the antenna. The antenna cable also provides a path for DC current for powering the
antenna.
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Reference Information

Schematic Reference

Radio/Audio System Schematics (U1C) or Radio/Audio System Schematics (U65)

Connector End View Reference

Entertainment 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 CONNECTIONS
e WIRING REPAIRS

Special Tools Required

EL-48028 Digital Radio Test Antenna

Circuit/System Verification

Make sure the vehicle 1s outside in an area with an unobstructed view of the southern sky.
Turn ON XM radio. Tune the radio to satellite channel 1. If the reception is not clear ,
contact XM at 1-800-852-9696 to verify customer account status or possible network
problems.

Circuit/System Testing

1. Ignition OFF, disconnect the antenna coax from the digital radio receiver (DRR).
Connect the test antenna to the DRR.

2. Turn the ignition ON, radio ON tuned to XM. Is the reception improved?
o If the reception is not improved, replace the DRR.

3. Ignition OFF. Disconnect the DRR antenna from the coaxial cable. Test the resistance
of the antenna coaxial cable center conductor from end to end. Verify the resistance is
less than 5 ohms.

o If the resistance is greater than 5 ohms, replace the antenna coaxial cable.

4. Test the resistance of the antenna coaxial cable outer shield from end to end. Verify the
resistance is less than 5 ohms.

o If the resistance is greater than 5 ohms , replace the antenna coaxial cable.
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5. Test the resistance of the antenna coaxial cable between the center conductor and the
outer conductor. Verify there is infinite resistance between both conductors.

o If there is less than infinite resistance between the inner conductor and the outer
conductor of the coaxial cable, replace the antenna coaxial cable. If the coaxial
cable tests normal, replace the digital radio antenna.

Repair Instructions

Perform the DIAGNOSTIC REPAIR VERIFICATION after completing the diagnostic
procedure.

e Coaxial Cable Replacement - Digital Radio

e Antenna Cable Replacement

e Control Module References for DRR replacement, setup and programming

AUDIO DISTORTION - ONE OR MORE SPEAKERS

Schematic Reference: Radio/Audio System Schematics (U1C) or Radio/Audio System
Schematics (U65)

Connector End Views Reference: Entertainment Connector End Views

Diagnostic System Check - Vehicle

Always perform the Radio/Audio System Diagnostic System Check before proceeding with
these diagnostic procedures. Refer to Diagnostic System Check - Vehicle in Vehicle DTC
Information.

Speakers - Distortion

IMPORTANT: The following information lists the most probable cause of the
concern to the least probable cause. If the list leads to the
replacement of a component, always inspect for a poor
connection before proceeding with replacement. Refer to
Testing for Intermittent Conditions and Poor Connections and
Connector Repairs in Wiring Systems.

With RPO U65

1. Low level audio circuit open. Test the appropriate low level audio circuit for an open.
Refer to Circuit Testing and Wiring Repairs in Wiring Systems.

2. Defective speaker - Replace the appropriate speaker. Refer to Speaker Replacement
Reference.

With RPO U2K
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replacement of a component, always inspect for a poor
connection before proceeding with the replacement. Refer to
Testing for Intermittent Conditions and Poor Connections and
Connector Repairs in Wiring Systems.

Without RPO U65

e Speaker output circuit resistance high - Test the appropriate speaker output circuits for
high resistance. Refer to Circuit Testing and Wiring Repairs in Wiring Systems.

e Defective Speaker - Replace the appropriate speaker. Refer to Speaker Replacement
Reference.

With RPO U65

e Speaker output circuit resistance high - Test the appropriate speaker output circuits
from the amplifier for high resistance. Refer to Circuit Testing and Wiring Repairs in
Wiring Systems.

e Low level audio circuit open - Test the appropriate low level audio output circuits from
the radio to the amplifier for an open. Refer to Circuit Testing and Wiring Repairs in
Wiring Systems.

e Defective speaker - Replace the appropriate speaker. Refer to Speaker Replacement
Reference.

SPEAKERS INOPERATIVE - ONE OR MORE

Schematic Reference: Radio/Audio System Schematics (U1C) or Radio/Audio System
Schematics (U65)

Connector End Views Reference: Entertainment Connector End Views

Diagnostic System Check - Vehicle

Always perform the Radio/Audio System Diagnostic System Check before proceeding with
these diagnostic procedures. Refer to Diagnostic System Check - Vehicle in Vehicle DTC
Information.

