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General Information

Introduction

Vehicle, Engine and Transmission ID
and VIN Location, Derivative and
Usage

xf—

5030997
The vehicle identification number (VIN) plate (1) is the
legal identifier of the vehicle. The VIN plate is located
on the upper left corner of the instrument panel. The
VIN number can be seen through the windshield from
the outside of the vehicle:

Vehicle Identification Number (VIN) System

Position Definition Character Description

1 United States

1 Country of Origin -
3 Mexico

2 Manufacturer G General Motors
T GMC Truck

3 Vehicle Brand/Type
D GMC Incomplete
N 6,001-7,000 Ibs/Hydraulic/Standard Cab
P 6,001-7,000 Ibs/Hydraulic/Crew Cab

4 GVWR/Brake System/Body Style R 6,001-7,000 Ibs/Hydraulic/Extended Cab
U 7,001-8,000 Ibs/Hydraulic/Crew Cab
\Y 7,001-8,000 Ibs/Hydraulic/Extended Cab
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1-4 General Information

Vehicle Identification Number (VIN) System (cont'd)

Position Definition Character Description
8/A GMC Sierra 1500, Fleet/Base 2WD
8/B GMC Sierra 1500, SLE 2WD
8/C GMC Sierra 1500, Elevation 2WD
8/D GMC Sierra 1500, SLT 2WD
8/F GMC Sierra 1500, Denali 2WD
8/L GMC Sierra 2500 Fleet/Base 2WD
8/M GMC Sierra 2500 SLE 2WD
8/N GMC Sierra 2500 SLT 2WD
8/P GMC Sierra 3500 Fleet/Base 2WD
8/R GMC Sierra 3500 SLE 2wWD
8/S GMC Sierra 3500 SLT 2WD

5/6 Line Chassis/Series 8/9 GMC Sierra 2WD, (Non-US, Non-Canada)
9/A GMC Sierra 1500, Fleet/Base 4WD
9/B GMC Sierra 1500, SLE 4WD
9/C GMC Sierra 1500, Elevation 4WD
9/D GMC Sierra 1500, SLT 4WD
9/E GMC Sierra 1500, AT4 4WD
9/F GMC Sierra 1500, Denali 4WD
9/L GMC Sierra 2500 Fleet/Base 4WD
9/M GMC Sierra 2500 SLE 4WD
9/N GMC Sierra 2500 SLT 4WD
9/P GMC Sierra 2500 AT4 4WD
9/R GMC Sierra 2500 Denali 4WD
RPO AYO0 - Active Manual Belts, Airbags — Driver and
7 Restraint System E Passenger — Front (1st row), Front Seat Side (1st row),

Roof Side (all seating rows)

RPO L84, Engine Gas, 8 Cylinder, 5.3L, DI, DFM,
Aluminum, GEN 5, VAR 2

RPO L82, Engine Gas, 8 Cylinder, 5.3L, DI, AFM,
Aluminum, GEN 5, VAR 1

RPO LV3. Engine Gas, 6 Cylinder, 4.3L, GEN 5, SIDI,
V6, VVT, OHV, E85 MAX, Aluminum

RPO L3B, Engine Gas, 4 Cylinder, L4, 2.7L, SIDI VVT,
Turbo, DOHC, Aluminum

RPO L87, Engine Gas, 8 Cylinder, V8, 6.2L, DI AFM,
Aluminum, GEN 5

RPO LM2, Engine Diesel, 6 Cylinder, 3.0L, CRI, V6,
DOHC, Turbo, VGT, Aluminum

RPO L5P - ENGINE DIESEL, 8 CYL, 6.6L, DI, V8,
TURBO, DURAMAX, GEN 5, VAR. 1

RPO L8T - ENGINE GAS, 8 CYL, 6.6L, SIDI, VVT,
CAST IRON

8 Engine Type

Check Digit — Check Digit

10 Model Year 2020

Flint, Michigan, USA
Fort Wayne, Indiana, USA
G Silao, Mexico

N|T|r—

1 Plant Location

12-17 Plant Sequence Number — Plant Sequence Number
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2.7L (L3B) Engine ID and VIN Derivative Location
Engine Identification

3.0L (LM2) Diesel Engine ID and VIN Derivative
Location

Engine Identification
4.3L (LV3) Engine ID and VIN Derivative Location
Engine Identification

