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FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specification
Application Metric English
Actuator Mounting Screws 1.5N.m 131bin
HVAC Control Module Mounting Screws 2 N.m 17 1bin

SENSOR RESISTANCE TABLE (VOLTS TO TEMP TO RESISTANCE)

Sensor Resistance Table (Volts to Temp to Resista)c

Outside Air Temp (°

Outside Air Temp (°

Voltage Tech 2 (V) |R Nominal (k ohms) F) C)
4.72-4.74 171.6 -22 -30
4.52-4.54 94.63 -4 -20
4.22-4.25 54.21 14 -10
3.81-3.85 32.00 32 0
3.31-3.34 19.61 50 10
2.76-2.79 12.31 68 20
2.22-2.25 7.959 86 30
1.73-1.75 5.268 104 40
1.31-1.34 3.563 122 50
0.99-1.01 2.458 140 60

compartment cool.

The Tech 2 will display sensor value as a voltdgs gives the approximate voltage
expected at different ambient temperatures asagellhat should be read with an
ohmmeter connected to the sensor. Since this isla@avany heat from underhood that
changes ambient temp around the sensor might $leereading, so let the engine

SCHEMATIC AND ROUTING DIAGRAMS

HVAC SCHEMATICS
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Fig. 1: Module Power & Ground, Blower Control & Subsystem References Schematic
Courtesy of GENERAL MOTORS CORP.
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Fig. 2: Actuators Schematic
Courtesy of GENERAL MOTORS CORP.
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Fig. 3: Compressor Controls Schematic
Courtesy of GENERAL MOTORS CORP.
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Fig. 4: Rear HVAC Schematic- UK6
Courtesy of GENERAL MOTORS CORP.
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Fig. 5: Rear HVAC Schematic- UK6
Courtesy of GENERAL MOTORS CORP.

COMPONENT LOCATOR

HVAC COMPONENT VIEWS
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Fig. 6: Identifying Ambient Temperature Sensor

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 6

Callout Component Name
1 Front Fascia
2 Ambient Temperature Sensor
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Fig. 7: Identifying A/C Refrigerant Pressure Sensor

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 7

Callout Component Name
1 A/C Compressor
2 A/C Refrigerant Pressure Sensor
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10

Fig. 8: View Near The Water Pump

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 8

Callout

Component Name

1

Camshatft Position (CMP) Actuator Solenoid - Int8lamnk 1

Camshatft Position (CMP) Sensor - Intake Bank 1

Camshatft Position (CMP) Sensor - Intake Bank 2

Camshatft Position (CMP) Actuator Solenoid - Int8lamnk 2

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

Camshaft Position (CMP) Sensor - Exhaust Bank 2

N oo~ wWiN

Generator
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8 A/C Compressor Clutch
9 Camshatft Position (CMP) Actuator Solenoid - Exh&astk 1
10 Camshaft Position (CMP) Sensor - Exhaust Bank 1

Fig. 9: View Near The Steering Column

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 9

Callout Component Name
1 Ambient Air Temperature Sensor
2 Steering Column
3 Courtesy Lamp - Left Footwell
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Fig. 10: View Of Front HVAC Module (C67)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 10

Callout Component Name
1 Mode Actuator
2 Recirculation Actuator
3 Blower Motor
4 Blower Motor Control Module
5 Air Temperature Actuator (C67)
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Fig. 11: Identifying I/P Components

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 11

Callout

Component Name

1

Headlamp Switch

Instrument Panel Cluster (IPC)

Radio

Sunload Sensor (CJ2)/Ambient Light Sensor (C67)

I/P Trim

Inflatable Restraint Passenger Air Bag ON/OFF latdic

HVAC Control Module

O|IN[O|OBWIN

Heated Seat Switch - Passenger (KA1)
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9 Auxiliary Power Outlet - I/P

10 I/P Switch Assembly

11 Heated Seat Switch - Driver (KAL)

12 Hazard Switch

13 Driver Information Center (DIC) Switch (UH9)

Fig. 12: Identifying Interior HYAC Module - Rear

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 12

Callout

Component Name




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

Blower Motor - Auxiliary

Mode Actuator - Auxiliary

Air Temperature Actuator - Auxiliary

AlWIN|EF

Blower Motor Control Module - Auxiliary

HVAC CONNECTOR END VIEWS

A/C Compressor Clutch

Fig. 13: A/C Compressor Clutch Connector End View
Courtesy of GENERAL MOTORS CORP.

A/C Compressor Clutch Connector Parts Information

Connector Part Information

o OEM: 7282-5548-30
e Service: 88953303
e Description: 2-Way M YESC Weather Pack (BK)
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Terminal Part Information

e Terminal/Tray: 7114-4103-08/9
e Core/Insulation Crimp: E/1
e Release Tool/Test Probe: 12094430/J-35616-3 (GY)

A/C Compressor Clutch Connector Terminal Identificaion

Pin Wire Circuit No. Function
) A/C Compressor Clutch Supply
1 D-GN 59 Voltage
2 BK 1050 Ground

A/C Refrigerant Pressure Sensor

Fig. 14: A/C Refrigerant Pressure Sensor Connectdend View
Courtesy of GENERAL MOTORS CORP.

A/C Refricerant Pressure Sensor Connector Parts Iifrmation
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Connector Part Information

e OEM: 15477863
e Service: 88988301

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

e Terminal/Tray: 15326267/19
e Core/Insulation Crimp: E/4
o Release Tool/Test Probe: 15315247/J-35616-2A (GY)

A/C Refrigerant Pressure Sensor Connector Terminaldentification

Pin Wire Circuit No. Function
1 05TN 5514 Low Reference
2 0.5 GY 2700 5-Volt Reference
3 0.5 OG/BK 380 A/C Refrigerant Pressure Sensor Sif

jnal

Air Temperature Actuator




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

Fig. 15: Air Temperature Actuator Connector End View
Courtesy of GENERAL MOTORS CORP.

Air Temperature Actuator Connector Parts Informatio n

Connector Part Information

e OEM: 1355082-1

e Service: See Catalog

e Description: 6-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Air Temperature Actuator Connector Terminal Identif ication

Pin Wire Circuit No. Function

1 0.35 GY/BK 1789 Low Reference
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2 0.5 PK 2145 Air Temperature Switch Signal
3 0.35GY 596 5-Volt Reference
4 - - Not Used
Auxiliary Temperature Motor Supply
5 0.35 BN 6555 Voltage
6 0.35 GY 2614 Air Temperature Door Control

Air Temperature Actuator - Auxiliary

Fig. 16: Air Temperature Actuator - Auxiliary Connector End View

Courtesy of GENERAL MOTORS CORP.

Air Temperature Actuator - Auxiliary Connector Part s Information

Connector Part Information

e OEM: 1355082-1
e Service: See Catalog

e Description: 6-Way F (BK)




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Air Temperature Actuator - Auxiliary Connector Term inal Identification

Pin Wire Circuit No. Function

1 0.35 YE 1791 Low Reference
Auxiliary Air Temperature Door

2 0.35D-BU 1646 Ibosition Signal

3 0.35 GY 598 5-Volt Reference

4 - - Not Used

5 0.35 GY/BK 2778 Right Air Temperature Door Control
Auxiliary Air Temperature Door

6 0.35 WH/BK 1336 Control

Ambient Temperature Sensor
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Fig. 17: Ambient Temperature Sensor Connector End éw
Courtesy of GENERAL MOTORS CORP.

Ambient Temperature Sensor Connector Parts Informaiton

Connector Part Information

e OEM: 12052642
e Service: 12101856

e Description: 2-Way F Metri-Pack 150 Series, SeéleGN)
Terminal Part Information

e Terminal/Tray: 12048074/2
e Core/Insulation Crimp: E/1
e Release Tool/Test Probe: 12094429/J-35616-14 (GN)

Ambient Temperature Sensor Connector Terminal Idenification

Pin Wire Circuit No. Function

Ambient Air Temperature Sensor
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0.35 L-GN/BK 735 Signal

W >

0.35 YE 61 Low Reference

Ambient Temperature Sensor (Z88)

| * N

i
) A
) 'y

.,

Fig. 18: Ambient Temperature Sensor (Z88) ConnectoEnd View
Courtesy of GENERAL MOTORS CORP.

Ambient Temperature Sensor (Z88) Connector Parts lformation

Connector Part Information

e OEM: 12052642

e Service: 12101856

e Description: 2-Way F Metri-Pack 150 Series, SeéleGN)
Terminal Part Information

e Terminal/Tray: 12048074/2
e Core/Insulation Crimp: E/1
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e Release Tool/Test Probe: 12094429/J-35616-14 (GN)

Ambient Temperature Sensor (Z88) Connector Terminaldentification

Pin Wire Circuit No. Function
A 0.35 YE 61 Low Reference
B 0.35 L-GN/BK 735 Ambient Air Temperature Sensor

Signal

Air Temperature Actuator - Auxiliary

Fig. 19: Air Temperature Actuator - Auxiliary Connector End View

Courtesy of GENERAL MOTORS CORP.

Air Temperature Actuator - Auxiliary Connector Part s Information

Connector Part Information

e OEM: 1355082-1
e Service: See Cataloa
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e Description: 6-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Air Temperature Actuator - Auxiliary Connector Term inal Identification

Pin Wire Circuit No. Function
1 0.35 YE 1791 Low Reference
2 0.35 PU 1838 Recirculation Door Position Signal
3 0.35 GY 598 5-Volt Reference
4 - - Not Used
5 0.35 TN/BK 2274 Recirculation Door Control Circuit
6 0.35 D-GN 1614 Recirculation Door Control

Blower Motor
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Fig. 20: Blower Motor Connector End View

Courtesy of GENERAL MOTORS CORP.

Blower Motor Connector Parts Information

Connector Part Information

e OEM: 12084957

e Service: 12126461

e Description: 2-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Blower Motor Connector Terminal Identification

Pin

Wire

Circuit No.

Function
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A 3.0PU 65 Blower Motor Supply Voltage
B 3.00G 5987 Low Reference

Blower Motor - Auxiliary

Fig. 21: Blower Motor - Auxiliary Connector End View
Courtesy of GENERAL MOTORS CORP.

Blower Motor - Auxiliary Connector Parts Informatio n

Connector Part Information

e OEM: 12064749

e Service: 12064749

e Description: 2-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/lnsulation Crimp: See Terminal Repair Kit
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o Release Tool/Test Probe: See Terminal Repair Kit

Blower Motor - Auxiliary Connector Terminal Identif ication

Pin Wire Circuit No. Function
A 3.0PU 65 Blower Motor Supply Voltage
B 3.00G 5988 Low Reference

Blower Motor Control Module - Auxiliary X1

Fig. 22: Blower Motor Control Module - Auxiliary X1 Connector End View

Courtesy of GENERAL MOTORS CORP.

Blower Motor Control Module - Auxiliary X1 Connector Parts Information

Connector Part Information

e OEM: 15226103

e Service: 88988507
e Description: 2-Way F (BK)
Terminal Part Information
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o Terminal/Tray: See Terminal Repair Kit
e Core/lnsulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Blower Motor Control Module - Auxiliary X1 Connector Terminal Identification

Pin Wire Circuit No. Function
A 3.0PU 65 Blower Motor Supply Voltage
B 3.00G 5988 Low Reference

Blower Motor Control Module - Auxiliary X2

Fig. 23: Blower Motor Control Module - Auxiliary X2 Connector End View
Courtesy of GENERAL MOTORS CORP.

Blower Motor Control Module - Auxiliary X2 Connector Parts Information

Connector Part Information
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e OEM: 15226104

e Service:88988512

e Description: 6-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Blower Motor Control Module - Auxiliary X2 Connector Terminal Identification

Pin Wire Circuit No. Function
1-2 - - Not Used
0.35 D-GN 2911 Auxiliary Blower Motor Speed
Control
4 - - Not Used
5 3.0 BK 850 Ground
6 3.0 RD/WH 2640 Battery Positive Voltage

Blower Motor Control Module X1
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Fig. 24: Blower Motor Control Module X1 Connector End View
Courtesy of GENERAL MOTORS CORP.

Blower Motor Control Module X1 Connector Parts Information

Connector Part Information

e OEM: 15226103

e Service: 88988507

e Description: 2-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Blower Motor Control Module - Auxiliary X1 Connector Terminal Identification

Pin Wire Circuit No. Function
A 3.0PU 65 Blower Motor Supply Voltage
B 3.00G 59088 Low Reference
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Blower Motor Control Module X2

Fig. 25: Blower Motor Control Module X2 Connector End View
Courtesy of GENERAL MOTORS CORP.

Blower Motor Control Module X2 Connector Parts Information

Connector Part Information

e OEM: 15226104

e Service:88988512

e Description: 6-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit
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Blower Motor Control Module - Auxiliary X2 Connector Terminal Identification

Pin Wire Circuit No. Function
1-2 - - Not Used
0.35 D-GN 2911 Auxiliary Blower Motor Speed
Control
4 - - Not Used
5 3.0 BK 850 Ground
6 3.0 RD/WH 2640 Battery Positive Voltage

Evaporator Temperature Sensor

Fig. 26: Evaporator Temperature Sensor Connector Ed View

Courtesy of GENERAL MOTORS CORP.

Evaporator Temperature Sensor Connector Parts Infomation

Connector Part Information

e OEM: 1-968704-1
e Service: See Cataloa




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

e Description: 2-Way F (BK)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Evaporator Temperature Sensor Connector Terminal lgntification

Pin Wire Circuit No. Function
1 0.35 WH 2622 Evaporator Temperature Sensor Sig
2 0.35TN 552 Low Reference

HVAC Control Assembly - Auxiliary (-UK6)

10

]
—

\DDDDDDDDD

24

| —_1nnc

N

Fig. 27: HVAC Control Assembly- Auxiliary ( -UK6) Connector End View

Courtesy of GENERAL MOTORS CORP.

HVAC Control Assembly - Auxiliary (-UK6) Connector Parts Information

Connector Part Information

nal
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o OEM: 89047355

e Service: See Catalog
e Description: 10-Way F 0.64 Unsealed (BK)
Terminal Part Information

e Terminal/Tray: 7116-4618-02/14

e Core/Insulation Crimp: P/P
e Release Tool/Test Probe: J-38125-215/J-35616-648(

HVAC Control Assembly - Auxiliary (-UK6) Connector Terminal Identification

iech

Pin Wire Circuit No. Function
1 0.35 GY 8 Instrument Panel Lamp Supply Volta
2 0.5 BK 750 Ground
3 0.5 GY 596 5-Volt Reference
4 0.5 GY/BK 1798 Low Reference
5-6 - - Not Used
Auxiliary Blower Motor Speed
7 0.5 PU/WH 760 Controly P
Auxiliary Air Temperature Door
8 0.5 YE 2214 Comroly P
9 - - Not Used
10 0.5 0G 2615 Auxiliary Mode Door Control

HVAC Control Module X1 (WDA)

ge




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

1
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Fig. 28: HVAC Control Module X1 (WDA) Connector End View
Courtesy of GENERAL MOTORS CORP.

HVAC Control Module X1 (WDA) Connector Parts Inform ation

Connector Part Information

e OEM: 15126709
e Service: See Catalog

e Description: 20-Way F USCAR 0.64 Series (BN)
Terminal Part Information

e Terminal/Tray: 7116-4618-02/14
e Core/Insulation Crimp: P/P
o Release Tool/Test Probe: J-38125-215/J-35616-648(

HVAC Control Module X1 (WDA) Connector Terminal Ide ntification

Pin Wire Circuit No. Function

1-7 - - Not Used
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8 0.5 PK 2145 Air Temperature Switch Signal - Right
9 0.5 0G 2615 Auxiliary Mode Door Control (-UK6)
Auxiliary Air Temperature Door
10 0.5 YE 2214 Control (-UK6)
11-17 - - Not Used
18 0.5GY 2599 Auxiliary Mode Door Control
Auxiliary Blower Motor Speed
19 0.5 PU/WH 760 Control (-UK8)
20 - - Not Used
HVAC Control Module X1 (Z88)
=l
10— OO0
Y I A N
L L 1] L[~

Fig. 29: HVAC Control Module X1 (Z88) Connector EndView

Courtesy of GENERAL MOTORS CORP.

HVAC Control Module X1 (Z88) Connector Parts Information

Connector Part Information

e OEM: 15126709
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e Service: See Catalog
e Description: 20-Way F USCAR 0.64 Series (BN)

Terminal Part Information

e Terminal/Tray: 7116-4618-02/14
e Core/Insulation Crimp: P/P
e Release Tool/Test Probe: J-38125-215/J-35616-648 (L

HVAC Control Module X1 (Z88) Connector Terminal Identification

Pin Wire Circuit No. Function
1-7 - - Not Used
8 0.5 PK 2145 Air Temperature Switch Signal - Rig
9 0.5 0G 2615 Auxiliary Mode Door Control (-UK6)
Auxiliary Air Temperature Door
10 0.5 YE 2214 Control (-UK6)
11-17 - - Not Used
18 0.5GY 2599 Auxiliary Mode Door Control
Auxiliary Blower Motor Speed
19 0.5 PU/WH 760 Control (-UK8)
20 - - Not Used

HVAC Control Module X2 (WDA)
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Fig. 30: HVAC Control Module X2 (WDA) Connector End View
Courtesy of GENERAL MOTORS CORP.