Speaker Inoperative - One or More
Without RPO U65
1. No audio output from the radio.

Test for any AC voltage between the audio signal circuits at the affected speaker
connector with the radio volume adjusted to 50 percent. If no AC voltage is present,
check for shorts to battery positive voltage or shorts to ground on all affected speaker
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output circuits from the radio. If no shorts are located, replace the radio. Refer to
Control Module References in Computer/Integrating Systems for replacement, setup,
and programming.

Speaker output open.

Test the appropriate speaker outputs for an open. Refer to Circuit Testing andWiring
Repairs in Wiring Systems.

. Defective speaker.

Replace the appropriate speaker. Refer to Speaker Replacement Reference.

With RPO U65

l.

3.

Speaker output from amplifier open.

Test the appropriate speaker outputs for an open. Refer to Circuit Testing andWiring
Repairs in Wiring Systems.

Defective speaker.

Replace the appropriate speaker. Refer to Speaker Replacement Reference.

No audio output from the radio

Test for any AC voltage between the audio signal circuits at the affected speaker
connector with the radio volume adjusted to 50 percent. If no AC voltage is present,
check for shorts to battery positive voltage or shorts to ground on all affected speaker
output circuits from the radio. If no shorts are located, replace the radio. Refer to
Control Module References in Computer/Integrating Systems for replacement, setup,
and programming.

4. No audio output from the amplifier.

Test for any AC voltage between the audio signal circuits at the affected speaker
connector with the radio volume adjusted to 50 percent. If no AC voltage is present,
check for shorts to battery positive voltage or shorts to ground on the affected speaker
outputs. Refer to Circuit Testing and Wiring Repairs in Wiring Systems. If no shorts
are located, replace the amplifier. Refer to Amplifier Replacement.

SPEAKERS INOPERATIVE - ALL

Schematic Reference: Radio/Audio System Schematics (U1C) or Radio/Audio System
Schematics (U65)
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Connector End Views Reference: Entertainment Connector End Views

Diagnostic System Check - Vehicle

Always perform the Radio/Audio System Diagnostic System Check before proceeding with
these diagnostic procedures. Refer to Diagnostic System Check - Vehicle in Vehicle DTC
Information.

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. If the list leads to the
replacement of a component, always inspect for a poor
connection before proceeding with the replacement. Refer to
Testing for Intermittent Conditions and Poor Connections and
Connector Repairs in Wiring Systems.

Without RPO U65
No audio output from the radio.

Test for any AC voltage between the left front audio signal circuits at the left front speaker
connector with the radio volume adjusted to 50 percent. If no AC voltage is present, check
for shorts to battery positive or shorts to ground on any speaker output circuit from the radio.
Refer to Circuit Testing and Wiring Repairs in Wiring Systems. If no shorts are located,
replace the radio. Refer to Control Module References in Computer/Integrating Systems
for replacement, setup, and programming.

With RPO U65
1. Battery positive voltage to the amplifier open.

Test the battery positive circuit to the amplifier for an open. Refer to Circuit Testing
and Wiring Repairs in Wiring Systems.

2. Ground to the amplifier open.

Test the ground circuit to the amplifier for an open. Refer to Circuit Testing and
Wiring Repairs in Wiring Systems.

3. No low level audio output from the radio.

Test for any AC voltage between the left front low level audio signal circuits at the
amplifier connector with the radio volume adjusted to 50 percent. If no AC voltage is
present, check for shorts to battery positive or shorts to ground on any speaker output
circuit from the radio. Refer to Circuit Testing and Wiring Repairs in Wiring
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Systems. If no shorts are located, replace the radio. Refer to Control Module
References in Computer/Integrating Systems for replacement, setup, and
programming.

4. No radio on signal to the amplifier

Test the radio on signal circuit to the amplifier for an open. Refer to Circuit Testing
and Wiring Repairs in Wiring Systems.

5. Defective amplifier

Replace the amplifier. Refer to Amplifier Replacement.

SPEAKERS INOPERATIVE - SUBWOOFER

Schematic Reference: Radio/Audio System Schematics (U1C) or Radio/Audio System
Schematics (U65)

Connector End Views Reference: Entertainment Connector End Views

Diagnostic System Check - Vehicle

Always perform the Radio/Audio System Diagnostic System Check before proceeding with
these diagnostic procedures. Refer to Diagnostic System Check - Vehicle in Vehicle DTC
Information.