5.3L (L82 L84) or 6.2L (L87) Engine ID and VIN
Derivative Location

Engine Identification

10L80 (MQB) Transmission ID and VIN Derivative
Location

Transmission ldentification Information

6L80 (MYC) Transmission ID and VIN Derivative
Location

Transmission ldentification Information

8L90 (MQE) Transmission ID and VIN Derivative
Location

Transmission ldentification Information

Vehicle Certification, Tire Placard,
and Anti-Theft Label

1 2 3 4 5 6
am\ e\ W \
L ]
GWIR GAWR ERT RR
KG KG KG
LB LB LB
7
14— i
8
13— 1T—1 I r—1
TYPE: 9
TIRE SIZE q RIM MODEL 3
FRT
RR —/
| spa : —
SN\
12 11 10

4992823
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General Information

Vehicle Certification Label

Callout

Description

A vehicle-specific Certification label is attached to the vehicle's center pillar (B-pillar) and displays the following assessments:

Logo

Final Date of Manufacture (Month and Year MM/YY)

2 Date of manufacture is to reflect the date that the vehicle is counted as built. In those cases where a replacement
label is needed, the replacement label should reflect the actual build date not the date of replacement.

3 Name of Manufacturer

4 Maximum Gross Vehicle Weight Rating (GVWR)

5 Maximum Gross Axle Weight Rating (GAWR) - Front

6 Maximum Gross Axle Weight Rating (GAWR) - Rear

7 Certification Statement

8 Vehicle Identification Number (VIN)

9 Engineering Model Number

10 Vehicle Class Type (Pass Car, etc.)

11 Original Equipment Rim Size

12 Original Equipment Tire Size

13 Paint Code
QR Code

14 Once the QR code is scanned, the information will appear in this order on your smartphone or laptop: VIN, Model

Year, Model, Build Month, Year, Engineering Book, Vehicle Order Number, 3 Digit RPO Codes sorted
alphanumerically and the Paint Code (same code appears the lower left of the QR code)

e
TIRE AND LOADING INFORMA/TI(\N ‘ §
x
[SEATING CAPACITY, TOTAL | FRONT | I(EAR \ ) §
The combined weight of occupants and cargo should never exceed XXX kg or XXX Ibs. >
x
TIRE ORGINAL SIZE COLD TIRE PRESSURE SEE OWNER'S ;<<
FRONT | | 1 ) | | MANUAL FOR §
ADDITIONAL
rear W 1| INFORMATION | 3
SPARE //I 1 //I 1 ;Y4
L I./- 1/ J

4962282
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General Information 1-7

Tire Placard

Callout

Description

A vehicle-specific Tire and Loading Information label is attached to the vehicle's center pillar (B-pillar) and displays the following
assessments:

1

Specified Occupant Seating Positions

2 Maximum Vehicle Capacity Weight

3 Original Equipment Tire Size

4 Tire Pressure, Front, Rear, and Spare (Cold)

\
r n ™
GM|  INVAL7DTAG0000005
\ L J
4962289
Anti-Theft Label

Callout | Description

This legal identifier is in the front corner of the instrument panel, on the driver side of the vehicle. It can be seen through the
windshield from outside. The Vehicle Identification Number (VIN) also appears on the Vehicle Certification and certificates of title
and registration.

1

| Vehicle Identification Number (VIN)

RPO Code List RPO Description
The following table provides the description of the 4JR INTERIOR TRIM-DARK ASH GRAY/VY DK
Regular Production Option (RPO) codes that are ATMOSPHERE
available on the vehicle. The vehicle's RPO list is 4SA PACKAGE-SLT OPTION 1
printed on the Service Parts Identification Label.
4SB PACKAGE-SLT OPTION 2
RPO Description 5A7 WHEEL SPARE-NONE
00A WHEEL SPARE-17 X 8.0, J, STEEL, 5AZ ACCESSORY-SAFETY KIT - UNIVERSAL
DESIGN 2 (SEO)
5H1 KEY-SINGLE KEY SYSTEM, 2
01U PRIMARY COLOR-EXTERIOR, SPARE KEYS
SPECIAL (02)
ACCESSORY-BRAKE UPGRADE PKG 1 -
1SA PACKAGE-OPTION 01 SJL COMPLETE
3SA PACKAGE-SLE OPTION 1 515 THEFT DETERENT SYS-FLEET
3SB PACKAGE-SLE OPTION 2 IMMOBILIZER MODIFICATIONS (SEO)
4AA INTERIOR TRIM-JET BLACK 5LE ACCESSORY-GARAGE DOOR OPENER
4F2 INTERIOR TRIM-JET BLACK / KALAHARI PROVISIONS-REAR CAMERA PREP AND
S e SNS CAMERA (SEO)
INTERIOR TRIM-GIDEON/VY DK
4JJ ATMOSPHERE 5SA PACKAGE-DENALI OPTION 1
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1-8 General Information