HVAC Control Module X2 (WDA) Connector Parts Inform ation

Connector Part Information

e OEM: 7283-9080-90
e Service: See Catalog

e Description: 16-Way F USCAR 0.64 Series (BU)
Terminal Part Information

e Terminal/Tray: 7116-4618-02/14
e Core/Insulation Crimp: P/P
o Release Tool/Test Probe: J-38125-215/J-35616-648 (L

HVAC Control Module X2 (WDA) Connector Terminal Ide ntification

Pin Wire Circuit No. Function

1 0.35 PU/WH 1382 LED Dimming Signal
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2 0.35 0G 300 Power Mode
3 0.35 BK/WH 1551 Ground
4 0.5 RD/WH 4540 Battery Positive Voltage
5 0.35 D-GN 5060 Low Speed GMLAN Serial Data
6-7 - - Not Used
8 0.35 WH 193 Rear Defog Relay Control
9 0.35 L-GN/BK 735 Ambient Air Temperature Sensor
Signal
10 0.35 BK 1450 Ground
11 - - Not Used
12 0.35 YE 61 Low Reference
13-16 - - Not Used

HVAC Control Module X2 (Z88)

1

16|1

LIOICICC]
HEEEN

Fig. 31: HVAC Control Module X2 (Z88) Connector EndView

Courtesy of GENERAL MOTORS CORP.
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HVAC Control Module X2 (Z88) Connector Parts Information

Connector Part Information

e OEM: 7283-9080-90
e Service: See Catalog

e Description: 16-Way F USCAR 0.64 Series (BU)
Terminal Part Information

e Terminal/Tray: 7116-4618-02/14
e Core/Insulation Crimp: P/P
e Release Tool/Test Probe: J-38125-215/J-35616-648(L

HVAC Control Module X2 (Z88) Connector Terminal Identification

Pin Wire Circuit No. Function
1 0.35 PU/WH 1382 LED Dimming Signal
2 0.35 0G 300 Power Mode
3 0.35 BK/WH 1551 Ground
4 0.5 RD/WH 4540 Battery Positive Voltage
5 0.35 D-GN 5060 Low Speed GMLAN Serial Data
6-7 - - Not Used
8 0.35 WH 193 Rear Defog Relay Control
9 0.35 L-GN/BK 735 Ambient Air Temperature Sensor
Signal
10 0.35 BK 1450 Ground
11 - - Not Used
12 0.35 YE 61 Low Reference
13-16 - - Not Used

HVAC Control Module X3
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Fig. 32: HVAC Control Module X3 Connector End View
Courtesy of GENERAL MOTORS CORP.

HVAC Control Module X3 Connector Parts Information

Connector Part Information

e OEM: 15126710

e Service: 15126710

e Description: 20-Way F (GY)
Terminal Part Information

e Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

HVAC Control Module X3 Connector Terminal Identific ation

Pin Wire Circuit No.

Function

1 - - Not Used
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2 0.35L-GN 2275 Mode Door Position Signal
3 0.35 PU 1838 Recirculation Door Position Signal
4 0.35 GY/BK 754 Blower Motor Speed Control
5 0.35TN 2273 Mode Door Control
6 - - Not Used
7 0.35 D-GN 1614 Recirculation Door Control
3 0.35 WH/BK 1236 Auxiliary Air Temperature Door
Control
9 - - Not Used
10 0.35 GY 598 5-Volt Reference
11-12 - - Not Used
13 0.35 D-BU 1646 Auxi_li_ary A_ir Temperature Door
Position Signal
14 0.35 WH 2622 Evaporator Temperature Sensor Sig
15 0.35 WH 119 Mode Door Control
16 - - Not Used
17 0.35 TN/BK 2274 Recirculation Door Control Circuit
18 0.35 GY/BK 2778 Right Air Temperature Door Control
19 0.35TN 552 Low Reference
20 - - Not Used

HVAC Control Module X4

nal

A
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Fig. 33: HVAC Control Module X4 Connector End View

Courtesy of GENERAL MOTORS CORP.

HVAC Control Module X4 Connector Parts Information

Connector Part Information

o OEM: 7283-9079-60
e Service: See Catalog

e Description: 16-Way F 064 Series Unsealed (GN)
Terminal Part Information

e Terminal/Tray: 7116-4618-02/14
e Core/Insulation Crimp: P/P
o Release Tool/Test Probe: J-38125-215/J-35616-648 (L

HVAC Control Module X4 Connector Terminal Identific ation

Pin

Wire

Circuit No.

Function
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1 - - Not Used
2 GY 596 5-Volt Reference
3 L-GN/WH 5729 Auxiliary Mode Motor Supply Voltage
Auxiliary Temperature Motor Supply
4 BN 6555 Voltage
5 GY/BK 1798 Low Reference
6 GY/BK 1798 Low Reference
7-9 - - Not Used
Auxiliary Blower Motor Speed
10 D-GN 2211 Control
11 oG 2215 Auxiliary Mode Door Control
Auxiliary Air Temperature Door
12 GY 2614 Control
13-16 - - Not Used

Mode Actuator

Fig. 34: Mode Actuator Connector End View
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Courtesy of GENERAL MOTORS CORP.

Mode Actuator Connector Parts Information

Connector Part Information

e OEM: 1355082-1

e Service: See Catalog

o Description: 6-Way F (BK)
Terminal Part Information

o Terminal/Tray: See Terminal Repair Kit
e Core/Insulation Crimp: See Terminal Repair Kit
o Release Tool/Test Probe: See Terminal Repair Kit

Mode Actuator Connector Terminal Identification

Pin Wire Circuit No. Function
1 0.35 YE 1791 Low Reference
2 0.35 PU 2275 Mode Door Position Signal
3 0.35 GY 598 5-Volt Reference
4 - - Not Used
5 0.35 TN/BK 119 Mode Door Control
6 0.35TN 2273 Mode Door Control

DIAGNOSTIC INFORMATION AND PROCEDURES

DIAGNOSTIC CODE INDEX

DIAGNOSTIC CODE INDEX

DTC Description
DTC B0228 Recirculation Actuator Circuit Malfunction(s)
DTC B0233 Air Flow Control Circui
DTC B0408 Temperature Control 1 Feedback Circuit Short touBag
Battery Or Open
DTC B3779 Air Flow Control 9 Feedback Circuit Malfunctiorys)
DTC B3933 Evaporator Air Temperature Sensor Short to GroBadkery
Or Opefp
DTC P0532 or P0533 | Air Conditioning A/C Refrigerant Pressure Sensaci Low
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Or HighVoltage

DTC P0645

t

A/C Clutch Relay Control Circy

SCAN TOOL OUTPUT CONTROLS

HVAC Control Module Scan Tool Output Controls

Scan Tool
Output Control

Additional Menu
Selections

Description

When you select A/C request, this command allpws

you to turn the A/C Relay On and Off. When thg

A/C Request Output Control A/C Relay is commanded On, the A/C compressor
clutch should be engaged.
When you select Outside, the HVAC control
module commands the recirculation actuator toy
Air Inlet Door Output Control the outside air position. When you select Reche
Position HVAC control module commands the recirculatipn

actuator toward the recirculation position. This is
shown through a command of On and Off.

Blower Motor

Output Control

When you select ON, the HVAC control module
commands the blower motor relay ON and a

command to increase or decrease air. When you
select OFF, the HVAC control module commangls
the blower motor relay OFF.

Auxiliary Blower
Motor

Output Control

When you select ON, the HVAC control module
commands the blower motor relay ON and an

increase or decrease of air. When you select OF
the HVAC control module commands the blowe}
motor relay OFF.

Left Temp Door

Output Control

When you select Cold, the HVAC control modulge

commands the front air temperature actuator to|the

full cold position. When you select Hot, the HVAC

Position control module commands the actuator to the fyll
hot position.
When you select Cold, the HVAC control modulge
Auxiliary Air commands t_h_e rear air temperature actuator to
Temp Door Output Control  |full cold position. When you select Hot, the HVAC

control module commands the rear air temperafure
actuator to the full hot position.

When you select A/C, the HVAC control modulg

the
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Mode Door
Position

Output Controls

commands the mode actuator to the panel positlion.

When you select Defrost, the HVAC control
module commands the actuator to the defrost
position.

Auxiliary Mode
Door Position

Output Controls

When you select A/C, the HVAC control module

commands the mode actuator to the panel posifion.

When you select Defrost, the HVAC control
module commands the actuator to the defrost
position.

Passenger Temp
Door Position

Output Controls

When you select Cold, the HVAC control modul
commands the passenger air temperature actug
the full cold position. When you select Hot, the
HVAC control module commands the actuator t
the full hot position.

c
tor to

O

Rear Defog
Request

Output Controls

The BCM must receive a Rear Defog request fr
the HVAC control module in order to enable the
output control. The BCM de-energizes the Real
Defog Relay located in the I/P BEC when you

select OFF. The relay remains de-energized unii

you select ON.

O

m

Recalibrate All
Motors

Output Control

When you select On, all air temp and mode
actuators have the capability to perform a

recalibration.

ECM Scan Tool Output Controls

Scan Tool
Output Control

Additional Menu
Selections

Description

A/C Request

Output Controls

The engine must be running and the ECM must
receive an A/C request from the HVAC control

module in order to enable the output control. The

ECM de-energizes the A/C compressor clutch re
when you select OFF. The relay remains de-
energized until you select ON.

play

SCAN TOOL DATA LIST

HVAC Control Module Scan Tool Data List

Scan Tool Parameter

Data List

Typical Data

Units Displayed Value
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Operating Conditions: Engine idling, A/C ON, ambiert air temperature between 22

27°C (70-80°F)

A/C LED System Data Off/On Varies
A/C Permission| Normal/Out of
A/C Head Pressure Data Range Normal
A/C Permission AC FI’DeartrQ 'SSION| \withheld/Granted Varies
A/C Permission :
A/C Request Data No/Yes Varies
A/C Switch Inputs Data Inactive/Active Varies
: : A/C Permission| Normal/Out of
Ambient Air Temperature Data Range Normal
Air Inlet Door Actual Door Positions Counts Varies
Air Inlet Door Commanded Door Positions| 0-255 Counts Varies
Auxiliary Blower Motor PWM |  System Data % Varies
Auxiliary LED System Data Off/On Varies
Auxiliary Mode Door Door Positions| 0-255 Counts Varies
Commanded
Auxiliary Mode Switch Position Inputs Panel/Bilevel/Floor Varies
Auxiliary Switch Inputs Inactive/Active Varies
Auxiliary Temp Door Motor " ] :
Command Door Positions 0-255 Counts Varies
. Normal/Out of
Battery Voltage A/C Permission Range Normal
Blower Speed A/C Permission Normal/Off Varies
Blower Motor Speed Command System Data % Varies
Engine Coolant Temp A/C Permission Norrgal/Out of Normal
ange
Engine Running A/C Permission Yes/No Varies
Temperature Door Motor Door Positions 0-255 count Varies
Commanded
Temperature Door Position Door Positions 0-255 count Varies
Auto/Panel/Bi-
Mode Switch Position Inputs Level/Floor/Defrost- Varies
Floor
Mode Door Actual Door Positions Counts Varies
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Mode Door Motor Commanded Door Positions 0-255 Count Varies
Outside Air Temp Filtered Sensors °C Varies
Outside Air LED System Data Off/On Varies
Outside Air Temp RAW Sensors °C Varies
Outside Air Mode Switch Inputs Inactive/Active Varies
Rear Defrost LED System Data Off/On Off

Rear Defrost Switch Inputs Inactive/Active Inactive
Rear Defrost State System Data Off/On Off

Recirculation LED System Data Off/On Varies
Recirculation Switch Inputs Inactive/Active Inactive

Rear HVAC Control Module/RSA Scan Tool Data List

Typical Data
Scan Tool Parameter Data List Units Displayed Value

Operating Conditions: Engine idling, A/C ON, ambiert air temperature between 22
27°C (70-80°F)

Battery Voltage Signal Data Display Volts Varies
Display Dimming Signal Data Display Volts Varies
Left Rear Heated Seat Switch| Data Display Active Varies
Rear HVAC Fan Down Switch| Data Display | Inactive/Active Varies
Rear HVAC Fan Up Switch Data Display | Inactive/Active Varies
Rear HVAC Mode Switch Data Display | Inactive/Active Varies
Rear Temperature Down Switch Data Display | Inactive/Active Varies
Rear Temperature Up Switch | Data Display | Inactive/Active Varies
Right Rear Heated Seat Switch Data Display | Inactive/Active Varies
Source Button Data Display | Inactive/Active Varies

Engine Control Module (ECM) Scan Tool Data List

Typical Data
Scan Tool Parameter Data List Units Displayed Value

Operating Conditions: Engine idling, A/C ON, ambiert air temperature between 22
27°C (70-80°F)

None, A/C
Pressure, Engine
Speed, Battery

Volts, Stall
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A/C Disengage 1 History

Data Display

Prevention, RPM
Unstable, WOT,
Launch
Performance,
Coolant Hot

None

A/C Disengage 2 History

Data Display

None, A/C
Pressure, Enging
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C Disengage 3 History

Data Display

None, A/C
Pressure, Enging
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C Disengage 4 History

Data Display

None, A/C
Pressure, Enging
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C Disengage 5 History

Data Display

None, A/C

Pressure, Enging

Speed, Battery
Volts, Stall
Prevention, RPM
Unstable, WOT,
Launch

None
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Performance,
Coolant Hot

A/C Disengage 6 History

Data Display

None, A/C
Pressure, Engine
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C Disengage 7 History

Data Display

None, A/C
Pressure, Engine
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C Disengage 8 History

Data Display

None, A/C
Pressure, Engine
Speed, Battery

Volts, Stall
Prevention, RPM
Unstable, WOT,

Launch
Performance,
Coolant Hot

None

A/C High Side Pressure Sensc

)’

Data Display

kPa

Varies

A/C High Side Pressure Sensc

)’

Data Display

Volts

Varies

A/C off for WOT

Data Display

No/Yes

No

AJ/C Pressure Disable

Data Display

No/Yes

No

A/C Request Signal

Data Display

No/Yes

Varies

A/C Relay Command

Data Display

off/on

Varies

ECT Sensor

Data Display

°CI°F

°F

Engine Run Time

Data Display

seconds

Varies

Ignition 1 Signal

Data Display

Volts

Varies
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Inside Air Temp | Data Display | °CI’F_ | °F

SCAN TOOL DATA DEFINITIONS

Use the Scan Tool Data Display Values and Defingtilmformation in order to assist in
diagnosing control module problems. Compare thecleshactual scan tool data with the typical
data display value table information. Use the d#tamation in order to aid in understanding
nature of the problem when the vehicle does notmaith the typical data display values.

The scan tool data values were taken from a knaed gehicle under the following conditions:

e The ignition switch is in the ON position.

e The engine is running at idle.

e The vehicle is in PARK.

e The doors are closed.

e The windows are closed.

e The A/IC is ON, in UPPER mode.

e The ambient air temperatures are at 22-27°C (76380°

The HVAC Scan Tool Data Definitions contains a bdescription of all HVAC related
parameters available on the scan tool. A givenmeier may appear in any one of the data lists.
In some cases, the parameter may appear moreribaronin more than one data list in order to
group certain related parameters together.

BCM - Battery 1
The scan tool displays the level of battery voltagthe BCM.
BCM - Switch Inputs-A/C Request

The scan tool displays On or Off. The BCM usesAift& switch input in order to determine
if A/C compressor operation is being requestechbyHVAC control module.

ECM - A/C Disengage

The scan tool displays the None, A/C Pressure,fierfgpeed, Batt Voltage, Anti Stall,
RPM Unstable, WOT, Launch Perf., Coolant Hot disaidlthe a/c compressor.

ECM - A/C High Side Pressure Sensor
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The scan tool display-2930 kPa (-425 psi). This parameter represents the high
pressure sensor voltage signal converted to peessur

ECM - A/C High Side Pressure Switch

The scan tool displays the High Pressure/Normalsta the high side pressure switch.
ECM - A/C Off for WOT

The scan tool displays the high throttle disabléhefa/c compressor.
ECM - A/C Off Due to Pressure

The scan tool displays the status of the a/c hagh@essure sensor. The scan tool displays
Active/lnactive.

ECM - A/C Auto Recirc
The scan tool displays the status of the recir@mactuator.
ECM - A/C Relay Command

The scan tool displays On or Off. On is displaydemthe ECM has energized the A/C
clutch relay.

ECM - A/C Refrigerant Pressure

The scan tool displays 0-2930 kPa (0-425 psi). parameter represents the A/C
refrigerant pressure sensor voltage signal conveot@ressure.

ECM - A/C Refrigerant Pressure
The scan tool displays 0 to 5 volts. The outpuhefA/C refrigerant pressure sensor.
ECM - A/C Request

The scan tool displays Yes or No. Yes is displayadn the BCM is requesting A/C system
operation.

ECM - ECT

The scan tool displays a range of 40-151°C (40804rhe ECM applies 5 volts to the
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ECT sensor circuit. The sensor is a thermistor wblanges internal resistance as

engine temperature changes. When the sensor ismi@hal resistance is high, the ECM
senses a high signal voltage and interprets thag®bs a cold engine. As the sensor we
internal resistance decreases, the voltage sigeatdses and the ECM interprets the lower
voltage as a warm engine.

ECM - Ignition 1 Signal
The scan tool shows available voltage at the ECM.

DTC B0228

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 B0228 04

Recirculation Actuator Open Circuit
DTC B0228 05

Recirculation Actuator Stall Short to Battery
DTC B0228 06

Recirculation Actuator Stall Short to Ground
DTC B0228 08

Recirculation Actuator Stalled Signal Invalid
DTC B0228 61

Recirculation Actuator Out of Range

Diagnostic Fault Information
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DTC B022¢
Short to

Circuit Short to Ground|High Resistancg Open Voltage
Recirculation Door
Control Circuit A 1 1 1 1
Recirculation Door
Control Circuit B 1 1 1 1

B0228 04

5-Volt Reference B0228 06 B0228 06 B0228 06 B0228 05
Rec_ir_culati_on Door ] 1 1 1
Position Signal
Recirculation Actuator
Low Reference 1 1 )
B+ Circuit of the HVAC 1 1 1 )
Control Module
Ground Circuit of the ] 1 1 )
HVAC Control Module
1. Recirculation Actuator Inoperative

Circuit/System Description

The recirculation actuator is a 5-wire bi-direcaibelectric motor that incorporate a feedback
potentiometer. Low reference, 5-volt referencejtmssignal and 2 control circuits enable the
actuators to operate. The control circuits useeed0 or 12-0lt value to coordinate the actua
movement. When the actuator is at rest, both cbatrcuits have a value of 0 volts. In order to
move the actuator, the HVAC control module groumats of the control circuits while providing
the other with 12 volts. The HVAC control moduleeeses the polarity of the control circuits to
move the actuator in the opposite direction. Whereictuator shaft rotates, the potentiometer's
adjustable contact changes the door position siggtaleen 0-5 volts.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Description and Operatior
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¢ Air Delivery Description and Operation
e Air Temperature 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

¢ Scan Tool Output Controls
e Scan Tool Data List

Circuit/System Testing

1.
2.