IMPORTANT: If the list leads to the replacement of a component, always
inspect for a poor connection before proceeding with the
replacement. Refer to Testing for Intermittent Conditions and
Poor Connections and Connector Repairs in Wiring Systems.

1. Defective subwoofer - Replace the subwoofer. Refer to Speaker Replacement
Reference.

2. No audio output from amplifier - Test for any AC voltage between the 2 pairs of audio
signal circuits at the subwoofer speaker connector with the radio volume adjusted to 50
percent. If no AC voltage 1s present, check for shorts to battery positive or shorts to
ground on the affected speaker output circuits from the amplifier. Refer to Circuit
Testing and Wiring Repairs in Wiring Systems. If no shorts are located, replace the
amplifier. Refer to Amplifier Replacement.

RADIO SETUP

The following service procedure requires programming or setup procedures to be performed
on the radio.
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Radio Replacement

IMPORTANT: The radio theft will learn the VIN. Without learning the VIN, the
radio will display a locked message (LOC or LOCKED).

If the radio 1s replaced, perform a VIN Relearn, located in the Special Functions section on
the scan tool. Cycle the ignition when complete.

DIGITAL RADIO RECEIVER SETUP

XM Activation

IMPORTANT: After replacement of an XM receiver, call XM radio to deactivate
the receiver that has been removed from the vehicle and
activate the new XM radio receiver. The vehicle must be parked
in view of a satellite within 24 hours after an activation call.

1. Turn the radio ON, tune to the XM channel 0, and record the radio ID. The radio ID
will be needed for activation of the new receiver.

2. Call XM radio at 1-800-556-3600 to deactivate the faulty receiver and activate the new
receiver.

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

4. Leave the vehicle outside with the ignition switch in the ACC position and the radio on
for 30 minutes to activate XM service.

5. Once activated, the radio will receive the remaining XM channels.

SPEAKER REPLACEMENT REFERENCE

Speaker Replacement Reference

Component Repair Instruction
Front Door Speaker Refer to Speaker Replacement - Front Door
Front Side Door Upper Refer to Speaker Replacement - Front Side Door
Speaker Upper
Rear Door Speaker Refer to Speaker Replacement - Rear Door
Subwoofer Speaker Refer to Speaker Replacement - Rear

REPAIR INSTRUCTIONS

RADIO REPLACEMENT

Removal Procedure
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DESCRIPTION AND OPERATION

RADIO/AUDIO SYSTEM DESCRIPTION AND OPERATION

Battery positive voltage is provided to the radio from the Radio (15A) fuse in the fuse block.
The radio 1s grounded through a braided cable case ground. The radio is enabled/disabled by
class 2 messages from the body control module (BCM). The entertainment system on this
vehicle 1s configured with a base and uplevel system. The base and uplevel systems contain a
radio, antenna, speakers, and on some vehicles an audio amplifier.

The uplevel system differs from the base system by providing the customer with enhanced
audio system features. Some of those features may include the radio data system (RDS), an
audio amplifier, and programmable equalizer (EQ). Satellite digital radio (U2K) is available
with the uplevel systems.

The following list shows the audio system RPOs available with this vehicle:

e Base Radio (U1C) - AM/FM Stereo, CD

e Uplevel Radio (UC6) - AM/FM Stereo, RDS, Multiple CD, EQ
Uplevel Radio (US8) - AM/FM Stereo, RDS, EQ, CD, MP3
Satellite Digital Radio (U2K)

Speaker system custom - 6 (UW6)

Speaker System premium - 7 (U65) - Includes subwoofer

Each item 1in the following list represents topics covered in detail below:

e AM/FM Reception
e XM Reception

e Antenna

e Audio Amplifier

e Theft Deterrent

e Radio Data System
e XM Satellite Radio

AM/FM Reception

Radio Signal

The radio signal 1s sent from a broadcast station and is then received by an antenna. The
strength of the signal received depends on the following:

e The power output, or wattage, of the broadcasting station
¢ The location of the vehicle. or receiver. relative to the broadcast tower.
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e Obstacles between the tower and the receiver

e Atmospheric conditions

e Which band, AM or FM, the station is broadcasting
e Type of antenna and the ground plane

AM Reception
The AM band has a lower frequency range than the FM band. These longer wavelengths:

¢ Bend around obstacles
¢ Follow the curvature of the earth
e May reflect, or skip, off of the ionosphere

The AM frequencies have longer range due to the ground wave. The ground wave follows
the curvature of the earth and is affected by its conductivity. Greater conductivity equates to
less signal loss, thus transmission over water 1s better than over land. The AM band has a
range of 80-320 km (50-200 mi).

