


























2006 Chevrolet Equinox LT

2006 STEERING Steering Wheel and Column - Equinox & Torrent

e 4-Way F (BK)
Pin Wire Color Circuit No. Function
1 BK/WH 151 Ground
2 WH/BK 644 10-Volt Reference
3 GY 3 Instrument Panel Lamp Supply
Voltage
4 D-BU 1796 Steering Wheel Controls Signal

DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC STARTING POINT - STEERING WHEEL CONTROLS

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

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

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

STEERING WHEEL CONTROLS INOPERATIVE

Diagnostic Fault Information

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

Circuit/System Description

The radio supplies 10 volts to the audio steering wheel control momentary contact switches,
and monitors the return signal. Each switch is associated to a set resistance value, when
pressed a specific voltage drop occurs through a series of resistors unique to that switch. The
radio then 1dentifies the selection to activate the feature, otherwise sends a serial data
message that is received by the controlled component activating the feature.

Diagnostic Aids

e This diagnostic is for the audio steering wheel controls.

o Before diagnosis of the steering wheel controls, ensure the primary controls of the
associated component are functioning properly.

e Review with the schematic when testing switch resistance values.
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e If a single switch function is inoperative, test the suspect switch. Refer to component
testing.

e A poor connection at the right switch could cause all the switches to be inoperative or
malfunction.

Reference Information

Schematic Reference

Steering Wheel Schematics (Chevrolet) or Steering Wheel Schematics (Pontiac)

Connector End View Reference

¢ Entertainment Connector End Views

¢ Steering Wheel and Column Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections

e Wiring Repairs

Circuit/System Testing

Note: It is Recommend that Component Testing be performed before Circuit Testing when
diagnosing steering wheel controls.

CAUTION: Refer to SIR Caution .

Chevrolet

1. Ignition OFF, disconnect the harness connector at the left and right steering wheel
control switches.

2. Ignition ON, Radio ON, test for 8.5-10.5 volts between the 10-volt reference circuit and
ground at the right switch harness connector.

o If less than 8.5 volts, test 10-volt reference circuit for short to ground or open/
high resistance. If circuit test normal, replace radio.

o If greater than 10.5 volts, test the 10-volt reference circuit for short to voltage. If
circuit test normal, replace radio.

3. Test for 8.5-10.5 volts from the 10-volt reference circuit and toggle to the signal
circuits at the left and right switch harness connectors.

o If less than 8.5 volts, test the signal circuit for an open/ high resistance. If the
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circuit test normal, replace the radio.

o If greater than 10.5 volts, test the signal circuit for short to voltage. If the circuit
test normal, replace the radio.

4. Ignition OFF, reconnect the right switch.
5. Ignition ON, Radio ON, test for 8.5-10.5 volts between the supply voltage circuit to the
left switch and ground at the left switch harness connector.
o If less than 8.5 volts, test the voltage circuit to the left switch for a short to ground
or open/ high resistance. If the circuit test normal, test or replace right switch.
o If greater than 10.5 volts, repair the voltage supply circuit for a short to B+.
6. Test for 1-5 volts between the signal circuit and ground at the left switch harness
connector when pressing the right switch.
o If less than 1 volt, test the signal circuit for a short to ground. If the circuit test is
normal, replace the radio.
7. If all circuits test normal, refer to component testing.
Pontiac
1. Ignition OFF, disconnect the harness connector at the audio steering wheel control
switch.
2. Ignition ON, Radio ON; test for 8.5-12 volts between the 10-volt reference circuit and
ground at the harness connector.
o If less than 8.5 volts, test 10-volt reference circuit for short to ground or open/high
resistance. If the circuit test is normal, replace the radio.
3. Test for 0-0.5 volts between the signal circuit and ground at the harness connector.
o If greater than 0.5-volt, test the signal circuit for a short to voltage. If the circuit
test 1s normal, replace the radio.
4. Test for 8.5-12 volts between the supply voltage circuit and the signal circuit at the
harness connector.
o If less than 8.5 volts, test the signal circuit for an open/high resistance. If the
circuit test is normal, replace the radio.
5. Ignition OFF, disconnect the harness connector at the radio.
6. Test for infinite resistance between the signal circuit and ground, at the radio harness
connector.
o If less than infinite ohms of resistance, test the signal circuit for a short to ground.
If the circuit test 1s normal, replace the radio.
7. If all circuits test normal, refer to component testing.

Component Testing

CAUTION: Refer to SIR Caution .
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1. Ignition OFF, disconnect the harness connector at the suspect audio steering wheel
control switch.

2. Pontiac Only - Test the right switch for 2360-2400 ohms of resistance between the 10-
volt reference terminal and the remote radio control signal.

o ? If the resistance 1s not between 2360-2400 ohms, replace the faulty switch.

3. Test for infinite resistance between the supply voltage terminal and the signal terminal
with the switch in the open position.

o If less than infinite resistance, replace the switch.

4. Test resistance values between the supply voltage terminal and the signal terminal with
the switch closed in each position and verify readings are approximate to what the
schematic reads.

o If values do not, replace the switch.