RPO Description RPO Description
SV ACCESSORY-TIE DOWN RINGS - AR WINDOW REG PASS DR-MANUAL
CARGO AREA OPERATED
W7 ACCESSORY-AIR FILTER - ATE ADJUSTER PASS ST-4WAY, DISCONT
PERFORMANCE MAN RECLINE, MAN FORE/AFT
v SEAT CENTER-FRONT ROW 20% ADJUSTER PASS ST-8WAY, PWR
CENTER SEAT DELETE (SEO) A7K RECLINE, PWR FORE/AFT, PWR HEIGHT,
574 TIRE & WHEEL-SPARE WHEEL & PWR TILT
CARRIER - NONE (SEO) AAC PARTS PKG-SHIPPED LOOSE
638 ACCESSORY-TONNEAU - RR COMPT - TRI AAK ACCESSORY-FLOOR LINER -
FOLDING CONTOURED - ALT DESIGN 1
63G ACCESSORY-TAILGATE ASSIST ACO IDENTIFICATION-ACCESSORY CATALOG
LIGHTING OFFERING
LABEL, WARNING-CALIFORNIA, PROP 65 AE7 SEAT-FRT SPLIT, DRIVER, PASS
65C COMPLIANT
AED WINDOW REG PASS DR-POWER
6K5 SALES PACKAGE-CONVENIENCE I OPERATED, EXPRESS DOWN
sMo TIRE SPARE-265/70R17 SL 115S BW AEF WINDOW REG PASS DR-POWER
AT (SEO) OPERATED, EXPRESS UP/DOWN
8F2 ORNAMENTATION-NONE AEQ WINDOW REG REAR DR-POWER
83 ALARM B/U-ELECTRICAL, 97 OPERATED, EXPRESS DOWN
DECIBELS (SEO) AKO WINDOW TYPE-PRIVACY
LABEL INFORMATION-LABEL, FASTEN AKP WINDOW TYPE-SOLAR ABSORBING
8x8 SEAT BELTS (SEO)

SENSOR INDICATOR-INFLATABLE

989 GOVERNOR-VEHICLE TOP SPEED LIMIT - ALO RESTRAINT, FRT PASS/CHILD PRESENCE
70 MPH (SEO) DETECTOR
9C2 GOVERNOR-VEHICLE TOP SPEED LIMIT - LOCK CONTROL, ENTRY-REMOTE
65 MPH (SEO) AQQ ENTRY, EXTENDED RANGE (MY 09 AND
D7 GOVERNOR-VEHICLE TOP SPEED LIMIT - FUTURE)
75 MPH (SEO) EQUIPMENT-SENSOR AIR MOISTURE &
ASV W/S TEMP
9J4 BUMPER RR-(NONE)

LOCK CONTROL, ENTRY-REMOTE
oL3 TIRE SPARE-NONE ATH ENTRY, EXTENDED RANGE, PASSIVE
oL7 EQUIPMENT-ACSRY WRG JUNC BLK ENTRY, ALL DOORS
o9M4 DECAL-ENDGATE - NONE (SE0) AU3 LOCK CONTROL-SIDE DR, ELEC
9R1 DECAL-PICKUP BOX SIDE - NONE (SEO) AXG WINDOW REG DRVR DR-POWER

OPERATED, EXPRESS UP/DOWN
9V5 COLOR-WOODLAND GREEN (SEO)