Ignition OFF, disconnect the recirc actuator Basrconnector at the recirculation actuator.

Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 1 and
ground.

o If greater than the specified range, test the kef@rence circuit for an open/high
resistance. If the circuit tests normal, replaeeHWAC control module.

Ignition ON, test for 4.8-5.2 volts between thedl reference circuit terminal 3 and
ground.

o If less than the specified range, test the 5-féirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreplace the HVAC control module.

o If greater than the specified range, test the 5rabdérence circuit for a short to
voltage. If the circuit tests normal, replace théA€ control module.

Verify the appropriate scan tool parameter isilean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

Install a 3A fused jumper wire between the sigmauit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

Connect a test lamp between control circuit Mteal 5 and control circuit B terminal 6.
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7. Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

8. If all circuits test normal, replace the reciatidn actuator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming

¢ Recirculation Actuator Replacement

DTC B0233

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 B0233

Air Flow Control Circuit

Diagnostic Fault Information

DTC B0233
Short to Short to

Circuit Ground High Resistanc¢ Open Voltage
Mode Door Control
Circuit A 1 1 1 1
Mode Door Control
Circuit B 1 1 1 1
5-Volt Reference B0233 00 B0233 00 B0233 00 | B0233 00
IMode Door Position
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Signal - 1 1 1
Mode Door Actuator Low

- 1 1 -
Reference

B+ Circuit of the HVAC
Control Module

Ground Circuit of the
HVAC Control Module

1. Mode Door Actuator Inoperative

- 1 1 -

Circuit Description

The mode actuator is an electronic device thatrpa@tes a stepper motor and feedback
potentiometer. The HVAC control module controlsth@de door position by sending a control
signal to the actuator. The signal value is depaing@on the desired mode selected by the
vehicle occupants. As the actuator moves, the poteeter produces the actual door position
signal that is sent to the HVAC control module. FhéAC control module continues to
command the actuator to move until the desiredaahabl values are equal. The door directs
airflow through the outlets as selected by thealekioccupants.

The HVAC control module commands the actuator thinatis full range. The HVAC control
module stores the learned minimum and maximumipasralues. The travel range value is
calculated by subtracting the minimum and maximasitipn values. Then the HVAC control
module compares the travel range, minimum and mawiralues to calibrated value ranges. If
the travel range value is less than or equal torls@mum calibrated limit and greater than or
equal to the minimum calibrated limit, then thalwaition is considered successful. The HVAC
control module continuously compares the actualadot position to the calibrated minimum :
maximum position values.

Conditions for Running the DTC

e The ignition is ON.
e Ignition voltage is between 9-16 volts.

Conditions for Setting the DTC

o Mode actuator position signal is less than 3 counts
o Mode actuator position signal is more than 250 tun
o The mode actuators total travel range is lessahgneater than the calibrated limits.

Action Taken When the DTC Sets
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e The DTC is stored in DTC information.

e The HVAC control module will continue to make udevbatever travel range is still
available.

Conditions for Clearing the DTC

o If the HVAC control no longer detects a failuregithe DTC will become history.
e The history DTC will clear after 50 ignition cyclesthout a failure.
e The DTC can be cleared with a scan tool.

Circuit/System Testing

1. Ignition OFF, disconnect the Mode actuator hargesnector at the Mode actuator.

2. Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 1 and
ground.
o If greater than the specified range, test the lel@rence circuit for an open/high
resistance. If the circuit tests normal, replaeeHWAC control module.
3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 3 and
ground.
o If less than the specified range, test the 5-wféirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreplace the HVAC control module.

o If greater than the specified range, test the 5rebdérence circuit for a short to
voltage. If the circuit tests normal, replace théA€ control module.

4. Verify the appropriate scan tool parameter isean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

5. Install a 3A fused jumper wire between the sigmaluit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Connect a test lamp between control circuit mteal 5 and control circuit B terminal 6.

7. Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.
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8. If all circuits test normal, replace the Modeuator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming

e Mode Actuator Replacement

DTC B0408

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 B0408 02

Temperature Control 1 Feedback Circuit Short touado
DTC B0408 05

Temperature Control 1 Feedback Circuit Short taeBgator Open
DTC B0408 61

Temperature Control 1 Feedback Circuit Actuatockstpen
DTC B0423 02

Temperature Control 2 Feedback Circuit Short touado
DTC B0423 05

Temperature Control 2 Feedback Circuit Short taeBgator Open

DTC B0423 61
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Temperature Control 2 Circuit Actuator St

Diagnostic Fault Information

DTC B0408

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

Driver Air Temperature
Door Control A Circuit BO408 61 B0408 61 - ;

Driver Air Temperature
Door Control B Circuit

B0408 61 B0408 61 - -

Driver Air Temperature |  B0408 61 B0408 05 ggigg (6)% )
Door Position Signal B0408 02 B0408 05
Driver Air Temperature | 50,40 o1 |B0408 02 B040| B0408 02 ]
5-Volt Reference Circuit 04 B0408 04

Driver Air Temperature
Low Reference Circuit

Circuit/System Description

The HVAC control module controls the HVAC door attr to regulate the airflow through the
HVAC system. The actuator consists of an electotomand a potentiometer. The module
supplies a low reference and 5-volt reference sounttage to the potentiometer. The HVAC
control module monitors the voltage drop acrosgptitentiometer on the door position signal
circuit. When the actuator shaft rotates, the galtan the door position signal circuit changes.
The control circuit uses either a 0, 2.5 or 5-gajhal to command the actuator movement. When
the actuator is at rest, the control circuit vau2.5 volts. A 0 or 5-volt control signal commands
the actuator movement in opposite directions.

DTC B0408 is for the drivers air temperature acuat
Conditions for Running the DTC

e The ignition is ON.
e Ignition voltage is between 9-16 volts.
e The HVAC module is ON.

Conditions for Setting the DTC

The actual door position differs from the commandedr position by more than 4 counts or the
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HVAC control module detects the door position sigmauit is less than 7 counts or greater t
250 counts.

Action Taken When the DTC Sets

The control circuit is deactivated for the apprateiactuator.

Conditions for Clearing the DTC

e The DTC becomes history when the HVAC control medd longer detects the condition
that set the DTC.

e The history DTC will clear after 50 fault-free igjon cycles.
e The DTC can be cleared with a scan tool.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing

1. Ignition OFF, disconnect the recirc actuator Basrconnector at the actuator.

2. Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 1 and
ground.
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o If greater than the specified range, test the lef@rence circuit for an open/high
resistance. If the circuit tests normal, replaeeHWAC control module.

3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 3 and
ground.

o If less than the specified range, test the 5-waféirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreplace the HVAC control module.

o If greater than the specified range, test the 5radérence circuit for a short to
voltage. If the circuit tests normal, replace théA€ control module.

4. Verify the appropriate scan tool parameter isiean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

5. Install a 3 A fused jumper wire between the digimauit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Connect a test lamp between control circuit mteal 5 and control circuit B terminal 6.

7. Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

8. If all circuits test normal, replace the actuator

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming
o Air Temperature Actuator Replacement- Right Side

DTC B3779

Diagnostic Instructions

o Perform theDiagnostic System Check Vehicle prior to using this diagnostic procedure.
o 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 B3779 05

Air Flow Control 9 Feedback Circuit Short to Bayter Open
DTC B3779 06

Air Flow Control 9 Feedback Circuit Short to GroumdOpen
DTC B3779 08

Air Flow Control 9 Feedback Circuit Signal Invalid

Diagnostic Fault Information

DTC B3779
Short to Open/High Short to Signal

Circuit Ground Resistance | Voltage | Performance
Mode Door Control A 1 1 1 ]
Circuit
Mode Door Control B 1 1 1 ]
Circuit
Mode Door Position B3779 06
Signal B3779 05 B3779 05 B3779 06 B3779 08
Mode Door 5-Volt B3779 06
Reference Circuit B3779 05 B3779 05 B3779 06 B3779 08
Mode Door Low ] 1 1 )
Reference Circuit
1. Mode Door Actuator Inoperative

Circuit/System Description

The HVAC control module controls the HVAC door attrs to regulate the airflow through
HVAC system. Each actuator consists of an eleatator and a potentiometer. The module
supplies a low reference and 5-volt reference sounttage to the potentiometer. The HVAC
control module monitors the voltage drop acrosgptitentiometer on the door position signal
circuit. When the actuator shaft rotates, the galtan the door position signal circuit changes.
The HVAC control module sunolies the actuator metah a 12-volt control circuit and a
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ground control circuit. The HVAC module controlg tthirection of the actuator door
changing the polarity of the control circuits.

Conditions for Running the DTC

e The ignition is ON.
e Ignition voltage is between 9-16 volts.
e The HVAC module is ON.

Conditions for Setting the DTC

The actual mode door position differs from the camded door position.
Action Taken When the DTC Sets

Driver A and Driver B circuits are deactivated fbe mode door actuator.

Conditions for Clearing the DTC

e The DTC becomes history when the HVAC control medd longer detects the condition
that set the DTC.

e The history DTC will clear after 50 fault-free igjon cycles.
e The DTC can be cleared with a scan tool.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC 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 Referenc
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¢ Scan Tool Output Controls
e Scan Tool Data List

Circuit/System Verification

Ignition ON, adjust the mode actuator to panelemt\position and then to the defrost position,
wait for air flow to change to the selected airtdiitie air flow should noticeably change duc
delivery position.

Circuit/System Testing

1.
2.

Ignition OFF, disconnect the recirc actuator Basrconnector at the recirculation actuator.

Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 1 and
ground.

o If greater than the specified range, test the lef@rence circuit for an open/high
resistance. If the circuit tests normal, replaeeHWAC control module.

Ignition ON, test for 4.8-5.2 volts between thedl reference circuit terminal 3 and
ground.

o If less than the specified range, test the 5-féirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreplace the HVAC control module.

o If greater than the specified range, test the 5rabérence circuit for a short to
voltage. If the circuit tests normal, replace théA€ control module.

Verify the appropriate scan tool parameter isilean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

Install a 3A fused jumper wire between the sigmauit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

Connect a test lamp between control circuit teal 5 and control circuit B terminal 6.

Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

If all circuits test normal, replace the Modeuadbr.
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Repair Procedure:

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor HYAC control module replacement, setup and
programming

e Mode Actuator Replacement

DTC B3933

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 B3933 03

Evaporator Air Temperature Voltage High or aboveshold Sensor
DTC B3933 07

Evaporator Air Temperature Voltage Low or belowesiold Sensor

Diagnostic Fault Information

DTC B3933
Short to Open/High Short to Signal
Circuit Ground Resistance Voltage | Performance
Evaporator Sensor B3933 07 ) B3933 03 )

Signal
Evaporator Low
Reference Signal

Circuit Description

The HVAC control module monitors the evaporatorgenature via the evaporator temperature
sensor. When the air is cold, the sensor resistamtsignal voltage are high. When the air is
warm, the sensor resistance and signal voltageare
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Conditions for Running the DTC

The ignition is turned ON.

Conditions for Setting the DTC

The HVAC control module detects the evaporator atpire sensor signal circuit is less than
0.443 volt or greater than 4.55 volts.

Action Taken When the DTC Sets

The air conditioning (A/C) compressor will be dikab

Conditions for Clearing the DTC

e The DTC will become history if the HVAC control mad no longer detects a failure.
e The history DTC will clear after 50 fault-free igjon cycles.
e The DTC can be cleared with a scan tool.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Description and Operation

e Air Temperature Description and Operation
e Air Delivery 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 Referenc
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e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing
Ignition OFF, disconnect the Evaporator TempeeaBensor harness connector at the

Evaporator Temp Sensor.
2. Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 2 and

ground.
o If greater than the specified range, test the lel@rence circuit for an open/high
resistance. If the circuit tests normal, replaeeHWAC control module.
3. Ignition ON, verify Evaporator Temp Sensor Voltiggarameter is greater than 4.55 volts.
o If less than the specified range, test the signaliit terminal 1 for a short to ground.
If the circuit tests normal, replace the HVAC cohimodule.
4. Install a 3-amp fused jumper wire between theagdigircuit terminal 1 and the low
reference circuit terminal 2. Verify the scan tBekaporator Air Temp Sensor voltage

parameter is less than 0.433 volt.
o If greater than the specified range, test the bignzuit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

5. If all circuits test normal, replace the Evapordiemp Sensor.

1.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Evaporator Temperature Sensor Replacement
e Control Module Referencesfor HYAC control module replacement, setup and

programming

DTC P0532 OR P0533

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
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DTC P053:
Air Conditioning A/C Refrigerant Pressure Sensacdi Low Voltage
DTC P0533

Air Conditioning A/C Refrigerant Pressure Sensacdi High Voltage

Diagnostic Fault Information

DTC P0532 or PO533

Open/High
Circuit Short to Ground Resistance Short to Voltage
5-Volt Reference Circuit P0532 P0532 P0533
A(C Refr_lger_ant Pressure Sensqr P0532 P0533 P0532
Signal Circuit
Low Reference Circuit - P0532 P0533

Circuit/System Description

The engine control module (ECM) monitors the higle sefrigerant pressure through the A/C
refrigerant pressure sensor. The ECM supplies@tSeference and a low reference to the
sensor. Changes in the A/C refrigerant pressurgedéie A/C refrigerant pressure sensor sigr
the ECM to vary. When the pressure is low, theatigaltage is low. When the pressure is high,
the ECM commands the cooling fans on. When presstioe high or too low, the ECM will not
allow the A/C compressor clutch to engage.

Conditions for Running the DTC

e The Engine is running.
o The Battery voltage is between 11-18 volts.

Conditions for Setting the DTC

e The ECM detects that the A/C pressure is lessthasi (0.01 volt).
e The ECM detects that the A/C pressure is more 4Bampsi (4.90 volts).

Action Taken When the DTC Sets

e The ECM will not illuminate the malfunction indicatlamp (MIL).
e The ECM stores the failure records.
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e The A/C compressor clutch is disabled.

Conditions for Clearing the DTC

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

e The DTC or DTCs can be cleared by using the saan to
e The DTC will become history if the ECM no longetelgs a failure.

Diagnostic Aids
A malfunction within the refrigerant system caudmgh pressure can cause this DTC to set.
Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Output Controls
e Scan Tool Data List

Circuit/System Testing

1. Ignition OFF, disconnect the A/C Refrigerant Bues harness connector at the A/C
Refrigerant Pressure Sensor.

2. Test for less than 1.0 ohm of resistance betweelow reference circuit terminal 1 and
ground.
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o If greater than the specified range, test the lef@rence circuit for an open/high
resistance. If the circuit tests normal, replaceERM.

3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 2 and
ground.

o If less than the specified range, test the 5-waféirence circuit for a short to ground or
an open/high resistance. If the circuit tests ngrreplace the ECM.

o If greater than the specified range, test the 5radérence circuit for a short to
voltage. If the circuit tests normal, replace ti&MVE

4. Verify the scan tool A/C High Side Pressure Sepapsameter is less than 0.1 volt (1 psi).

o If greater than the specified range, test the bignzuit terminal 3 for a short to
voltage. If the circuit tests normal, replace ti@&ME

5. Install a 3-amp fused jumper wire between theadigircuit terminal 3 and the 5-volt
reference circuit terminal 2. Verify the scan t84C Refrigerant High Side Pressure Sel
is greater than 4.90 volts (425 psi).

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 ECM.

6. If all circuits test normal, replace the A/C Rgdrant Pressure Sensor.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Air Conditioning (A/C) Refrigerant Pressure SensorReplacement
o Control Module Referencesfor the ECM replacement, setup and programming

DTC P0645

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 P0645
Air Conditioning (A/C) Clutch Relay Control Circuit
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Diagnostic Fault Information

DTC P0645
Short to Open/High Short to Signal

Circuit Ground Resistance Voltage | Performance
A/C Compressor Clutch
Relay Coﬂtrol P0645 P0645 P0645 -
A/C Relay Coil Side 1 1 ] ]
Supply Voltage Circuit
A/C Relay Coil Side ] 1 ) )
Ground Circuit
Ignition 1 Circuit 1 1 - -
B+ Circuit 1 1 - -
1. A/IC Compressor Inoperative

Circuit Description

Ignition voltage is supplied directly to the A/Crapressor clutch relay. The engine control
module (ECM) controls the relay by grounding th€ Alutch relay control circuit via an inter
solid state device called a driver. The primarycfion of the driver is to supply the ground for
the component being controlled. The driver hasili isme which is monitored by the ECM.
When the ECM is commanding a component ON, thegelbf the control circuit should be n
0 volt. When the ECM is commanding the controluirto a component OFF, the voltage
potential of the circuit should be near batteryagé. If the fault detection circuit senses a
voltage other than what is expected, this DTC satl

The ECM will monitor the control circuit for thelfowing:

¢ A short to ground

¢ A short to voltage

e An open circuit

o An open relay coil

o An internally shorted or excessively low resistarelay coil

When the ECM detects any of the above malfunctibisDTC is set and the affected driver is
disabled.

Conditions for Running the DTC

e The ignition voltage is between 11-18 volts.
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e The engine speed is less than 600 RPM.
e The ECM driver transitions from ON to OFF or fror&aP®to ON.

Conditions for Setting the DTCs

The ECM detects an open on the control circuihefA/C compressor clutch relay when
commanded off with the engine in crank or run statu

Action Taken When the DTC Sets

The ECM will store conditions which were presenewlthe DTC set as Failure Records data
only. This information will not be stored as Fre€zame data.