Repair Instructions

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

¢ Steering Wheel Control Switch Assembly Replacement

e Control Module References for Radio replacement, setup, and programming,.

SYMPTOMS - STEERING WHEEL AND COLUMN

Review the system description and operation in order to familiarize yourself with the system
functions. Refer to Steering Wheel and Column Description and Operation.

Visual/Physical Inspection

e Inspect for aftermarket devices which could affect the operation of the steering wheel
and column.

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

Symptoms List

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

¢ Ignition Key Cannot Be Removed from the Ignition Lock Cylinder

¢ Ignition Key Cannot Turn or Sticks in Any Position

¢ Noise in Steering Column
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e Looseness in Steering Column

SYMPTOMS - STEERING WHEEL CONTROLS

IMPORTANT: 4, perform the Diagnostic System Check - Vehicle , before

using the Symptom Tables in order to verify that all of the
following conditions are true:

e There are no DTCs set.

¢ The control modules can communicate via the serial
data link.

2. Review the system operation in order to familiarize
yourself with the system functions. Refer to Steering
Wheel Controls Description and Operation.

Visual/Physical Inspection

e Inspect for aftermarket devices which may affect the operation of the Steering Wheel
Controls 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 Steering Wheel Controls Inoperative in order to diagnose the symptom.

IGNITION KEY CANNOT BE REMOVED FROM THE IGNITION LOCK CYLINDER

Ignition Key Cannot Be Removed from the Ignition Lock Cylinder

Step Action Yes No
Did you review the Steering Wheel and Go to Steering
Column Description and Operation and Wheel and
1 |perform the necessary inspections? Column

Description and
Go to Step 2 |Operation

Verify the key cannot be removed from the
ignition lock cylinder.
Is the key stuck in the lock cylinder? Go to Step 3 System OK

Is the vehicle equipped with a manual
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This vehicle 1s equipped with electric power steering (EPS), with the electric motor and
torque sensor mounted on the steering column. When involved in an accident resulting in
sheet metal damage or driver-side air bag deployment, the steering column must be inspected
for both electrical system integrity and steering column collapse. Refer to Diagnostic
System Check - Vehicle in Vehicle DTC Information.

e If the steering column electrical system integrity is not within specifications, the
complete steering column must be replaced. Refer to Steering Column Replacement.

o If the steering column collapse mechanism is not within specifications, but the
electrical system integrity 1s within specifications, then the steering column upper
jacket must be replaced. Refer to Steering Column Jacket Replacement.

Road test the vehicle when ever any steering system repairs or diagnostics have been
performed.

Electric Power Steering (EPS) Inspection

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

IMPORTANT: After centering the steering wheel, remove hands and
other objects from the steering wheel. Ensure the
suspension is relaxed and that no bias, or uneven force is
being applied to the steering system.

3. Turn the steering wheel 90 degrees to the left, then 90 degrees to the right, then return
the steering wheel to center.

4. Using the scan tool, observe the Torque Sensor Main data parameter in the EPS data
list. Correct parameter range for the torque sensor 1s <+ or - 1 N.m (0.7 Ib ft).

5. If the value is greater than the specified range then replace the steering column
assembly. Refer to Steering Column Replacement.

Collapse Measurement

A vehicle involved in an accident resulting in sheet metal damage or drivers-side air bag
deployment will require an inspection for steering column collapse. If the steering column
collapse measurement is greater than 3 mm than the steering column upper jacket must be
replaced.

For steering column collapse measurement, use the following procedure:

1. Remove the steering column trim covers. Refer to Steering Column Trim Covers
Replacement.
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6. Install the yellow tab (2) into the coil hub. Use tape if the tab is unavailable.

DESCRIPTION AND OPERATION
STEERING WHEEL CONTROLS DESCRIPTION AND OPERATION

The audio steering wheel control switches duplicate the function of the primary controls of
the associated component, through a network of multiple momentary contact switches and a
series of resistors. The radio supplies voltage to the switches and monitors the return signal
for a specific voltage drop to occur unique to the one pressed. The radio then identifies the
switch selected to activate the feature, otherwise sends a serial data message that is received
by the component controlled, activating the feature.

This section is intended to diagnosis the circuits between the radio and the audio steering
wheel control switches. If the primary control for the device is inoperative, refer to the
appropriate section for the component the steering wheel control switch 1s functioning.

STEERING WHEEL AND COLUMN DESCRIPTION AND OPERATION
The steering wheel and column has 4 primary functions:

e Vehicle steering

e Vehicle security

e Driver convenience
e Driver safety

Vehicle Steering

The steering wheel is the first link between the driver and the vehicle. The steering wheel is
fastened to a steering shaft within the column. At the lower end of the column, the
intermediate shaft connects the column to the steering gear.

Vehicle Security-Some Vehicle Models

Theft deterrent components are mounted and designed into the steering column. The
following components allow the column to be locked in order to minimize theft:

e The ignition switch
e The steering column lock
e The ignition cylinder

Driver Convenience

The steering wheel and column may also have driver controls attached for convenience and
comfort. The following controls may be mounted on or near the steering wheel or column.