AXK VEHICLE TYPE-TRUCK
oW3 COLOR-WHEATLAND YELLOW, LEAD
FREE (SEO) RESTRAINT SYSTEM-SEAT, INFLATABLE,
AY0 DRIVER & PASS FRT, SEAT SIDE,
owa COLOR-TANGIER ORANGE, LEAD ROOF SIDE
FREE (SEO)
A3 SEAT-FRT SPLIT, DRIVER, PASS, FULL
A2S ADJUSTER DRIVER SEAT-4WAY, FEATURE CENTER
DISCONT MAN RECLINE, MAN FORE/AFT
B1J LINER-RR WHEELHOUSE
ADJUSTER DRIVER SEAT-8WAY, PWR
A2X RECLINE, PWR FORE/AFT, PWR HEIGHT, B26 SALES PACKAGE-SAFETY PACKAGE
PWR TILT VAR. 1
A5 MEMORY-SEAT ADJUSTER, MIRROR, B30 COVERING FLOOR-CARPET
POWER, DRIVER, PERSONALIZATION B32 COVERING FRT-FLOOR MATS, AUX
A48 \F’,V(')"\‘A[/DEORW RR-FULL WIDTH, SLIDING, B33 COVERING REAR-FLOOR MATS, AUX
COVERING FRT-FLOOR MATS,
A50 SEAT-FRT BKT B34 CARPETED INSERT
AS2 SEAT-FRT BENCH B35 COVERING REAR-FLOOR MATS,
LOCK CONTROL RR CMPT-LID, TAILGATE, CARPETED INSERT
ABO KEY ACTIVATED
859 SALES PACKAGE-FUNCTIONAL
AG8 SEAT RR-SPLIT, FOLDING PACKAGE
760 WINDOW REG DRVR DR-MANUAL BAG PARTS PKG-EXPORT