Conditions for Clearing the DTC

o A History DTC clears after 40 consecutive warm-uples have occurred without a
malfunction.

e The DTC can be cleared by using a scan tool.
Reference Information

Schematic Reference

HVAC Connector End Views

Connector End View Reference

HVAC Schematics

Description and Operation

e Air Delivery Description and Operation
e Air Temperature 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 Referenc
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e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing
The A/C Compressor Clutch Relay is located in thedshood BEC.

1. Ignition OFF, disconnect the A/C Compressor GlirRelay.

2. Ignition ON, verify that a test lamp does not ilinate between the A/C Compressor Cl
Relay control circuit terminal 87 and ground.

o If the test lamp illuminates, test the control aitdor a short to voltage.

3. Verify that a test lamp illuminates between tp@tion circuit, relay coil feed circuit,
terminal 85 and ground.

o If the test lamp does not illuminate, test thetigni circuit for a short to ground or a
open/high resistance. If the circuit tests normal @e ignition circuit fuse is open, t
or replace the a/c compressor clutch relay.

4. Verify that a test lamp illuminates between thiay B+ circuit, terminal 30 and ground.

o If the test lamp does not illuminate, test the B€uwt for a short to ground or a
open/high resistance. If the circuit tests normal B+ circuit fuse is open, test or
replace the a/c compressor clutch relay.

5. Disconnect the harness connector at the A/C Gesspr Clutch Coil.

6. Test for less than 1 ohm of resistance betweeAMG Compressor Clutch Coil ground
circuit terminal 86 and ground.

o If greater than 1 ohm, test the ground circuitaropen/high resistance.
7. Connect the harness connector at the A/C Conaur€sstch Coil.

8. Connect a 3-amp fused jumper wire between theigtit terminal 30 and control circuit
terminal 87 of the A/C Compressor Clutch Relay.ilyeghe A/C Compressor Clutch Relay
IS activated.

o If the A/IC Compressor Clutch Relay does not aativast the control circuit for an
open/high resistance. If the circuit tests nornegst or replace the A/C Compressor
Clutch Relay.

9. Connect a test lamp between the coil side oAtlieCompressor Clutch Relay ignition
circuit terminal 85 and the control circuit termigé.

10. Command the A/C Relay output function ON and @itk a scan tool. The test lamp
should turn ON and OFF when changing between thenamded states.
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o If the test lamp is always ON, test the controtwitr for a short to ground. If the
circuit tests normal, replace the ECM.

o If the test lamp is always OFF, test the contratigt for a short to voltage or an
open/high resistance. If the circuit tests normegl)ace the ECM.

11. If all circuits test normal, test or replace &I€ Compressor Clutch Relay.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor ECM replacement, setup and programming

o Relay Replacement (Attached to Wire Harness)r Relay Replacement (Within an
Electrical Center)

SYMPTOMS - HVAC SYSTEMS - MANUAL

IMPORTANT: Review the system operation in order to familiarize yourself with
the system functions. Refer to the following procedures:

e Air Delivery Description and Operation
e Air Temperature Description and Operation

Visual/Physical Inspection

e Inspect for aftermarket devices which could afteetoperation of the HVAC System.
Refer toChecking Aftermarket Accessories

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

o Verify the A/C compressor clutch turns freely asaot seized.

e The A/C compressor will not operate in cold outadetemperatures. Refer £or
Temperature Description and Operation

o The following could cause window fogging:
o Wet carpet or mats
o High humidity
o Interior water leak
o Blocked A/C evaporator drain tube
o Maximum passenger capacity
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o Blocked body pressure relief valves

e Inspect the air distribution system for causesdticed air flow:
o Obstructed or dirty passenger compartment air fiik@quipped
o Blocked or damaged air inlet or outlet vents

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 tHeviang list in order to diagnose the
symptom:

o Blower Motor Malfunction

o Auxiliary Blower Motor Malfunction

¢ Air Conditioning Compressor Malfunction
e Too Hot in Vehicle

e Too Cold in Vehicle

e Too Hot in Vehicle- Auxiliary

e Too Cold in Vehicle- Auxiliary

o Air Delivery Improper

o Air Delivery Improper - Auxiliary

Air Recirculation Malfunction

Noise Diagnosis HVYAC Module

Noise Diagnosis Air Conditioning (A/C) System
Noise Diagnosis Blower Motor

Odor Diagnosis

AIR CONDITIONING COMPRESSOR 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.
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Circuit/System Descriptior

When the A/C switch is pressed, the HVAC controtme grounds the A/C request signal
circuit. This input will request the ECM to grouttek A/C compressor clutch relay control
circuit, which will switch the A/C CMPRSR CLUTCHIeg. With the relay contacts closed,
battery voltage is supplied to the A/C compressach assembly.

Diagnostic Aids
The following conditions must be met in order foe ECM to turn on the compressor clutch:

o Battery voltage is between 9-18 volts.

Engine coolant temperature (ECT) is less than 1Z3%53°F).
Engine speed is less than 4760 RPM.

Engine speed is more than 600 RPM.

A/C high side pressure is between 2929-269 kPa-8925si).
e Throttle position is less than 100 percent.

o Evaporator temperature is greater than 0°C (32°F)

o ECM does not detect excessive torque load

o ECM does not detect insufficient idle quality.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connedions
e Wiring Repairs

Scan Tool Reference

e Scan Tool Output Controls
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e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing

1.

2.

10.

11.

12.

Ignition OFF, disconnect the harness connectorte{®yinal 8 ground circuit terminal at 1
HVAC control module.

Test for less than 1.0 ohm of resistance betweeground circuit terminal 2 and ground.
o If greater than the specified range, test the grairtuit for an open/high resistance.

Remove the A/C compressor clutch relay.

Verify that a test lamp illuminates between thayedoil B+ circuit terminal 85 and grour

o If the test lamp does not illuminate, test the B¢t for a short to ground or an
open/high resistance.

Verify that a test lamp illuminates between thlay switch B+ circuit terminal 30 and
ground.

o If the test lamp does not illuminate, test theyalaitch B+ circuit for an open/high
resistance. If the A/C clutch fuse is open, testréday switch control circuit for a
short to ground. If all circuits test normal, testreplace the A/C compressor clutch.

Disconnect the harness connector at the A/C aesspr clutch terminal 1.

Ignition OFF test for less than 1.0 ohm of rasise between the A/C compressor ground
circuit terminal 2 and ground.

o If greater than the specified range, test the graintuit for an open/high resistance.
Connect the harness connector at the A/C conaprelsgch.

Connect a 10-amp fused jumper wire between thg savitch B+ circuit terminal 30 and
the relay switch control circuit terminal 87. Vgrthe A/C compressor clutch engages.

o If the A/IC compressor clutch does not activatd,ttescontrol circuit for an open/hir
resistance. If the circuit tests normal, test pitaee the A/C compressor.

Connect a test lamp between the relay contralititerminal 86 and the relay coil B+
circuit terminal 85.

Using a scan tool, command the A/C relay oufiidtand OFF. The test lamp should turn
ON and OFF when changing between the commandes.stat

o If the test lamp remains ON all the time, testd@hort to ground on the control
circuit connector X1 terminal 53. If the circuiste normal, replace the ECM.

o If the test lamp remains OFF all the time, testaf@hort to voltage or an open/high
resistance on the control circuit. If the circeists normal, replace the ECM.

If all circuits test normal, test or replace 8€ compressor.
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Repair Procedure:

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Compressor Clutch Assembly Replacement
e Compressor Replacement

e Control Module Referencesfor HVAC control module and ECM replacement, sedod
programming

BLOWER MOTOR 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

Blower Motor Malfunction

Short to Open/High Short to Signal
Circuit Ground Resistance | Voltage | Performance
Blower Motor Speed
Control Circuit at the
Blower Motor Control
Processor
Battery Positive Voltage
Circuit at the Blower - 1 - -
Motor Control Processar
Ground Circuit of the
Blower Motor Control - 1 - -
Processor
Blower Motor Low
Reference Circuit
(between motor and
control processor)
1. Blower Motor Inoperative
2. Blower Motor Always On

1,2 1 1,2 -

Circuit/System Description
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Blower Motor Control Processor

The blower motor control processor is an intertaesveen the HVAC control module and the
blower motor. The blower motor speed control, gtp®sitive and ground circuits enable the
control processor to operate. The HVAC control nhegwovides a pulse width modulation
(PWM) signal to the blower motor speed control pssor in order to command the blower
motor speed. The processor supplies 12 volts tbldweer motor through the blower motor
voltage supply circuit. The control processor wlkeshlower motor ground or low reference as a
low side control to adjust the blower motor speed.

Air Speed

The blower motor forces air to circulate within trehicles interior. The vehicle operator
determines the blower motors speed by placinglthedy motor switch in a desired speed
position. The blower motor will only operate if thlower motor switch is in any position other
than OFF and the ignition switch is in the RUN posl Once a blower speed is selected, the
blower speed remains constant until a new speslasted.

As the requested blower speed increases, the iolljosonditions occur:

e The HVAC control module increases the amount oétihat the blower motor speed
control circuit is modulated to ground.

o The voltage and duty cycle, measured between tvednlmotor speed control circuit and
ground, decrease.

As the requested blower speed decreases, the fiofj@enditions occur:

e The HVAC control module decreases the amount d timat the blower motor speed
control circuit is modulated to ground.

e The voltage and duty cycle, measured between tvednlmotor speed control circuit and
ground, increase.

Diagnostic Aids

Be sure the blower motor housing is not shorteal goounded surface causing the blower motor
to always be on in high speed.

Reference Information

Schematic Reference

HVAC Schematics
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Connector End View Reference

HVAC Connector End Views

Description and Operation

e Air Delivery Description and Operation
e Air Temperature 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

e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Testing

1.

2.

Ignition OFF, disconnect the harness connecttiveablower motor control processor
connector X2.
Test for less than 1.0 ohm of resistance betweeground circuit connector X2 terminal 5
and ground.

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

Ignition ON, verify that a test lamp illuminatestween the B+ circuit of the blower motor
speed control processor supply voltage terminahecior X2 terminal 6 and ground.

o If the test lamp does not illuminate, test the B¢t for a short to ground or an
open/high resistance. If the circuit tests normal the B+ circuit fuse (HVAC 15-
amp) fuse in the instrument panel (IP) BEC is opest,all components connected to
the B+ circuit and replace as necessary.

Connect a test lamp between the blower motordspeatrol circuit connector X1 terminal
3 and the blower motor supply voltage circuit caboeX2 terminal 6 of the blower motor
control processor.

Turn the blower motor ON high speed and then QRE.test lamp should dimly turn ON
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and OFF when changing between the commanded ¢

o If the test lamp is always ON, test the controtwitr for a short to ground. If the
circuit tests normal, replace the HVAC control miedu

o If the test lamp is always OFF, test the speedrabaircuit for a short to voltage or
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Ignition OFF, connect the harness connectoreabkbwer motor control processor.
Disconnect the harness connector at the blowssrrterminal A.

8. Ignition ON, verify that a test lamp illuminatestween the blower motor supply voltage
circuit terminal 6 of the blower motor control pessor and ground.

o If the test lamp does not illuminate, test the ldowotor supply voltage circuit for a
short to ground or an open/high resistance. Ittieiit tests normal, replace the
blower motor control processor.

9. Connect a test lamp between the blower motorgwptiage circuit terminal 6 and the
blower motor ground circuit terminal 5 of the blaweotor control processor.

10. Turn the blower motor ON high speed then to $peed. The test lamp intensity should be
bright when ON high speed and very dim or out wiherblower is on low speed.

o If the test lamp intensity is not correct, test bk@wver motor ground circuit for a short
to voltage or an open/high resistance. If the ditests normal, replace the blower
motor control processor.

11. If all circuits test normal, replace the blowagtor.

~

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Blower Motor Control Module Replacement
e Blower Motor Replacement

o Control Module Referencesfor ECM and HVAC control module setup, replacensant
programming

AUXILIARY BLOWER MOTOR 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.
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Circuit/System Descriptior

The auxiliary blower motor is a variable speed fme HVAC control module controls the fan
speed by sending a pulse width modulated sigrihiet@auxiliary blower motor control module.
The auxiliary blower motor control module varies tloltage drop across the auxiliary blower
motor in relation to the pulse width modulated algithe auxiliary blower motor speed can be
adjusted from 10 percent to 90 percent duty cy&N), 90 percent is considered high speed
fan. During normal operation the control circuittage will be low and near battery voltage
when OFF.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Description and Operation

Air Delivery 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

e Scan Tool Data List
e Scan Tool Data Definitions
e Scan Tool Output Controls

Circuit/System Verification

Ignition ON, command the auxiliary blower motor @Nd OFF with a scan tool. Observe that
the auxiliary blower motor turns ON and OFF witlclegaommand.

Circuit/System Testing
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. Ignition OFF, disconnect the harness connectoat¥Be Auxiliary Blower Motor Control
Module.
. Ignition OFF, test for less than 1.0 ohm of tesise between the ground circuit terminal 5
and ground.

o If greater than 1.0 ohm, test the ground circuitafio open/high resistance.
. Ignition ON, verify that a test lamp illuminatestween the B+ circuit terminal 6 and
ground.

o If the test lamp does not illuminate, test the B¢t for a short to ground or an
open/high resistance. If the REAR HVAC fuse is gpest battery positive voltage
circuit for a short to ground.

. Test for the following voltages between the aointircuit terminal 3 and ground with the
auxiliary blower motor speed set at the specifeagls:

o Off-Less than 1 volt

o Level 1-0.5-8.5 volts

o Level 2-8.5-9.5 volts

e Level 3-0.5-10.5 volts

e Level 4-0.5-11.5 volts

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

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 HVAC Control Module.

. Reconnect the harness connect X2 at the AuxiB&wwer Motor Control Module.

Disconnect the harness connector at the auxili@mydr motor.

. Verify that a test lamp illuminates between thedsdcuit terminal A and ground.

o If the test lamp does not illuminate, test the B¢t for a short to ground or an
open/high resistance. If the circuit tests normgg)ace the Auxiliary Blower Motor
Control Module.

. Install a test lamp between the B+ circuit teah#h and the low reference circuit terminal

B.

. While monitoring the test lamp, cycle the auxylialower motor through the various

speeds. The test lamp should not illuminate wighattiiliary blower motor in the OFF

position and become progressively brighter astixdiary blower motor speed is
increased.
o If the test lamp is ON with the auxiliary blower tapin the OFF position, test the

low reference circuit terminal B for a short to gnd. If the circuit tests normal,
renlace the Auxiliarv Blower Motor Control Modiile
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o If the test lamp is always OFF, test the low rafeeecircuit terminal B for a short to
voltage or an open/high resistance. If the cirtasts normal, replace the Auxiliary
Blower Motor Control Module.

o If the test lamp does not become progressivehhteigas the auxiliary blower motor
speed is increased, replace the Auxiliary Blowetdvi€ontrol Module.

9. If all circuits test normal, test or replace #uiliary blower motor.

Component Testing

Install a 30A fused Jumper wire between the auxilhower motor supply voltage terminal A
and B+. Momentarily install a jumper wire betwebka auxiliary blower motor low reference
terminal B and ground. The auxiliary blower motioowd turn on.

o If the function does not perform as specified, aeplthe auxiliary blower motor.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming

¢ Auxiliary Blower Control Module Replacement
e Auxiliary Blower Motor Replacement

TOO HOT IN VEHICLE

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

Too Hot in Vehicle

Short to High Short to Signal
Circuit Ground Resistance| Open | Voltage | Performance
Air Temperature Doo} 1 1 1 1 )

Control A Circuit

|Air Temperature Doot
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Control B Circuit 1 1 1 1 1
5-Volt Reference 1 1 1 1 -
Air Temperature Dooj

" : - 1 1 1 -
Position Signal
Air Temperature
Actuator Low - 1 1 - -

Reference
1. Air Temperature Circuit Inoperative

Circuit/System Description

The air temperature actuator is a 5-wire bi-di@@l electric motor that incorporate a feedback
potentiometer. Low reference, 5-volt referencejtmrssignal and 2 control circuits enable the
actuators to operate. The control circuits useeedh0 or 12+0lt value to coordinate the actua
movement. When the actuator is at rest, both cbatrcuits have a value of 0 volts. In order to
move the actuator, the HVAC control module groumats of the control circuits while providing
the other with 12 volts. The HVAC control moduleeeses the polarity of the control circuits to
move the actuator in the opposite direction. Whereictuator shaft rotates, the potentiometer's
adjustable contact changes the door position sizgtateen 0-5 volts.

Diagnostic Aids

Air Conditioning (A/C) System Performance Test

Inspect the air temperature door and the air teaper actuator for the following conditions:

o A misaligned air temperature actuator.
Broken or binding linkages or air temperature door.

An obstruction that prevents the air temperatui@ dlm operating within its full range of
motion.

Missing seals to the air temperature door.
Misaligned seals to the air temperature door.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Referenc
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HVAC Connector End Views

Description and Operation

e Air Delivery Description and Operation
e Air Temperature 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

e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Verification

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

2. Place the blower motor switch at the maximum dpesition.
3. Place the mode switch in the vent or panel mositi

4. Place the Air Temperature switch in the full COp@sition.
5. Place the Air Temperature switch in the full H@3sition.

The air temperature should follow the commandetdsiaf Full Hot or Cold temp through the
Vent or Panel positions.

Circuit/System Testing

1. Ignition OFF, disconnect the recirc actuator Basrconnector at the air temperature
actuator.

2. Ignition OFF, test for less than 1.0 ohm of tasise between the low reference circuit
terminal 1 and ground.

o If greater than 1.0 ohm, test the low referenceudifor an open/high resistance. If
circuit tests normal, replace the HVAC control medu
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3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 3 and
ground.

o If less than 4.8 volts, test the 5-volt referenceutt for a short to ground or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

o If greater than 5.2 volts, test the 5-volt refeeenrcuit for a short to voltage. If the
circuit tests normal, replace the HVAC control miedu

4. Verify the appropriate scan tool parameter isiean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

5. Install a 3A fused jumper wire between the sigmaluit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Connect a test lamp between control circuit mteal 5 and control circuit B terminal 6.

7. Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

8. If all circuits test normal, replace the air t&rgiure actuator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming
o Air Temperature Actuator Replacement- Right Side

TOO COLD IN VEHICLE

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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Diagnostic Fault Information

Too Cold in Vehicle

High Short to
Circuit Short to Ground| Resistance Open Voltage
Air Temperature Door
Control A Circuit 1 1 1 1
Air Temperature Door
Control B Circuit 1 1 1 1
5-Volt Reference 1 1 1 1
Air Temperature Door
» . - 1 1 1
Position Signal
Air Temperature Actuatd
- 1 1 -
Low Reference
B+ circuit of the HVAC
1 1 1 -
control module
Ground circuit of the ] 1 1 )
HVAC control module
1. Air Temperature Actuator Inoperative

Circuit/System Description

The air temperature actuator is a 5-wire bi-di@l electric motor that incorporate a feedback
potentiometer. Low reference, 5-volt referencejtmssignal and 2 control circuits enable the
actuators to operate. The control circuits useeed0 or 12-0lt value to coordinate the actua
movement. When the actuator is at rest, both cbatrcuits have a value of 0 volts. In order to
move the actuator, the HVAC control module groumats of the control circuits while providing
the other with 12 volts. The HVAC control moduleeeses the polarity of the control circuits to
move the actuator in the opposite direction. Whereictuator shaft rotates, the potentiometer's
adjustable contact changes the door position siggtaleen 0-5 volts.

Diagnostic Aids

Air Conditioning (A/C) System Performance Test

Observe the air delivery operation using the folloperation:

1. Ignition ON, engine ON, blower motor switch irtlhlAX speed position
2. A/C switch in the ON position
3. Mode switch in the Panel or Bi-Level position
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4. Press the recirculation switch, press the outsidswitch

o Observe the recirculation door for proper movenerie recirc position. If the
movement is not correct refer Aar Recirculation Malfunction

Observe the following operation for proper A/C coegsor operation:

1. Blower motor switch in the Max speed position
2. Mode switch in the Vent or Heater position
3. Temperature switch in the warmest position

If the A/C compressor still operates, refeio Conditioning Compressor Malfunction

Observe the blower motor operation at various asireld speeds. If the speeds are not correct,
refer toBlower Motor Malfunction

Inspect the air temperature door and the air teaper actuator for the following conditions:

o A misaligned air temperature actuator.
Broken or binding linkages or air temperature door

An obstruction that prevents the air temperatui@ dfm operating within its full range of
motion

Missing seals to the air temperature door
Misaligned seals to the air temperature door

Inspect the air temperature actuator, door ancgatiaghing linkage for binding or a
condition that prevents drive shaft rotation

Inspect the cooling system for the following coras:

e Alow coolant level

e Aloose or worn accessory belt

o A leaking radiator hose or heater hose
¢ A kinked radiator or heater hose

e A missing radiator cap pressure seal

o A leaking radiator cap

¢ Heating Performance Diagnostic (Front System Onlypr Heating Performance
Diagnostic (Auxiliary System)

Reference Information
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Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Description and Operation

¢ Air Delivery Description and Operation
e Air Temperature 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

e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Verification

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

2. Place the blower motor switch at the High spezsition.

3. Place the mode switch in the vent or panel mositi

4. Place the Air Temperature switch in the full COp@sition.
5. Place the Air Temperature switch in the full H@3sition.

The air temperature should change through theorgoénel.

Circuit/System Testing

1. Ignition OFF, disconnect the recirc actuator Basrconnector at the recirculation actuator.

2. Ignition OFF, test for less than 1.0 ohm of tasise between the low reference circuit
terminal 1 and ground.
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o If greater than 1.0 ohm, test the low referenceudifor an open/high resistance. If
circuit tests normal, replace the HVAC control medu

3. Ignition ON, test for 4.8-5.2 volts between thedh reference circuit terminal 3 and
ground.

o If less than 4.8 volts, test the 5-volt referenceutt for a short to ground or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

o If greater than 5.2 volts, test the 5-volt refeeenrcuit for a short to voltage. If the
circuit tests normal, replace the HVAC control miedu

4. Verify the appropriate scan tool parameter isiean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

5. Install a 3A fused jumper wire between the sigmaluit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Connect a test lamp between control circuit mteal 5 and control circuit B terminal 6.

7. Command the actuator in both directions with a $oah The test lamp should turn ON
OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

8. If all circuits test normal, replace the air t&rgiure actuator.

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Control Module Referencesfor HYAC control module replacement, setup and
programming
o Air Temperature Actuator Replacement- Right Side

TOO HOT IN VEHICLE - AUXILIARY

Test Description

The numbers below refer to the step numbers odi#lggmostic table.
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7: The specified values are from the A/C System Pexdoce Test.
8: The functionality of the auxiliary air temperatuheve shaft is questioned.

9: The functionality of the auxiliary air temperatut@or control circuit of the auxiliary
HVAC control module is questioned.

10: This step questions the status of the air temperaloor control signal communication
between the front and auxiliary HVAC control module

11: This step checks for proper auxiliary air tempaie@agactuator drive shaft movement.

12: The value will vary between 0-255 counts duringwmal operation. The HVAC control
module connector must be connected during this $tap checks for proper operation of
the air temperature actuator door control circod etne HVAC control module.

15: The value will vary between 0-255 counts duringwmeal operation. The HVAC control
module connector must be connected during this $tap checks for proper operation of
the air temperature actuator door control circod etne HVAC control module.

16: The auxiliary blower motor switch control circshiould not have continuity to ground
when front auxiliary blower control switch is inyaposition except auxiliary control.

18: The value will vary between 0-255 counts duringwmeal operation. The HVAC control
module connector must be connected during this step

Too Hot in Vehicle - Auxiliary

Step Action Value(s) Yes No
Schematic ReferenceHVAC Schematics
Connector End View ReferenceHVAC Connector End Views
DEFINITION: Auxiliary air temperature cannot be asted from the auxiliary controls g
the auxiliary heating is insufficient.
This table diagnoses vehicles equipped with thédianxHVAC control module.

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

Go toStep 2 |- Vehicle

The auxiliary HVAC control
module cannot request A/C
compressor operation. An A/C

request must be generated by Go to
2 the HVAC control module to i Diaqnostic
provide cooled airflow throug J—St arting Point
the auxiliary system. :
- Heating,

I

Does the HVAC control Ventilation
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module operate and provide and Air
sufficient heating? Go toStep 3 |Conditioning
1. Install a scan tool.
2. Turn ON the ignition,
with the engine OFF.
3. Observe the DTC List in
Vehicle DTC G_o to _
Information. Diagnostic
Trouble Code
Does the scan tool display any (DTC) List -
DTC B0423, B0433 or B3779? Vehicle Go toStep 4
1. Turn ON the ignition,
with the engine OFF.
2. Place the mode switch in
any position except OFF.
3. Place the auxiliary blows
control work in each
speed position. Goto
Auxiliary
Does the auxiliary blower Blower Motor
motor operate at all? Go toStep 5 |Malfunction
Does the auxiliary blower Go to
motor operate in each speed Auxiliary
position? Blower Motor
Go toStep 6 |Malfunction
1. Start the engine.
2. Place the blower motor
switch in the maximum
speed position.
3. Place the mode switch in
the Vent position.
4. Press the A/C request
switch.
5. Place the temperature
switch in the coldest
pOSItIOI’]. GO toA=|r
Conditioninag
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Does the A/C compressor
operate?

Compressor

Go toStep 7

Malfunction

Perform the A/C System
performance test. Refer fir
Conditioning (A/C) System

Performance Test.

Did you find and correct the
condition?

Go toStep 35

Go toStep 8

Does the Auxiliary Too Hot ir

Vehicle condition happen only

with the auxiliary HVAC
control module?

Go toStep 11

Go toStep 9

Does the Auxiliary Too Hot ir
Vehicle condition occur only
when using the front HVAC
control module?

Go toStep 15

Go toStep 10

10

Does the Auxiliary Too Hot ir
Vehicle condition happen wit
both the front and auxiliary
HVAC control modules?

=

Go toStep 17

Go toToo Hot

in Vehicle

11

1. Install a scan tool.

2. Set the front HVAC
Auxiliary Blower motor
control switch to any
setting except AUX or
OFF.

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

4. Observe the AUX Temp
Door Motor Position.

5. Place the front air temp
switch from the coldest t
the warmest position.

Does the value measured st3
within the specified range wit
a smooth transition between

0-255 Count

o

cold and hot?

UJ

Go toTesting
for
Intermittent

Conditions
and Poor

Connections

Go toStep 12
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12

1. Install a scan tool.

2. Set the front HVAC
auxiliary blower motor
switch control to any
setting except Auxiliary
or OFF.

3. Disconnect the auxiliary

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

5. Observe the Auxiliary
Temp Door Motor
Command.

6. Place the front air
temperature switch from

warmest position.

Does the value measured stg

a smooth transition between
COLD and HOT?

air temperature actuatof.

the coldest position to the

within the specified range with

0-255 Count

UJ

Go toStep 13

Go toStep 22

13

Connect a test light between
the auxiliary air temperature
actuator door A and B contrg
circuits and the ground circui

actuator.
Does the test light illuminate?

of the auxiliary air temperatur

e

D

Go toStep 21

Go toStep 14

14

Connect a test light between
the auxiliary air temperature
actuator door A and B contrg
circuits and a good ground.
Does the test light illuminate?

D

Go toStep 23

Go toStep 24

1. Install a scan tool.

2. Set the front HVAC
auxiliary control blower

motor switch to any
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15

setting except Auxiliary
or OFF.

3. Disconnect the auxiliary
HVAC control.

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

5. Observe the Auxiliary
Temp Door Motor
Command.

6. Place the front air
temperature switch from

the coldest position to the

warmest position.

Does the value measured stg
within the specified range wit
a smooth transition between
COLD and HOT?

0-255 Count

Yy

UJ

Go toStep 16

Go toStep 26

16

1. Place the front auxiliary
blower motor switch to
any position except
Auxiliary or OFF.

2. Connect a test lamp
between the ignition 3
voltage circuit of the
auxiliary blower motor
between the underhood
fuse block and auxiliary
blower motor control
circuit of the front HVAC
control module.

Does the test lamp illuminate

Go toStep 25

Go toStep 18

17

Connect a test lamp betweern
the ignition 1 voltage circuit g
the front HVAC control

module and a good ground.

—

Does the test lamp illuminate

Go toStep 30

Go toStep 26
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18

1. Install a scan tool.

2. With a scan tool observs
the Auxiliary Temp Door
Motor Command.

3. Disconnect the auxiliary
HVAC control module.

Place the front auxiliary
blower motor switch to
the Auxiliary control
position.

5. Place the auxiliary air
temperature switch from

warmest position.
the specified range with a

smooth transition between
COLD and HOT?

3%

the coldest position to the

Does the value measure within

0-255 Count

UJ

Go toStep 19

Go toStep 26

19

1. Place the front auxiliary
blower motor switch to
the auxiliary control
position.

2. Connect a test lamp
between the ignition 3
voltage circuit of the
HVAC control module
and the auxiliary blower
motor control circuit of
the front HVAC control
module.

Does the test lamp illuminate

Go toStep 26

Go toStep 20

20

Connect test lamp between t
ignition 3 voltage circuit of th
auxiliary blower motor and a
good ground.

Does the test lamp illuminate

Go toStep 25

Go toStep 28
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21

Inspect the auxiliary air
temperature door and the
auxiliary air temperature
actuator for the following
conditions:

e Anincorrectly installed
auxiliary air temperature
actuator-Refer to
Auxiliary Air
Temperature Actuator
Replacement.

e Broken or binding
linkages or air
temperature door

e An obstruction that
prevents the air
temperature door from
operating within its full
range of motion

e Missing seals to the air
temperature door

o Misaligned seals to the :
temperature door

Did you find and correct the
condition?

Go toStep 35

Go toStep 29

22

Test the auxiliary air
temperature door control A g
B circuits of the auxiliary air
temperature actuator from th
HVAC control module to the
auxiliary air temperature
actuator for the following
conditions:

(D

e An open
e High resistance
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e A short to ground
¢ A short to voltage

Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

Go toStep 35

Go toStep 25

23

Test the ground circuit of the
auxiliary air temperature
actuator for an open or high
resistance. Refer @ircuit
Testing andWiring Repairs .

Did you find and correct the
condition?

Go toStep 35

Go toStep 29

24

Test the auxiliary air
temperature door 5 volt
reference circuit of the
auxiliary air temperature
actuator from the HVAC
control module to the auxilian
HVAC control module for the
following conditions:

e An open

e High resistance

¢ A short to ground
¢ A short to voltage

Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

y

Go toStep 35

Go toStep 30

25

Test the rear auxiliary blower
motor speed control circuit fo
short to ground. Refer to

Circuit Testing andWiring

-
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Repairs.
Did you find and correct the

condition?

Go toStep 35

Go toStep 28

Test the auxiliary air
temperature actuator 5 volt
reference circuit for the
following:

e An open

e High resistance
26 ¢ A short to ground
¢ A short to voltage

Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

Go toStep 35

Go toStep 28

Test the rear auxiliary blower
motor speed control circuit fo
an open or high resistance.
27 Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

-

Go toStep 35

Go toStep 30

Test the ignition 3 voltage
circuit of the auxiliary blower
motor for an open or a high
28 resistance. Refer @ircuit
Testing andWiring Repairs .
Did you find and correct the
condition?

Go toStep 35

Go toStep 30

Inspect for poor connections jat
the harness connector of the
auxiliary air temperature

29 actuator. Refer tdesting for
Intermittent Conditions and
Poor Connectionsand
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Connector Repairs.

Did you find and correct the
condition?

Go toStep 35

Go toStep 32

30

Inspect for poor connections
the harness connector of the
HVAC control module. Refer
to Testing for Intermittent
Conditions and Poor

ConnectionsandConnector

Repairs.
Did you find and correct the

condition?

at

Go toStep 35

Go toStep 33

31

Inspect for poor connections
the harness connector of the
auxiliary HVAC control
module. Refer t@esting for
Intermittent Conditions and

Poor Connectionsand

Connector Repairs.

Did you find and correct the
condition?

at

Go toStep 35

Go toStep 34

32

Replace the auxiliary air
temperature actuator. Refer |
Auxiliary Air Temperature

Actuator Replacement.

Did you complete the
replacement?

0

Go toStep 35

33

Replace the HVAC control
module. Refer t&€ontrol
Module Referencedor

HVAC replacement, setup ar
programming.

Did you complete the
replacement?

d

Go toStep 35

34

Replace the auxiliary HVAC
control. Refer t&Control
Module Referencedor

HVAC replacement, setup ar

d

programming.
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Did you complete the
replacement? Go toStep 35
Operate the system in order {o

35 verify the repair. -
Did you correct the conditionf? System OK | Go toStep 2

TOO COLD IN VEHICLE - AUXILIARY

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

7: The specified values are from the A/C System Pexdoce Test.
8: The functionality of the auxiliary air temperatuheve shaft is questioned.

9: The functionality of the auxiliary air temperatut@or control circuit of the auxiliary
HVAC control module is questioned.

10: This step questions the status of the air temperaloor control signal communication
between the front and auxiliary HVAC control module

11: This step checks for proper auxiliary air tempaie@agactuator drive shaft movement.

12: The value will vary between 0-255 counts duringwmal operation. The HVAC control
module connector must be connected during this $tap checks for proper operation of
the air temperature actuator door control circod tne HVAC control module.

15: The value will vary between 0-255 counts duringwmead operation. The HVAC control
module connector must be connected during this $tap checks for proper operation of
the air temperature actuator door control circod tne HVAC control module.

16: The auxiliary blower motor switch control circshiould not have continuity to ground
when front auxiliary blower control switch is inyaposition except auxiliary control.

18: The value will vary between 0-255 counts duringwmead operation. The HVAC control
module connector must be connected during this step

Too Cold in Vehicle - Auxiliary

Step Action Value(s) Yes No
Schematic ReferenceHVAC Schematics
Connector End View ReferenceHVAC Connector End Views
DEFINITION: Auxiliary air temperature cannot be asted from the auxiliary controls dr
the auxiliary heating is insufficient.
This table diagnoses vehicles equipped with thédianxHVAC control module.

IDid you perform the | | Go to
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Diagnostic System Check - Diagnostic
Vehicle? System Check
Go toStep 2 |- Vehicle
The auxiliary HVAC control
module cannot request A/C
compressor operation. An A/C
request must be generated hy
the front HVAC control Goto
module to provide cooled Diagnostic
airflow through the auxiliary Starting Point
system. - Heating,
Does the HVAC control Ventilation
module operate and provide and Air
sufficient heating? Go toStep 3 |Conditioning
1. Install a scan tool.
2. Turn ON the ignition,
with the engine OFF.
3. Observe the DTC List in
Vehicle DTC Goto
Information. Diagnostic
Trouble Code
Does the scan tool display any (DTC) List -
DTC B0233, B0423, B3779? Vehicle Go toStep 4
1. Turn ON the ignition,
with the engine OFF.
2. Place the mode switch |n
any position except OFF.
3. Place the auxiliary
blower control in each
speed position. Goto
Auxiliary
Does the auxiliary blower Blower Motor
motor operate at all? Go toStep 5 |Malfunction
Does the auxiliary blower Goto
motor operate in each speec Auxiliary
position? Blower Motor
Go toStep 6 [Malfunction

1. Start the enqine.
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2. Place the blower motor|
switch in the maximum
speed position.

3. Place the mode switch
the Vent position.

4. Press the A/C request
switch.

5. Place the temperature
switch in the coldest
position.

Does the A/C compressor
operate?

n

Go toAir.
Conditioning

Compressor

Go toStep 7

Malfunction

Perform the A/C System
performance test. Refer £ir
Conditioning (A/C) System

Performance Test.

Did you find and correct the
condition?

Go toStep 35

Go toStep 8

Does the Auxiliary Too Cold
in Vehicle condition happen
only with the auxiliary HVAC
control module?

Go toStep 11

Go toStep 9

Does the Auxiliary Too Cold
in Vehicle condition occur
only when using the front
HVAC control module?