FM Reception
The shorter wavelengths of the higher frequency FM band:

e Reflect off obstacles
e Are absorbed by the ground
e Penectrate the 1ionosphere

Broadcasts in the FM band are limited to "line of sight" reception which is typically 40 km
(25 mi). Even when out of a direct line of sight, the signal may be reflected into areas that
would be in a "shadow" otherwise. Factors which affect the line of sight include:

e 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 reception. The XM signal is broadcast from two
satellites and, where necessary, terrestrial repeaters. The high power satellites allow the
antenna to receive the XM signal even when foliage and other partial obstructions block the
antennas view of the satellite. Terrestrial repeaters are used in dense urban areas. These
repeaters will receive the satellite signal and re-broadcast them at much higher power levels
in order to ensure reception in areas with densely packed tall buildings.

Antenna
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The antenna 1s comprised of a fixed mast which 1s mounted on the body of the vehicle. Mast
antennas are typically located on the fender or rear quarter panel of the vehicle.

Audio Amplifier

The purpose of the amplifier is to increase the power of a voltage or current signal. The
output signal of an amplifier may consists of the same frequencies as the input signal or it
may consist of only a portion of the frequencies of the input signal as in the case of a
subwoofer or midrange amplifier.

When the radio is turned ON, it sends a voltage signal to the audio amplifier via the radio on
signal circuit. The gain control signal circuit allows the radio to recognize that the amplifier

1s present. Once the radio detects the amplifier, the radio will output low-level signals to the

amplifier. With the amplifier enabled, the signal that drives the speaker is now amplified.

Theft Deterrent

The "Theftlock" theft deterrent system is a feature on all base and uplevel radios. There is no
need to program a security code into the radio as in past model years. The theft deterrent
system now utilizes class 2 serial data to determine if the radio is in the appropriate vehicle.
Each time the radio receives the "run" power mode message, it compares the VIN
information it has stored to the VIN information received from a module on the class 2 serial
data circuit responsible for transmitting that information. If a mis-match occurs, the radio
display will indicate to the user the radio is locked. Once this takes place, a DTC will set, the
radio will not respond to any button presses and become inoperative. The two scenarios able
to cause this condition are:

e A radio is installed from another vehicle.

e A module which communicates on the class 2 serial data circuit which supplies VIN
information to the radio 1s replaced and not properly setup with the correct VIN
information for that vehicle.

The only way to unlock the radio 1s by using a scan tool. Always refer to the table in this
article to diagnose the "Theftlock” DTC for further information.

Radio Data System (RDS)

All uplevel audio systems are equipped with technology known as the Radio Data System
(RDS). RDS is a system that sends data along with the audio of the FM station you are
currently tuned to. RDS is a standard that defines how a FM broadcast station may send
digital data along with the audio program. Think of it as a one way wireless modem,
allowing the broadcaster to send information about the program to your receiver.

RDS data is carried in what is known as a "subcarrier". A subcarrier is a frequency that the
FM broadcaster is authorized to use to send data or other audio programs that are not audible
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in the main audio program. RDS information can be used to display program information
and to control the radio.

To receive the RDS signal, all that 1s needed 1s an FM receiver with an RDS circuit. A
special integrated circuit capable of dealing with the RDS signal is in the RDS circuit and
passes it along to the receiver's microprocessor where it 1s decoded and acted upon.

RDS Basic Information

e RDS functions are provided in the FM broadcast band only.

e RDS functions will only work with FM broadcast stations that are broadcasting RDS
data.

¢ Not all FM Broadcast stations broadcast RDS data or offer all of the RDS services.

e RDS functions may not work properly when reception is weak, reception 1s of poor
quality, or RDS is not implemented properly by the FM Broadcaster.

In some cases, a radio station broadcasting incorrect information may cause the RDS
features of the radio to appear to work improperly.

XM Satellite Radio

XM is a national satellite radio service that offers up to 100 coast to coast channels including
music, news, sports, talk and children's programming. XM provides digital quality audio and
text information, including song title and artist name. A service fee is required in order to
receive the XM service. For more information, contact XM at www.xmradio.com or call 1-
800-852-9696.

Digital Radio Receiver

The radio controls communicate with the digital radio receiver via the class 2
communication circuit. The digital radio receiver sends remote radio audio signals to the
radio.