OPERATED

BAQ

SALES PACKAGE-STYLE VAR 1
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MAN FOLD, FLAT/DRVR, CNVXPASS

RPO Description RPO Description
BG9 COVERING FLOOR-RUBBER DNS EQUIPMENT-SUPPLIER INSTALLED
BGP SALES PACKAGE-SAFETY PACKAGE DP6 MIRROR PROVISIONS-HOUSING,
VAR. 2 PAINTED
BRS STEPS, RUNNINGBOARD-SIDE, DPY MIRROR PROVISIONS-HOUSING,
RETRACTABLE, POWER, BRIGHT CHROME
BTM SWITCH-START, KEYLESS MIRROR O/S-LH & RH, WIDE FIELD OF
VIEW, MAN EXTEND, MAN FOLD,
BTV REMOTE START-ENGINE DPO HEATED, REMOTE CONT, AUX CARGO
BVT STEPS, RUNNINGBOARD-SIDE, CHROME LMP, AUX CLEAR LMP
BWN STEPS-CORNER ASSIST, BUMPER MIRROR O/S-LH & RH, WIDE LOAD, VERT
DQS GLS,MAN EXT,PWR FLD,HTD,TURN SIG
HEATER AIR SYSTEM-HEATING/ IND,R/CON,MEMORY,AUX CLEAR LP,AUX
C32 DEFROSTER SYSTEM, REINFORCED, CARGO LP
ELECTRIC
MIRROR I/S R/V-LT SENSITIVE, FULL
C49 DEFOGGER-RR WINDOW, ELECTRIC DRZ VIDEO DISPLAY
HVAC SYSTEM-AIR CONDITIONER FRT, DT4 ASHTRAY-CIGARETTE LIGHTER
C4P SEMIAUTOMATIC, ELECTRONIC
CONTROLS E20 HANDLE O/S DOOR-CHROME
C59 VENT-AIR, CONSOLE, RR E35 PICKUP BOX INNER-STEEL
c67 HVAC SYSTEM-AIR CONDITIONER FRT, E3Z PICKUP BOX INNER-ALT MTL
ELECTRONIC CONTROLS E63 BODY EQUIPMENT-FLEETSIDE PICK-
col SWITCH-ROLL OVER SENSING UP BOX
CE5 ROOF-SUN, GLASS, SLIDING, ELEC (DO E6H COUNTRY-OMAN
NOT USE NEXT NEW MAJOR) - COUNTRY-UNITED STATES OF
CGN LINER-PUBX, SPRAY ON AMERICA (USA)
cU2 HVAC SYSTEM-AIR CONDITIONER FRT, ENL ENG CONTROL DISABLE-STOP/START,
AUTO TEMP CONT, AUX TEMP CONT NON-LATCHING
CK2 COUNTRY-YEMEN EXP EXPORT-
CTT HITCH ASSIST-GUIDELINES CHASSIS DRIVE LINE-ALL WHEEL DRIVE
F48 (AWD)/FOUR WHEEL DRIVE(4WD),
cu7 COUNTRY-KUWAIT DRIVER SELECT
cus COUNTRY-SAUDI ARABIA FE9 CERTIFICATION-EMISSION, FEDERAL
Cv3 COUNTRY-MEXICO FHS VEHICLE FUEL-GASOLINE E85
Cva8 COUNTRY-IRAQ FHX VEHICLE FUEL-DIESEL B20
CWM SALES PACKAGE-TECHNOLOGY FJW VEHICLE FUEL-GASOLINE E15
CX9 COUNTRY-LEBANON FWI PLANT CODE-FT WAYNE, IN, USA
CY2 COUNTRY-JORDAN G1W PRIMARY COLOR-EXTERIOR, ABALONE
D07 CONSOLE-FRT COMPT, FLOOR, CUSTOM WHITE TRICOAT(140X)
D31 MIRROR I/S RV-TILT GoX PRIMARY COLOR-EXTERIOR, HAVANA
D3S COUNTRY-QATAR MET-1 (439C)
' G7C PRIMARY COLOR-EXTERIOR, PULL ME
D4C COUNTRY-BAHRAIN OVER RED SOLID (130X)
D5P COUNTRY-UNITED ARABIC EMIRATES G80 AXLE POSITRACTION-LIMITED SLIP
D72 HANDLE O/S DOOR-BLACK 69K PRIMARY COLOR-EXTERIOR, SATIN
D75 HANDLE O/S DOOR-BODY COLOR STEEL GRAY MET-3 (464C)
DD8 MIRROR I/S RIV-LT SENSITIVE GAO KINDA BLUE MET 1 818Dy =~
MIRROR O/S-LH & RH, MANUAL, MANUAL
DEN ' ' PRIMARY COLOR-EXTERIOR,
FOLD, FLAT/DRVR, CNVX/PASS GAN SWITCHBLADE SILVER MET (G) 636R
MIRROR O/S-LH & RH, ELEC REMOTE,
DEZ POWER FOLD, HEAT, PERM LIGHT, LT GAZ \F/’V'TJM'ERE %%;L?R'EXTER'OR' SUMMIT
SENSITIVE DRVR, FLAT/DRVR, ©)
CNVX/PASS PRIMARY COLOR-EXTERIOR, BLACK
GBA (G) 8555
DHG MIRROR I/S FRT VAN-LH & RH,
SUNSHADE, ILLUM &l PRIMARY COLOR-EXTERIOR, HUDSON
OLF MIRROR O/S-LH & RH, RC, ELEC, HEAT, MET-1(621D)
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1-10 General Information
RPO Description RPO Description