Go toStep 15

Go toStep 10

10

Does the Auxiliary Too Cold
in Vehicle condition happen
with both the front and
auxiliary HVAC control
modules?

Go toStep 17

Go toToo Hot

in Vehicle

1. Install a scan tool.

2. Set the front HVAC
auxiliary control blower
motor switch to any
setting except Auxiliary

or OFF.
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11

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

4. Observe the Auxiliary
Temp Door Motor
Position.

5. Place the front air

the coldest position to t
warmest position.

Does the value measured std
within the specified range wi
a smooth transition between
COLD and HOT?

temperature switch from0-255 Counts

1==4

Yy

J7

for

Go toTesting

Intermittent

Conditions
and Poor

Connections

Go toStep 12

12

1. Install a scan tool.

2. Set the front HVAC
auxiliary blower motor
switch control to any
setting except Auxiliary
or OFF.

air temperature actuato

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

5. Observe the Auxiliary
Temp Door Motor
Command.

6. Place the front air
temperature switch fron
the coldest position to t
warmest position.

within the specified range wi
a smooth transition between
COLD and HOT?

3. Disconnect the auxiliary

=

Does the value measured st3

0-255 Count;

y

J7

Go toStep 13

Go toStep 22

Connect a test light between

the auxiliary air temperature
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actuator door A and B contrg
circuits and the ground circu
13 of the auxiliary air temperatu -
actuator.
Does the test light illuminatet:

—

NJ

Go toStep 21

Go toStep 14

Connect a test light between
the auxiliary air temperature
14 actuator door A and B contrg
circuits and a good ground.
Does the test light illuminatet:

NJ

Go toStep 23

Go toStep 24

1. Install a scan tool.

2. Set the front HVAC
auxiliary control blower
motor switch to any
setting except Auxiliary
or OFF.

3. Disconnect the auxiliary
HVAC control module.

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

15 5. Observe the Auxiliary | 0-255 Count;
Temp Door Motor
Command.

6. Place the front air
temperature switch fron
the coldest position to t
warmest position.

J7

—

Does the value measured stay
within the specified range wi
a smooth transition between
COLD and HOT? Go toStep 16

Go toStep 26

1. Place the front auxiliary
blower motor switch to
any position except
Auxiliary or OFF.

2. Connect a test lamp
between the ignition 3
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voltage circuit of the
auxiliary blower motor
between the underhood
fuse block and auxiliary
16 blower motor control -
circuit of the front
HVAC control module.

Does the test lamp illuminate? Go toStep 25

Go toStep 18

Connect a test lamp between
the ignition 1 voltage circuit (
17 the front HVAC control -
module and a good ground.
Does the test lamp illuminate? Go toStep 30

Go toStep 26

1. Install a scan tool.

2. With a scan tool observe
the Auxiliary Temp Doo
Motor Command.

3. Disconnect the auxiliary
HVAC control module.

4. Place the front auxiliary
blower motor switch to
the Auxiliary control
position.

5. Place the auxiliary air
temperature switch from
the coldest position to t
warmest position.

s

18 0-255 Counts

J7

Does the value measure withi
the specified range with a
smooth transition between
COLD and HOT? Go toStep 19

n

Go toStep 26

1. Place the front auxiliary
blower motor switch to
the auxiliary control
position.

2. Connect a test lamp
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between the ignition 3
voltage circuit of the
HVAC control module
and the auxiliary blower
19 motor control circuit of -
the front HVAC control
module.

Does the test lamp illuminate? Go toStep 26

Go toStep 20

Connect test lamp between the
ignition 3 voltage circuit of th
20 auxiliary blower motor and a -
good ground.
Does the test lamp illuminate? Go toStep 25

Go toStep 28

Inspect the auxiliary air
temperature door and the
auxiliary air temperature
actuator for the following
conditions:

e Anincorrectly installed
auxiliary air temperaturg
actuator-Refer to
Auxiliary Air
Temperature Actuator
Replacement.

21 e Broken or binding
linkages or air
temperature door

e An obstruction that
prevents the air
temperature door from
operating within its full
range of motion

e Missing seals to the air
temperature door

o Misaligned seals to the
air temperature door

U
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Did you find and correct the
condition?

Go toStep 35

Go toStep 29

22

Test the auxiliary air
temperature door control A
and B circuits of the auxiliary
air temperature actuator fron
the HVAC control module to
the auxiliary air temperature
actuator for the following
conditions:

e An open

e High resistance
¢ A short to ground
¢ A short to voltage

Refer toCircuit Testing and
Wiring Repairs .

Did you find and correct the
condition?

y

=}

Go toStep 35

Go toStep 25

23

Test the ground circuit of the
auxiliary air temperature
actuator for an open or high
resistance. Refer @ircuit
Testing andWiring Repairs .

Did you find and correct the
condition?

Go toStep 35

Go toStep 29

Test the auxiliary air
temperature door control
circuit of the auxiliary air
temperature actuator from th
HVAC control module to the
auxiliary HVAC control
module for the following
conditions:

e

e An open
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e High resistance
¢ A short to ground
¢ A short to voltage

24
Refer toCircuit Testing and
Wiring Repairs .
Did you find and correct the
condition? Go toStep 35 Go toStep 30
Test the rear auxiliary blowey
motor speed control circuit for
short to ground. Refer to
25 Circuit Testing andWiring
Repairs.
Did you find and correct the
condition? Go toStep 35 Go toStep 28
Test the auxiliary air
temperature 5 volt reference)
circuit for the following
conditions:
e An open
e High resistance
26 ¢ A short to ground
¢ A short to voltage
Refer toCircuit Testing and
Wiring Repairs .
Did you find and correct the
condition? Go toStep 35 Go toStep 28
Test the rear auxiliary blowey
motor speed control circuit for
an open or high resistance.
27 Refer toCircuit Testing and

Wiring Repairs .

Did you find and correct the

condition?

Go toStep 35

Go toStep 30
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28

Test the ignition 3 voltage
circuit of the auxiliary blower
motor for an open or a high
resistance. Refer @ircuit

Testing andWiring Repairs .

Did you find and correct the
condition?

Go toStep 35

Go toStep 30

29

Inspect for poor connections
the harness connector of the
auxiliary air temperature

actuator. Refer tdesting for
Intermittent Conditions and

Poor Connectionsand

Connector Repairs.

Did you find and correct the
condition?

Go toStep 35

Go toStep 32

30

Inspect for poor connections
the harness connector of the
HVAC control module. Refer
to Testing for Intermittent
Conditions and Poor

ConnectionsandConnector

Repairs.
Did you find and correct the

condition?

Go toStep 35

Go toStep 33

31

Inspect for poor connections
the harness connector of the
auxiliary HVAC control
module. Refer t@esting for
Intermittent Conditions and

Poor Connectionsand

Connector Repairs.

Did you find and correct the
condition?

Go toStep 35

Go toStep 34

32

Replace the auxiliary air
temperature actuator. Refer to
Auxiliary Air Temperature

Actuator Replacement.

Did you complete the
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replacement? Go toStep 35 -

Replace the HVAC control
module. Refer t&€ontrol
Module Referencedor

33 HVAC replacement, setup and -
programming.

Did you complete the
replacement? Go toStep 35 -

Replace the auxiliary HVAC
control module. Refer to
Control Module References
34 for Auxiliary HVAC i
replacement, setup and
programming.
Did you complete the
replacement? Go toStep 35 -
Operate the system in order to
35 verify the repair. -
Did you correct the condition? System OK | Go toStep 2

AIR DELIVERY IMPROPER

Test Description

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

13: The test lamp should illuminate while trying tay@oand the appropriate mode door in
both directions.

15: Two ignition circuits supply the HVAC control mddu Test the ignition 1 voltage
circuit.

Air Delivery Improper
Step Action Yes No
Schematic ReferenceHVAC Schematics
Connector End View Reference: HVYAC Connector End \Bws
DEFINITION: Air does not flow correctly from theraglistribution outlets.
Did you perform the Diagnostic Syste Go toDiagnostic
1 Check - Vehicle? r System Check
Go toStep 2 |Vehicle
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1. Turn ON the ignition, with the
engine OFF.
2. Place the blower motor switch in
the OFF position. Go toBlower
Motor
Is the blower motor OFF? Go toStep 3 |Malfunction
Place the blower motor switch in each
speed position. Go toBlower
Does the blower motor operate in any Motor
speed position? Go toStep 4 |Malfunction
Does the blower motor operate in eagh Go toBlower
speed position? Motor
Go toStep 5 |Malfunction
Are all of the HVAC control module
controls except for the blower motor
inoperative? Go toStep 15 | GotoStep 6
1. Place the blower motor switch in
the maximum speed position.
2. Place the mode switch in the vent
position.
3. Place the recirculation switch in {
ON position.
4. Observe the recirculation door.
5. Place the recirculation door in the
outside air position.
Does the recirculation door move from Go toAir.
the recirculation to the outside air Recirculation
position? Go toStep 7 |Malfunction

1. Place the blower motor switch in
the maximum speed position.

2. Place the mode switch in each
mode position.

Go toTesting for
Intermittent

Does air flow sufficiently from the

Conditions and

proper air distribution outlets for each

Poor
Connections

selected mode position?

Go toStep 8
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Inspect the air delivery system for the
following conditions:

o Adirty HVAC air filter, if
applicable

e An obstruction to the airflow
e Air leaks
o Misaligned air ducts

Did you find and correct the condition

? Go toStep 21

Go toStep 9

Inspect mode door and the mode actt
for the following conditions:

o A misaligned mode actuator Refg
to Mode Actuator Replacement.

Broken or binding linkages or
mode door

An obstruction that prevents the
mode actuator from operating
within the full range of motion

Missing seals to the mode door
Misaligned seals to the mode doq

Did you find and correct the condition

e

? Go toStep 21

Go toStep 10

10

Test the position signal circuit of the
mode actuator for an open or for a hig
resistance. Refer @ircuit Testing and
to Wiring Repairs .

Did you find and correct the condition

Jh

? Go toStep 21

Go toStep 11

11

Test the low reference circuit of the
mode actuator for an open or for a hig
resistance. Refer @ircuit Testing and
to Wiring Repairs .

Did you find and correct the condition

Jh

? Go toStep 21

Go toStep 12

Test the 5-volt reference circuit of the

mode actuator for an open or for a hig

Jh




2007 Saturn Outlo

2007 HVAC HVAC - Manu

ok XE

al - Outlook

12

resistance. Refer @ircuit Testing and
to Wiring Repairs .
Did you find and correct the condition

? Go toStep 21

Go toStep 13

13

1. Turn OFF the ignition.
2. Reconnect the mode actuator.

3. Turn ON the ignition with the
engine OFF.

4. Connect a test lamp between mg
door control A and mode door
control B circuits of the mode
actuator connector.

5. Place the mode switch in the
Defrost position.

6. Place the mode switch in the Pa
position.

Does the test lamp illuminate in both
positions?

de

nel

Go toStep 17

Go toStep 14

14

Test the mode door control A and mo
door control B circuits of the mode

actuator for an open, a high resistanct
short to ground or a short to voltage.
Refer toCircuit Testing and toWiring

Repairs.
Did you find and correct the condition

? Go toStep 21

Go toStep 18

15

Test the ignition 1 voltage circuit of th
HVAC control module for an open or |
a high resistance. Refer @rcuit
Testing and toWiring Repairs .
Did you find and correct the condition

D

? Go toStep 21

Go toStep 16

16

Test the ground circuit of the HVAC
control module for an open or for a hi
resistance. Refer @ircuit Testing and
to Wiring Repairs .

Did you find and correct the condition

gh

? Go toStep 21

Go toStep 18

Inspect for bad connections at the

harness connector of the mode actuat

or.
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Refer toTesting for Intermittent
Conditions and Poor Connectionsand

to Connector Repairs.
Did you find and correct the condition

? Go toStep 21

Go toStep 19

18

Inspect for bad connections at the
harness connector of the HVAC contr
module. Refer t@esting for
Intermittent Conditions and Poor

Connectionsand toConnector

Repairs.
Did you find and correct the condition

Dl

? Go toStep 21

Go toStep 20

19

Replace the mode actuator. Refer to
Mode Actuator Replacement.

Did you complete the replacement?

Go toStep 21

20

Replace the HVAC control module.
Refer toControl Module References

for replacement, setup and programniing.

Did you complete the replacement?

Go toStep 21

21

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

he

System OK

Go toStep 8

AIR DELIVERY IMPROPER - AUXILIARY

Diagnostic Instructions

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

¢ Strategy Based Diagnosis

e Diagnostic Procedure Instructions

Test Description

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

3: This step tests for an auxiliary blower motor tthe¢s not operate regardless of the

desired blower motor speed.

4: This step tests for an auxiliary blower motor thérates, yet does not accurately

respond to the desired blower motor speed.
8: The measured voltage should be near the spevdied for each mode position.
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Air Delivery Improper - Auxiliary

Mode Position Value
Vent 0.0-1.2V
Bi-Level 2.1-40V
Floor 5.0-7.0V
Off B+
Air Delivery Improper - Auxiliary
Step Action Yes No

Schematic ReferenceHVAC Schematics
Connector End View ReferenceHVAC Connector End Views

DEFINITION: Air does not flow correctly from the siliary air distribution outlets.

Did you perform the Diagnostic System Goto
1 Check - Vehicle? Diagnostic
System Check
Go toStep 2 |Vehicle
1. Turn ON the ignition, with the enging
OFF.
2 2. Place the auxiliary blower motor
switch in the OFF position. Go toAuxiliary
Blower Motor
Is the auxiliary blower motor OFF? Go toStep 3 [Malfunction
Place the auxiliary blower motor switch in
3 each speed position. Go toAuxiliary
Does the auxiliary blower motor operate|in Blower Motor
each speed position? Go toStep 4 |Malfunction
Does the auxiliary blower motor operate|at Go toAuxiliary
4 the desired speed? Blower Motor
Go toStep 5 |Malfunction
Place the auxiliary mode switch in each |Go toTesting
mode position. for
5 Does the air flow from the correct air Intermittent
distribution outlets in each selected mod@&onditions
position? and Poor
Connections Go toStep 6

1. Turn OFF the ignition.

2. Disconnect the auxiliary mode
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actuator.

3. Turn ON the ignition, with the enging

OFF.

4. Connect a test lamp between the
auxiliary mode actuator supply volta
circuit and ground.

Does the test lamp illuminate?

Go toStep 7

Go toStep 9

Connect a test lamp between the auxiliat
mode actuator supply voltage circuit and
low reference circuit of the auxiliary mod
actuator.

Does the test lamp illuminate?

y

e

Go toStep 8

Go toStep 10

1. Measure the voltage from the auxili
mode door control circuit to a good
ground.

2. Place the auxiliary mode switch in
each mode position. Refer to Test
Description.

Does the voltage measure near the spec
values for each mode selected?

Ary

fied
Go toStep 12

Go toStep 11

Test the auxiliary mode actuator supply
voltage circuit for an open, short to grour
or high resistance. Refer @rcuit Testing
andWiring Repairs .

Did you find and correct the condition?

nd

Go toStep 17

Go toStep 14

10

Test the low reference circuit of the
auxiliary mode actuator for an open or hi
resistance. Refer @ircuit Testing and
Wiring Repairs .

Did you find and correct the condition?

gh

Go toStep 14

11

Test the auxiliary mode door control circ
for the following:

e An open
¢ A short to ground

Go toStep 17
it

¢ A short to voltage
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Refer toCircuit Testing andWiring

Repairs.
Did you find and correct the condition?

Go toStep 17

Go toStep 14

12

Inspect the auxiliary mode door and the
auxiliary mode actuator for the following
conditions:

Refer toAuxiliary Mode Actuator
Replacement.

e Broken or binding linkages or
auxiliary mode door

from operating within its full range o
motion

e Missing seals to the auxiliary mode
door

door

Did you find and correct the condition?

o A misaligned auxiliary mode actuatqr.

e An obstruction that prevents the door

—h

o Misaligned seals to the auxiliary mogde

=

Go toStep 17

Go toStep 13

13

Inspect for poor connections at the harng
connector of the auxiliary mode actuator
Refer toTesting for Intermittent
Conditions and Poor Connectionsand
Connector Repairs.

Did you find and correct the condition?

2SS

Go toStep 17

Go toStep 15

14

Inspect for poor connections at the harng
connector of the auxiliary HVAC control
module. Refer tdesting for Intermittent
Conditions and Poor Connectionsand
Connector Repairs.

Did you find and correct the condition?

2SS

Go toStep 17

Go toStep 16

15

Replace the auxiliary mode actuator. Re
to Auxiliary Mode Actuator

fer

Replacement.
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Did you complete the replacement? Go toStep 17 -

Replace the auxiliary HVAC control
module. Refer t&€ontrol Module

16 Referencedor replacement, setup and
programming.

Did you complete the replacement? Go toStep 17 -
Operate the system in order to verify the

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

AIR RECIRCULATION 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

Air Recirculation Malfunction

Short to Short to
Circuit Ground High Resistancgé Open Voltage
Recirculation Door
Control Circuit A 1 1 1 1
Recirculation Door
Control Circuit B 1 1 1 1
5-Volt Reference 1 1 1 1
Recirculation Door ) 1 1 1
Position Signal
Recirculation Actuator
1 1 -
Low Reference
B+ circuit of the HVAC
1 1 1 -
control module
Ground circuit of the ] 1 1 _
HVAC control module
1. Recirculation Actuator Inoperative

Circuit/System Description
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The recirculation actuator is i-wire bi-directional electric motor that incorporate a fesmtk
potentiometer. Low reference, 5-volt referencejtmssignal and 2 control circuits enable the
actuators to operate. The control circuits useeedh0 or 12+0lt value to coordinate the actua
movement. When the actuator is at rest, both cbatrcuits have a value of 0 volts. In order to
move the actuator, the HVAC control module groumats of the control circuits while providing
the other with 12 volts. The HVAC control moduleeeses the polarity of the control circuits to
move the actuator in the opposite direction. Thisgthe actuator the power to adjust the air
source being used from fresh air to recirculatzab(n air). When the actuator shaft rotates, the
potentiometer's adjustable contact changes themlsition signal between 0-5 volts.

Reference Information

Schematic Reference

HVAC Schematics

Connector End View Reference

HVAC Connector End Views

Description and Operation

e Air Delivery Description and Operation
e Air Temperature 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

e Scan Tool Output Controls
e Scan Tool Data List
e Scan Tool Data Definitions

Circuit/System Verification

1. Turn ON the ignition, with the engine OFF.
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Place the blower motor switch at the maximum cpessition.
Place the mode switch in the vent or panel ositi

Place the recirculation switch in the recirc posi

Place the recirculation switch in the fresh aisipon.

6. Observe the air inlet door commanded parametieiscan tool.

ok wnN

The scan tool air in let commanded counts paransatarld change.

Circuit/System Testing

1. Ignition OFF, disconnect the recirc actuator Basrconnector at the recirculation actuator.

2. Ignition OFF, test for less than 1.0 ohm of tasise between the low reference circuit
terminal 1 and ground.

o If greater than 1.0 ohm, test the low referenceudifor an open/high resistance. If
circuit tests normal, replace the HVAC control medu

3. Ignition ON, test for 4.8 to 5.2 volts betweea 8ivolt reference circuit terminal 3 and
ground.

o If less than 4.8 volts, test the 5-volt referenceutt for a short to ground or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

o If greater than 5.2 volts, test the 5-volt refeeencuit for a short to voltage. If the
circuit tests normal, replace the HVAC control miedu

4. Verify the appropriate scan tool parameter isean 3 counts.

o If greater than the specified range, test the bignzuit terminal 2 for a short to
ground. If the circuit tests normal, replace theA@/control module.

5. Install a 3 A fused jumper wire between the digimauit terminal 2 and the low reference
circuit terminal 1. Verify the appropriate scanltactuator parameter is greater than 250
counts.

o If less than the specified range, test the signalit for a short to voltage or an
open/high resistance. If the circuit tests normggd)ace the HVAC control module.

6. Connect a test lamp between control circuit mteal 5 and control circuit B terminal 6.

7. Command the actuator in both directions with a soah(air inlet door command). The t
lamp should turn ON and OFF with each command.

o If the test lamp remains always ON or always OFfndweither commands, test for
open, short to ground or short to voltage on eitioatrol circuit. If the circuit tests
normal, replace the HVAC control module.

8. If all circuits test normal, replace the reciatidn actuator.
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Repair Procedure:

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

o Control Module Referencesfor HVAC replacement, setup and programming.
e Recirculation Actuator Replacement

AFTERBLOW ENABLING

The afterblow mode can be enabled using the schnTtioe afterblow mode allows the blower
motor to operate after the engine has been turfie@ines operation of the blower motor dries
the evaporator core, which reduces the amount@bimial growth which can create undesirable
odors.

Use the following procedure in order to enableafterblow mode:

Connect the Scan Tool.

Turn ON the ignition, with the engine OFF.
Select HVAC Module.

Select HVAC Systems Automatic or Manual.
Select Module Setup.

Select Afterblow Option.

Upon selecting the afterblow option a asteriX aplpear next to the word afterblow
meaning the function is enabled.

8. Select the save option in the lower left of ttrean.

No akwbdhpE

When afterblow has been enabled the blower motiboperate for 2 minutes 30 seconds to 4
minutes after the engine has been in Key OFF faniB@ites.

The following conditions must be met for the HVA@adule to operate the afterblow:

e The outside air temperature must be at least 220C].

e The A/C compressor must have operated during thstlkey cycle.
e The engine must be turned off for at least 30 remut

e The system voltage must be at least 12 volts.

ACTUATOR RECALIBRATION

When replacing the HVAC control module it will beagssary to allow the HVAC control
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module to perform a calibration process. When linstgthe HVAC control module be sure
perform the following:

IMPORTANT: Do not adjust any controls on the HVAC control module while the

S e o

7.

HVAC control module is self-calibrating. If interrupted, improper
HVAC performance will result.

Place the ignition switch to the OFF position.

Disconnect the scan tool.

Install the HVAC control module.

Connect all previously disconnected components.

Start the vehicle.

Wait 40 seconds for the HVAC control module tih-calibrate.
Verify that no DTCs have set as current DTCs.

When replacing the HVAC actuator it will be necegga allow the HVAC control module to
perform a calibration process. When installingthAC actuator be sure to perform one of the
following:

Preferred Method (w/Scan Tool)

IMPORTANT: Do not adjust any controls on the HVAC control module while the

S e o

7.

HVAC control module is self-calibrating. If interrupted, improper
HVAC performance will result.

Clear all DTCs.

Place the ignition switch in the OFF position.
Install the HVAC actuator.

Connect all previously disconnected components.
Start the vehicle.

With the scan tool, initiate the Motor Re-caliiova feature of the Heating and Air
Conditioning Special Functions menu.

Verify that no DTCs have set as current DTCs.

Alternate Method (w/o Scan Tool)

IMPORTANT: Do not adjust any controls on the HVAC control module while the

HVAC control module is self-calibrating. If interrupted. improper
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HVAC performance will result.

Clear all DTCs.

Place the ignition switch to the OFF position.

Install the HVAC actuator.

Connect all previously disconnected components.

Remove the HVAC fuse for a minimum of 10 seconds.
Install the HVAC fuse.

Start the vehicle.

Wait 40 seconds for the HVAC control module tih-calibrate.
Verify that no DTCs have set as current DTCs.

© NGO ~wWwDdRE

REPAIR INSTRUCTIONS

HVAC CONTROL MODULE REPLACEMENT
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Fig. 35: Identifying HVAC Control Module
Courtesy of GENERAL MOTORS CORP.

HVAC Control Module Replacement

Callout Component Name

Preliminary Procedure:

Remove the instrument panel (I/P) accessory tratepRefer tdnstrument Panel
Accessory Trim Plate Replacement

HVAC Control Module Screw (Qty: 4)

NOTE:
Refer to Fastener Notice .

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

HVAC Control Module
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Procedure:
Disconnect the electrical connectors.

AIR TEMPERATURE ACTUATOR REPLACEMENT - RIGHT SIDE

Fig. 36: Identifying Air Temperature Actuator - Right Side
Courtesy of GENERAL MOTORS CORP.

Air Temperature Actuator Replacement - Right Side

Callout Component Name

NOTE:

In order to avoid actuator damage, DO NOT apply power to the actuator when it is not installed in
the HVAC module.

Preliminary Procedures

1. Remove the front floor console extension pamight side. Refer té-ront Floor
Console Extension Panel ReplacemenRight Side.

2. Remove the instrument panel insulator - righe.skefer tdnstrument Panel
Insulator Panel Replacement Right Side.

3. Remove the instrument panel (I/P) compartmerferReInstrument Panel
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Compartment Replacement.

Right Temperature Actuator Screw (Qty: 3)

1 NOTE:
Refer to Fastener Notice .
Tighten: 2 N.m (18 Ib in)
Right Temperature Actuator
Procedure

2

1. Disconnect the electrical connectors.

2. Re-calibrate the right temperature actuator. IRefActuator
Recalibration .

MODE ACTUATOR REPLACEMENT

Fig. 37: Identifying Mode Actuator
Courtesy of GENERAL MOTORS CORP.

Mode Actuator Replacement
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Callout | Component Name

NOTE:
In order to avoid actuator damage, DO NOT apply power to the actuator when it is not installed in

the HVAC module.

Preliminary Procedures

1. Remove the front floor console extension pamight side. Refer té-ront Floor
Console Extension Panel ReplacemenRight Side.

2. Remove the instrument panel insulator - righe.skefer tdnstrument Panel
Insulator Panel Replacement Right Side.

3. Remove the instrument panel (I/P) compartmerferRe Instrument Panel
Compartment Replacement.

Mode Actuator Screw (Qty: 3)

1 NOTE:
Refer to Fastener Notice .
Tighten: 2 N.m (18 |b in)
Mode Actuator
Procedure

2

1. Disconnect the electrical connectors.
2. Re-calibrate the right temperature actuator. IRefActuator
Recalibration .

RECIRCULATION ACTUATOR REPLACEMENT
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Fig. 38: Identifying Recirculation Actuator

Courtesy of GENERAL MOTORS CORP.

Recirculation Actuator Replacement

Callout

Component Name

NOTE:

In order to avoid actuator damage, DO NOT apply power to the actuator when it is not installed in
the HVAC module.

Preliminary Procedures

1. Remove the instrument panel insulator - righe skefer tdnstrument Panel
Insulator Panel Replacement Right Side.

2. Remove the instrument panel (I/P) compartmerferReInstrument Panel
Compartment Replacement.

Recirculation Actuator Screw (Qty: 3)

NOTE:
Refer to Fastener Notice .

Tighten: 2 N.m (18 Ib in)
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Recirculation Actuator
Procedure

1. Disconnect the electrical connectors.

2. Re-calibrate the air recirculation actuator. Redé\ctuator
Recalibration .

AUXILIARY HEATER AND AIR CONDITIONING CONTROL MODUL E REPLACEMENT

Fig. 39: View Of Auxiliary Heater and Air Condition ing Control Modules
Courtesy of GENERAL MOTORS CORP.

Auxiliary Heater and Air Conditioning Control Modul e Replacement
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Callout Component Name
Front Floor Console Extension Accessory Upper Bezel
1 Refer toFront Floor Console Extension Accessory Upper Bezel
Replacement.
Front Floor Console Extension Accessory Upper B8zeéw (Qty: 2)
5 NOTE:
Refer to Fastener Notice .
Tighten: 2 N.m (18 |b in)
3 Front Floor Console Extension Accessory Upper BEteseout
Auxiliary HVYAC Control Module Screw (Qty: 4)
4 NOTE:
Refer to Fastener Notice .
Tighten: 2 N.m (18 |b in)
5 Auxiliary HYAC Control Module Assembly

AUXILIARY AIR TEMPERATURE ACTUATOR REPLACEMENT

Fig. 40: Locating Auxiliary Air Temperature Actuator

Courtesy of GENERAL MOTORS CORP.
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Auxiliary Air Temperature Actuator Replacement

Callout Component Name

NOTE:

In order to avoid actuator damage, DO NOT apply power to the actuator when it is not installed in
the HVAC module.

Preliminary Procedures

1. Remove the rear quarter lower trim panel. Ref&dar Quarter Lower Trim
Panel Replacement (without RPO E61pr Rear Quarter Lower Trim Panel
Replacement (with RPO E61)

2. Reposition the auxiliary HVAC module inward targaccess to the temp door
actuator.

3. Disconnect the electrical connector from the tectpator (2).

Temp Door Actuator Screw (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tighten: 2.5 N.m (16 Ib in)

Auxiliary Temp Door Actuator
2 Procedure:
Re-calibrate the air temp actuator. RefeAtbuator Recalibration .

AUXILIARY MODE ACTUATOR REPLACEMENT
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Fig. 41: View Of Auxiliary Mode Valve Actuator
Courtesy of GENERAL MOTORS CORP.

Auxiliary Mode Actuator Replacement

Callout Component Name

NOTE:

In order to avoid actuator damage, DO NOT apply power to the actuator when it is not installed in
the HVAC module.

Preliminary Procedures

1. Remove the right rear quarter trim panel. Ref&dar Quarter Lower Trim Panel

Replacement (without RPO E61)r Rear Quarter Lower Trim Panel
Replacement (with RPO E61)

2. Reposition the auxiliary HVAC module inward targaccess to the mix door
actuator.

3. Disconnect the electrical connector from the darr actuator.

Mix Door Actuator Screw (Qty: 2)

NOTE:
Refer to Fastener Notice .

Tighten: 2.5 N.m (16 Ib in)




2007 Saturn Outlook XE

2007 HVAC HVAC - Manual - Outlook

Auxiliary Mix Door Actuator
2 Procedure:
Re-calibrate the mode actuator. RefeAtwuator Recalibration .

DESCRIPTION AND OPERATION
AIR DELIVERY DESCRIPTION AND OPERATION
The air delivery description and operation is ddddnto 4 areas:

e HVAC Control Components
e Air Speed

o Air Delivery

e Recirculation Operation

HVAC Control Components
HVAC Control Module

The HVAC control module is a GMLAN device that irisces between the operator and the
HVAC system to maintain desired air temperaturedisulibution settings. The battery positive
voltage circuit provides power that the control mieduses for keep alive memory (KAM). If the
battery positive voltage circuit loses power, 2UAC DTCs and settings will be erased from
KAM. The body control module (BCM), which is thehiele mode master, provides a device on
signal. The HVAC control module provides blower,@livery mode, air temperature settings
and input signals to auxiliary HVAC control modulghe HVAC system assembly receives pc
from battery input with ignition 3 voltage circas a backup.

The HVAC control module supports the following fa&s:

Air Delivery Description and Operation

Feature Avallability
Afterblow Yes
Purge No
Personalization Yes
Actuator Calibration Yes

Auxiliary HVAC Control Module

The auxiliary HVAC control module provides blowar; delivery mode and air temperature
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settings. When the auxiliary position is selecteain the HVAC control module, inputs from tl
control assembly will be processed by the Aux. HV@@trol module. If equipped with rear <
audio (RSA) the auxiliary HVAC system will supp&@MLAN.

Front Mode Actuator

The front mode actuator is a 5 wire bi-directioglactric motor that incorporates a feedback
potentiometer. Ignition 3 relay voltage, low refeze, control, 5-volt reference and position
signal circuits enable the actuator to operate.cmrol circuit uses either, 0, 2.5 or 5-volt
signal to command the actuator movement. Whendhator is at rest, the control circuit value
Is 2.5 volts. A 0 or 5-volt control signal commaitlks actuator movement in opposite directions.
When the actuator shaft rotates, the potentionaeljeistable contact changes the door position
with a signal ranging between 0-5 volts.

The HVAC control module uses a range of 0-255 tmindex the actuator position. The door
position signal voltage is converted to a 0-255toange. When the module sets a commanded
or targeted, value, the control signal is changeeither O or 5 volts depending upon the
direction that the actuator needs to rotate tolréa® commanded value. As the actuator shaft
rotates the changing position signal is sent tartbdule. Once the position signal and the
commanded value are the same, the module chamgesritrol signal to 2.5 volts.

Auxiliary Mode Actuator

The auxiliary mode actuator is a 5 wire bi-direséibelectric motor that incorporates a feedback
potentiometer. Ignition 3 relay voltage, low refeze, control, 5-volt reference and position
signal circuits enable the actuator to operate.cmrol circuit uses either, 0, 2.5 or 5-volt
signal to command the actuator movement. Whendhetor is at rest, the control circuit value

Is 2.5 volts. A 0 or 5-volt control signal commaitlks actuator movement in opposite directions.
When the actuator shaft rotates, the potentionaeljistable contact changes the door position
with a signal ranging between 0-5 volts.

The HVAC control module uses a range of 0-255 tmindex the actuator position. The door
position signal voltage is converted to a 0-255toange. When the module sets a commanded
or targeted, value, the control signal is changeeither O or 5 volts depending upon the
direction that the actuator needs to rotate tolréa® commanded value. As the actuator shaft
rotates the changing position signal is sent taribdule. Once the position signal and the
commanded value are the same, the module chamgesritrol signal to 2.5 volts.

Air Speed

Front Blower Motor Control Processor
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The front blower motor control processor is anriiaiee between front HVAC control modt

and front blower motor. The front blower controbpessor regulates supply voltage and ground
circuits to front blower motor. The front HYAC coot module provides a blower speed signal
to the control processor in order to command tlsareld blower motor speed. The control
processor uses the blower motor ground as a leevcgidtrol to adjust the blower motor speed.

The blower motor forces air to circulate within trehicle's interior. The vehicle operator
determines the blower motors speed by placinglthedy motor switch in a desired speed
position or by selecting automatic operation. Imuad operation, once a blower speed is
selected, the blower speed remaiosstant, until a new speed is selected. In autommperatior
the HVAC control module will determine what blowsgreed is necessary in order to achieve or
maintain a desired temperature.

As the requested blower speed increases, the folljoeonditions occur:

e The HVAC control module increases the amount oétihat the blower motor speed
control circuit is modulated to ground.

o The voltage and duty cycle, measured between tvednlmotor speed control circuit and
ground, decrease.

As the requested blower speed decreases, the fiofj@enditions occur:

1. The HVAC control module decreases the amountre&f that the blower motor speed
control circuit is modulated to ground.

2. The voltage and duty cycle, measured betweebltieer motor speed control circuit and
ground, increase.

Afterblow

Afterblow is a feature that dries the evaporatoeday operating the blower motor after the
engine is turned off. This reduces the amount ofaohial growth that can create undesirable
odors. The vehicle does not come equipped witlafieeblow feature turned on. If the afterblow
feature is required due to an odor concern, it imeigtrned on by the scan tool.

The following conditions must be met for afterblomoperate:

e The A/C compressor operated during the prior kejecy
e The system voltage is at least 11 volts to stattl@hvolts to continue to run.
e The ignition has been in the OFF position for aste80 minutes.
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Once the above conditions have been met the fallpaequence of events will occ

e The blower will run for a range of 2 minutes 30a®ts to 4 minutes.
¢ The recirculation door moves to outside air positio
e The mode valve moves to the floor position.

Auxiliary Blower Motor Control Processor

The auxiliary blower motor control processor israrerface between the auxiliary HVAC
control module and the rear blower motor. The &nyilblower motor control processor
monitors supply voltage and ground circuits torder blower motor. The auxiliary HVAC
control module provides a pulse width modulatiow/({®) signal to the control processor in
order to command the blower motor speed. The anyiblower motor control processor uses
the blower motor ground as a low side control toistdhe blower motor speed.

The blower motor forces air to circulate within threhicles interior. The vehicle operator
determines the blower motors speed by placinglthedy motor switch in a desired speed
position or by selecting automatic operation. Imuad operation, once a blower speed is
selected, the blower speed remains constant,aunéiv speed is selected. In automatic oper:
the HVAC control module will determine what blowsgreed is necessary in order to achieve or
maintain a desired temperature.