HANDLING CHARGE-FROM FT WAYNE K05 HEATER ENG-BLOCK
GEY ASM, TO GROUND EFFECTS LTD., FT
: ) CRUISE CONTROL-AUTOMATIC,
WAYNE. IN, BACK TO FT WAYNE ASM. K34 LT RONIC
GFF TRIM PACKAGE-BASE K47 AIR CLEANER-HIGH CAPACITY
GFG TRIMPACKAGE-AT4 Kac CHARGER-INDUCTIVE PORTABLE
GFI TRIM PACKAGE-SLE WIRELESS DEVICE
GFJ TRIM PACKAGE-ELEVATION KA1 HEATER SEAT FRT-DRVR & PASS
GFU TRIM PACKAGE-SLT KA6 HEATER SEAT-REAR
GFW TRIM PACKAGE-DENALI KC4 COOLING SYSTEM-ENG OIL
Ul PRIMARY COLOR-EXTERIOR, DARK KCs RECEPTACLE-ELECTRICAL, ACCESSORY
SHADOW MET -1 (626D) (DNU NEW/MAJOR - USE KH8)
Py PRIMARY COLOR-EXTERIOR, GLORY KCo RECEPTACLE PUBX-ELECTRICAL,
RED TINT-2 (434B) 110 VOLT
Gs6 PRIMARY COLOR-EXTERIOR, SCORPION KCA RECEPTACLE PUBX-ELECTRICAL,
MET -1 (634D) 230 VOLT
GU5 AXLE REAR-3.23 RATIO KI3 STEERING WHEEL HEAT-AUTOMATIC
GU6 AXLE REAR-3.42 RATIO K4 RECEPTACLE I/P-ELECTRICAL, 110 VOLT
INTERIOR TRIM CONFIG-CLOTH, LEVEL KI5 RECEPTACLE I/P-ELECTRICAL, 230 VOLT
Hou 2. JET BLACK
’ ENG CONTROL-STOP/START SYS,
T INTERIOR TRIM CONFIG-CLOTH, LEVEL KL9 CONVENTIONAL AT, CONVENTIONAL MT
1, JET BLACK OR BRAKE RELEASE LATE RESTART
1y INTERIOR TRIM CONFIG-LEATHER, KNP COOLING SYSTEM-TRANS, HD
LEVEL 2, JET BLACK KPA RECEPTACLE-ELECTRICAL, FRT
HoG INTERIOR TRIM CONFIG-VINYL, LEVEL 1, CONSOLE RR, 12 VOLT
JET BLACK KQV HEATER-SEAT, VENTED, FRT
H2X P HIOR TR SO | GLEATHER, KSG CRUISE CONTROL-AUTOMATIC,
: ADAPTIVE, WITH STOP/GO
HS1 ALERT-SAFETY HAPTIC SEAT I CENERATOR.220 AP
INTERIOR TRIM CONFIG-CLOTH, LEVEL
HV5 2. GIDEON/VY DK ATMOSPHERE Kw7 GENERATOR-170 AMP
ENGINE-GAS, 4 CYL, L4, 2.7L, SIDI, VVT,
INTERIOR TRIM CONFIG-LEATHER, L3B ’ ,L4,2.7L, SIDI, VVT,
HVC LEVEL 1, GIDEON/VY DK ATMOSPHERE TURBO, DOHC, ALUM
ENGINE-GAS, 8 CYL, 5.3L, V8, DI, AFM
INTERIOR TRIM CONFIG-LEATHER, L82 ’ ,5.3L, V8, DI, AFM,
HVD LEVEL 2, JET BLACK/KALAHARI ALUM, GEN 5, VAR 1
ENGINE-GAS, 8 CYL, 5.3L, V8, DI, DFM
INTERIOR TRIM CONFIG-LEATHER, L84 ’ ,5.3L, V8, DI, DFM,
HVE LEVEL 2, GIDEON/VY DK ATMOSPHERE ALUM, GEN 5
INTERIOR TRIM CONFIG-LEATHER, L87 o e e B oYL, V8, 6.2L, DI DFM,
HVH LEVEL 4, MED DARK ASH GRAY / VY DK '
ATMOSPHERE ENGINE-DIESEL, 6 CYL, 3.0L, CRI, L6,
120 ENGINEERING YEAR-2020 LM2 \E}Eg‘%v TURBO, VGT, ALUM, CSS50V,
I0R LW EiMI, MIDLEVEL CONNECTIVITY 3.X V3 ENGINE-GAS, 6 CYL, 4.3L, GEN 5, SIDI,
' : V6, VVT, OHV, E85 MAX, ALUM
RADIO-INFOTAINMENT SYSTEM - 3.X MID/
08 HIGH HMI, ENHANCED CONNECTIVITY, MAH “R”Q%’fﬁg{;\fG AREA-US, PUERTO
VOICE RECOGNITION, MID SD NAV
CAPABLE MAM MARKETING AREA-MIDDLE EAST
RADIO-INFOTAINMENT SYSTEM - 3.X MID/ MBC MARKETING AREA-CANADA
10T HIGH HMI, ENHANCED CONNECTIVITY,
VOICE RECOGNITION, PREMIUM SD NAV MCR RECEPTACLE-MEMORY CARD (DO NOT
USE NEXT NEW MAJOR)
BRAKE SYSTEM-POWER, FRT & RR DISC,
J61 ABS, 17" MCX MARKETING AREA-MEXICO
JBP BRAKE LINING WEAR SY-LIFE SPAN MCY RECEPTACLE-USB ONLY (DO NOT USE
PROGNOSTIC INDICATOR NEXT NEW MAJOR, SEE BFO)
JHD CONTROL-HILL DESCENT, GEAR HOLD MCZ PORT, MULTI ELEK DEV-USB (DO NOT
USE NEXT NEW MAJOR, SEE BFO)
JL1 CONTROL-INTEGRATED TRAILER BRAKE
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QDV