As the requested blower speed increases, the folljosonditions occur:

e The HVAC control module increases the amount oétihat the blower motor speed
control circuit is modulated to ground.

o The voltage and duty cycle, measured between tvednlmotor speed control circuit and
ground, decrease.

As the requested blower speed decreases, the fiofj@onditions occur:

e The HVAC control module decreases the amount dd timat the blower motor speed
control circuit is modulated to ground.

o The voltage and duty cycle, measured between tvednlmotor speed control circuit and
ground, increase.

Air Delivery

Front Control

The HVAC control module controls the distributioinadr by the use of recirculation and mode
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actuators. The modes that may be selecte

Defrost
Defog
Panel
Bl-Level
e Floor

The mode actuator is connected to the mode doardayn type linkage system. Depending on
the position of the door, air is directed through HVAC module and distributed through
various ducts leading to the outlets in the ddshfault is detected within the mode door travel,
the HVAC control module will drive the actuatordefrost, which is a default position for the
mode door actuator. Turning the mode door postbogither defrost or defog positions, the
HVAC control module will move the recirculation aator to outside air reducing window
fogging. When defrost/defog is selected, the A/@meessor is activated. The A/C compressor
clutch will engage when ambient temperatures apgeaB°C (38°F). A/C is available in all
modes. Recirculation is only available in Panel Batlevel modes. The rear window defogger
does not affect the HVAC system.

Auxiliary Control

The auxiliary HVAC system provides ventilation tbe rear seat occupants. The rear seat
occupants will exercise control of the auxiliary @elivery modes, air speed and the air
temperature setting. The HVAC control module wéla the ability to override the auxiliary
HVAC control module by placing it in any positiother than auxiliary.

The auxiliary mode switch in the HVAC control moeuwalllows the driver to direct the air flow
the rear of the vehicle between the floor, headlomea blend between the 2 options. Power is
provided to both front and auxiliary HVAC controbdules from I/P fuse block on the ignitiol
voltage circuit.

Recirculation Operation

The HVAC control module controls the air intakediigh the recirculation actuator. The
recirculation switch closes the recirculation dooorder to circulate the air within the vehicle.
The outside air switch opens the recirculation do@rder to route outside air into the vehicle.
Regardless of the blower motor switch positioniroetation is available only in the Panel and
Bi-Level mode switch positions. The mode switchtngsplaced in either the Panel or Bi-Level
position before the blower motor switch is placedhe OFF position. When Defrost or Defog
positions are selected outside air is circulatetth¢onindshield to reduce fogging. If the
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recirculation switch is pressed into the ON positichen the mode switch is in an unavaile
mode position, then the recirculation switch LEDI flash 3 times.

Dual Zone Operation

The HVAC control module uses dual temperature butaitches. The dual zone controls allows
for maximum temperature offset between and coneniveen the driver and passenger. It is
possible to select maximum airflow over the evajmoreore with one dual zone switch along
with maximum airflow over the heater core with titber dual zone switch. Each air tempere
actuator is independent from the other and theepgses side is not limited in it's range of
temperature offset.

Remote Start

Remote Start Activation

The following describes the HVAC control head fumaality upon receiving the remote start
active serial data message and a power mode staeisto off/awake. During remote start on
manual HVAC system the blower motor, mode doorap&rature doors, recirc door and A/C
request will be set to the current setting on tharol panel when the vehicle was last turned off.
The rear defrost will be activated and the heagatlsswill be disabled.

Remote Start De-activation

When the remote start is exited, GMLAN power modeads run mode or remote start engine
the case of manual settings, the displays willnteteethe actual state of operation of the features
on the basis of their normal control algorithms.

AIR TEMPERATURE DESCRIPTION AND OPERATION
The air temperature controls are divided into &sire

e HVAC Control Components

Heating and A/C Operation
Auxiliary Heating and A/C Operation
Engine Coolant

e A/C Cycle

HVAC Control Components

HVAC Control Module
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The HVAC control module is a GMLAN device that irisces between the operator and

HVAC system to maintain desired air temperaturedisulibution settings. The battery positive
voltage circuit provides power that the control mieduses for keep alive memory (KAM). If the
battery positive voltage circuit loses power, 2UAC DTCs and settings will be erased from
KAM. The body control module (BCM), which is thehiele mode master, provides a device on
signal. The HVAC control module provides blower, @livery mode, air temperature settings
and input signals to auxiliary HVAC control moduldne HVAC system assembly receives pc
from battery input with ignition 3 Voltage circuas a backup.

The HVAC control module supports the following fa&s:

Air Temperature Description and Operation

Feature Avallability
Afterblow Yes
Purge No
Personalization Yes
Actuator Calibration Yes

Auxiliary HVAC Control Module

The auxiliary HVAC control module provides blowar; delivery mode and air temperature
settings. When the auxiliary position is selecteain the HVAC control module, inputs from tl
control assembly will be processed by the auxillAYAC control module. If equipped with rear
seat audio (RSA) the auxiliary HVAC system will popt GMLAN.

Front Temperature Actuators

The front temperature actuators are 5-wire bi-dioeal electric motor that incorporates a
feedback potentiometer. Ignition 3 relay voltagey Feference, control, 5-volt reference and
position signal circuits enable the actuator toragge The control circuit uses either, 0, 2.5 or 5-
volt signal to command the actuator movement. Wheractuator is at rest, the control circuit
value is 2.5 volts. A 0 or 5-volt control signainamands the actuator movement in opposite
directions. When the actuator shaft rotates, therpiometer adjustable contact changes the door
position with a signal ranging between 0-5 volts.

The HVAC control module uses a range of 0-255 @tmindex the actuator position. The door
position signal voltage is converted to a 0-255toange. When the module sets a commanded
or targeted, value, the control signal is changeeither O or 5 volts depending upon the
direction that the actuator needs to rotate tolréda& commanded value. As the actuator shaft
rotates the changing position signal is sent tartbdule. Once the position signal and the
commanded valiie are the same the module chamesrtrol sianal to 2 5 volts
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Auxiliary Temperature Actuator

The auxiliary temperature actuator is a 5-wire ibectional electric motor that incorporates a
feedback potentiometer. Ignition 3 relay voltagey Feference, control, 5-volt reference and
position signal circuits enable the actuator toragge The control circuit uses either, 0, 2.5 or 5-
volt signal to command the actuator movement. Wheractuator is at rest, the control circuit
value is 2.5 volts. A 0 or 5-volt control signanamands the actuator movement in opposite
directions. When the actuator shaft rotates, therpiometer adjustable contact changes the door
position with a signal ranging between 0-5 volts.

The HVAC control module uses a range of 0-255 tmindex the actuator position. The door
position signal voltage is converted to a 0-255toange. When the module sets a commanded
or targeted, value, the control signal is changeeither O or 5 volts depending upon the
direction that the actuator needs to rotate tolréa® commanded value. As the actuator shaft
rotates the changing position signal is sent tartbdule. Once the position signal and the
commanded value are the same, the module chamgesritrol signal to 2.5 volts.

A/C Refrigerant Pressure Sensor

The A/C refrigerant pressure sensor is a 3-wiregqakectric pressure transducer. A 5-volt
reference, low reference and signal circuits entf@esensor to operate. The A/C pressure signal
can be between 0-5 volts. When the A/C refrigepaessure is low, the signal value is near 0
volts. When the A/C refrigerant pressure is high,gignal value is near 5 volts. The PCM
converts the voltage signal to a pressure value.

The A/C refrigerant pressure sensor protects tlkesfstem from operating when an excessively
high pressure condition exists. The PCM disablestmpressor clutch if the A/C pressure is
more than 3234 kPa. The clutch will be enabled #fie pressure decreases to less than 1931
kPa.

Dual Zone Operation

The HVAC control module uses dual temperature butaitches. The dual zone controls allows
for maximum temperature offset between and conentveen the driver and passenger. It is
possible to select maximum airflow over the evajmoreore with one dual zone switch along
with maximum airflow over the heater core with tteer dual zone switch. Each air tempere
actuator is independent from the other and theepgses side is not limited in it's range of
temperature offset.

Heating and A/C Operation

The purpose of the heating and A/C system is teigedheated and cooled air to the interior of
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the vehicle. The A/C system will also remove hutgidiom the interior and reduce windshit
fogging. Regardless of the temperature settingidll@ving can affect the rate that the HVAC
system can achieve the desired temperature:

Recirculation actuator setting

Difference between inside and desired temperature
Difference between ambient and desired temperature
Blower motor speed setting

Mode setting

Auxiliary HVAC settings

The manual HVAC system is a dual temperature zgsters. There are 2 separate air
temperature levers. Moving the air temperaturertei@the upward position diverts most of the
airflow through the heater core, which increasesotlitlet air temperature. Moving the air
temperature levers to the most downward positivarts most of the airflow around the heater
core, which decreases the outlet air temperatune right air temperature actuator controls the
duct air temperature flowing through the centersoteto the second row seating passenger:
air temperature offset can be as much as 16.7°%)30

Pressing the A/C button enables the HVAC contrallm®to request A/C compressor
engagement and turn ON the A/C button LED. The H\6&@Gtrol module sends a GMLAN
message to the Powertrain Control Module (PCMAi&@ compressor engagement. The PCM
will provide a ground for the A/C compressor redmabling it to close its internal contacts to
send battery voltage to the A/C compressor clubilh €he A/C compressor diode will prevent a
voltage spike, resulting from the collapse of ttegnetic field of the coil, from entering the
vehicle electrical system when the compressorssndjaged. Defrost and Defog mode selections
will request A/C operation but not turn ON the ALED.

The following conditions must be met in order floe A/C compressor clutch to turn ON:

o Ambient air temperature above 2°C

e A/C low pressure switch signal circuit is grounded.

o A/C refrigerant pressure sensor parameter istess3234 kPa.
o A/C compressor temperature switch contacts aredlos

e PCM receives an A/C request from the HVAC controtmie.

o Engine coolant temperature (ECT) is less than 124°C

e The engine RPM is less than 5,800 RPM.
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The sensor information is used by the PCM to determie following

e The A/C high side pressure

e An A/C system load on the engine

¢ An excessive A/C high side pressure
e The heat load at the A/C condenser

The A/C compressor has an A/C compressor temperaivitch. This switch protects the
compressor from over heating. The switch interrppiser to the compressor clutch coil. When
the compressor core temperature rises above 1246%CK) the switch opens, disabling the
compressor clutch coil. When the temperature lotei0°C (248°F) the switch closes,
enabling the compressor clutch coil. This switchasa serviceable part, it is integral to the A/C
compressor.

Once engaged, the compressor clutch will be diggahtor the following conditions:

o Ambient air temperature is less than 1°C (35°F).

o A/C compressor temperature switch contacts are.open
o Throttle position is 100 percent.

e The A/C low pressure switch is open.

e A/C high side pressure is more than 1931 kPa.

e A/C low side pressure is less than 151 kPa (22 psi)
Engine coolant temperature (ECT) is more than 124°C
Engine speed is more than 5,800 RPM.

Transmission shift

PCM detects excessive torque load.

PCM detects insufficient idle quality.

PCM detects a hard launch condition.

Aucxiliary Heating and A/C Operation

The auxiliary air temperature switch is a rotarglkiswitch. Turning the air temperature switch
to the warmest position diverts most of the airfiibmough the heater core, which increases the
outlet air temperature. Turning the air temperaswitch to the coolest position diverts most of
the airflow around the heater core, which decrethsesutlet air temperature.

Engine Coolant
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Engine coolant is the essential element of tharigeaystem. The thermostat controls the noi
engine operating coolant temperature. The thermalsta creates a restriction for the cooling
system that promotes a positive coolant flow ardsherevent cavitation.

Coolant enters the heater core through the inktehdiose, in a pressurized state. The heate

Is located inside the HVAC module. The ambiendaawn through the HVYAC module absorbs
the heat of the coolant flowing through the heatee. Heated air is distributed to the passenger
compartment, through the HVAC module, for passengerfort. Opening or closing the air
temperature door controls the amount of heat deld/é the passenger compartment. The
coolant exits the heater core through the retuatendose and recirculated back through the
engine cooling system.

A/C Cycle

Refrigerant is the key element in an air conditigrsystem. R-134a is presently the only EPA
approved refrigerant for automotive use. R-134misery low temperature gas that can transfer
the undesirable heat and moisture from the passenggartment to the outside air.

The A/C compressor is belt driven and operates wlemagnetic clutch is engaged. The
compressor builds pressure on the vapor refrigeGompressing the refrigerant also adds he
the refrigerant. The refrigerant is discharged ftbencompressor, through the discharge hosi
forced to flow to the condenser and then throughbtidance of the A/C system. The A/C system
Is mechanically protected with the use of a higkspure relief valve. If the A/C refrigerant
pressure sensor were to fail or if the refrigesgstem becomes restricted and refrigerant
pressure continued to rise, the high pressuref mgiliigpop open and release refrigerant from the
system.

Compressed refrigerant enters the condenser ghadmperature, high pressure vapor state. As
the refrigerant flows through the condenser, tla béthe refrigerant is transferred to the
ambient air passing through the condenser. Cotimgefrigerant causes the refrigerant to
condense and change from a vapor to a liquid state.

The condenser is located in front of the radiadomfiaximum heat transfer. The condenser is
made of aluminum tubing and aluminum cooling fimkjch allows rapid heat transfer for the
refrigerant. The semi-cooled liquid refrigeranttexhe condenser and flows through the liquid
line, to the orifice tube.

The orifice tube is located in the liquid line betm the condenser and the evaporator. The
orifice tube is the dividing point for the high atiek low pressure sides of the A/C system. As the
refrigerant passes through the orifice tube, tlessure on the refrigerant is lowered. Due to the
pressure differential on the liquid refrigerant tlefrigerant will begin to vaporize at the orifice
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tube. The orifice tube also meters the amounigoidi refrigerant that can flow into tl
evaporator.

Refrigerant exiting the orifice tube flows into teeaporator core in a low pressure, liquid state.
Ambient air is drawn through the HVAC module andges through the evaporator core. Warm
and moist air will cause the liquid refrigerantlboside of the evaporator core. The boiling
refrigerant absorbs heat from the ambient air aad/gl moisture onto the evaporator. The
refrigerant exits the evaporator through the sadiite and back to the compressor, in a vapor
state and completing the A/C cycle of heat remoMathe compressor, the refrigerant is
compressed again and the cycle of heat removepesated.

The conditioned air is distributed through the HVAGdule for passenger comfort. The heat
moisture removed from the passenger compartmehailsd change form or condense and is
discharged from the HVAC module as water.

A/C Cycle with Auxiliary

The auxiliary A/C system operates from the vehiplasary A/C system. The front or primary
A/C system must be ON to allow the rear A/C sydieifanction.

Refrigerant is the key element in an air conditigrsystem. R-134a is presently the only EPA
approved refrigerant for automotive use. R-134misery low temperature gas that can transfer
the undesirable heat and moisture from the passenggartment to the outside air.

The A/C system used on this vehicle is a non cga@ystem. Non cycling A/C systems use a high
pressure switch to protect the A/C system from&stge pressure. The high pressure switch will
OPEN the electrical signal, to the compressor klutcthe event that the refrigerant pressure
becomes excessive. After the high and low side@®/C system pressure equalize, the high
pressure switch will CLOSE. Closing the high presswitch will complete the electrical circuit
to the compressor clutch. The A/C system is alstchar@cally protected with the use of a high
pressure relief valve. If the high pressure switeine to fail or if the refrigerant system becomes
restricted and refrigerant pressure continuedst the high pressure relief will pop open and
release refrigerant from the system.

The A/C compressor is belt driven and operates wlemagnetic clutch is engaged. The
compressor builds pressure on the vapor refrigeGompressing the refrigerant also adds he
the refrigerant. The refrigerant is discharged ftbencompressor, through the discharge hosi
forced to flow to the condenser and then througtbdance of the A/C system.

Compressed refrigerant enters the condenser ghadmperature, high pressure vapor state. As
the refrigerant flows through the condenser, tla béthe refrigerant is transferred to the
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ambient air passing through the condenser. Cotimgefrigerant causes the refrigerar
condense and change from a vapor to a liquid state.

The condenser is located in front of the radiabomfiaximum heat transfer. The condenser is
made of aluminum tubing and aluminum cooling fimkjch allows rapid heat transfer for the
refrigerant. The semi-cooled liquid refrigeranttexhe condenser and flows through the liquid
line. The liquid line flow is split and the liqur@frigerant flows to both the front or primary A/C
system and to the liquid line for the rear A/C egst

The liquid refrigerant, flowing to the rear A/C w&®, flows into the rear thermal expansion
value (TXV). The rear TXV is located at the reaagorator inlet. The TXV is the dividing po
for the high and the low pressure sides of the Aé@rsystem. As the refrigerant passes through
the TXV, the pressure on the refrigerant is loweak to the pressure differential on the liquid
refrigerant, the refrigerant will begin to boilthe expansion device. The TXV also meters the
amount of liquid refrigerant that can flow into txeaporator.

Refrigerant exiting the TXV flows into the evapamatore in a low pressure, liquid state.
Ambient air is drawn through the rear A/C moduld passes through the evaporator core. \!
and moist air will cause the liquid refrigerantlboside of the evaporator core. The boiling
refrigerant absorbs heat from the ambient air aad/gl moisture onto the evaporator. The
refrigerant exits the evaporator through the sadiite and back to the primary A/C systems
suction line. Refrigerant in the primary A/C systaumtion line flows back to the compressor,
vapor state and completes the A/C cycle of heabvamAt the compressor, the refrigerant is
compressed again and the cycle of heat removepesated.

The conditioned air is distributed through the &4 module for passenger comfort. The heat
and moisture removed from the rear passenger comgatrwill also change form or condense
and is discharged from the rear A/C module as water

SPECIAL TOOLS AND EQUIPMENT
SPECIAL TOOLS

Special Tools

lllustration Tool Number/Description
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J 43600

ACR 2000 Air Conditioning Service Cent