TIRE ALL-265/70R17 SL 115S BW AT VAR 1

RPO Description RPO Description
TRANSMISSION-AUTO 10 SPD, 10L80, QK1 GATE TYPE-PUBX END STANDARD
MQB ATSS, CPA, GEN 2
, OFA, QK2 GATE TYPE-PUBX END ENHANCED
MQE TRANSMISSION-AUTO 8 SPD, 8L90, ATSS, o GATE FUNGTIONANUAL
Ve PLANT CODE-SILAO, MEXICO QT3 GATE FUNCTION-MANUAL ASSIST
GATE FUNCTION-MANUAL ASSIST
MYC TRANSMISSION-AUTO 6 SPD. HMD, 6L80 QTs CATE FUNCTION-T
NO1 LOCK CONTROL-FUEL PLUG o7 SATE FUNCTIONPOWER
NO6 STEERING COLUMN LOCK-ELECTRICAL - REALLLT275/65R 18 G 11071130 BW
N10 EXHAUST SYSTEM-DUAL OOR, VAR1
N33 STEERING COLUMN-TILT TYPE SEAT RR-SPLIT, FOLDING, BASE
R70 STORAGE
N37 STEERING COLUMN-TILT, TELESCOPING
NB5 EXHAUST SYSTEM-SINGLE (DO NOT USE R88 égggg%%'?_Yé"E-glL’GM,\}"éATED EMBLEM -
NEXT NEW MAJOR, USE NC2)
CERTIFICATION.EMISSION RBR WHEEL-22 X 9.0, J, STEEL, DESIGN 1
NET GEOGRAPHICALLY RESTRICTED RC5 TIRE ALL-LT265/70R17 C 112Q BW AT
('TOEOGL'EEFE;AJ\',??‘UEEF;S)’O%H,\'A%LLE\?RUP TO 14, RCP ACCESSORY TIRE-TIRE ALL - LT275/
65R18 C 110/113Q BW MT VAR1
NHT ?g\'}/ﬁﬁg'\"ANCE PACKAGE-ENHANCED RD3 WHEEL-20 X 9.0, J. ALUMINUM, DESIGN 3
e STEERING WHEEL.STANDARD RD6 WHEEL-17 X 8.0, J, STEEL, DESIGN 2
NPO TRANSFER CASE-ACTIVE, SINGLE RDI ACCESSORY-KEYLESS ENTRY
SPEED,SWITCH ACTIVATED,ALUM RHM TIRE SPARE-LT265/70R17 C 112Q BW AT
NP5 STEERING WHEEL-LEATHER WRAPPED ACCESSORY-FLOOR LINER -
RIA CONTOURED
NGH TRANSFER CASE-ACTIVE, TWO SPEED,
SWITCH ACTIVATED, ALUM - WHEEL SPARE-17 X 8.0, J, STEEL,
NTB EMISSION SYSTEM-FEDERAL, TIER 3 DESIGN 1
ACCESSORY-ILLUMINATED EMBLEM -
NUB EMISSION SYSTEM-CALIFORNIA, ULEV70 RN2 A o
NUC EMISSION SYSTEM-CALIFORNIA, ULEV50 — WHEEL18X 85, ALUMINGM DESIGN T
NUF | SYSTEM-CALIFORNIA, RTL WHEEL-20 X 9.0, J, ALUMINUM, DESIGN 1
NZH WHEEL-20 X 9.0, J, ALUMINUM, DESIGN 8 RVG ﬁggﬁgggRY'ADAPTER - TRAILER
NZM DESELA0X 9.0, J, ALUMINUM, RV ACCESSORY-ASSIST STEPS - TUBULAR -
OVAL - BLACK
NZQ DESEL20X 9.0, J, ALUMINUM, 2vS ACCESSORY-ASSIST STEPS - TUBULAR -
ROUND - BLACK
NZZ SAAD, ERCR OB SKID PLATE, "OFF 2o ACCESSORY-BED STORAGE BOX - SIDE
FULL LENGTH - COMPOSITE
PTT TRAILER TIRE PRESSUR-MANUAL LEARN — CHASSIS DRIVE INE-REAR WHEEL
PZ8 IMAGE ADJUSTMENT-HITCH VIEW DRIVE (RWD)
PZX WHEEL-18 X 8.5, J, ALUMINUM, DESIGN 2 RWR ACCESSORY-CAMERA - REAR VISION
QsU WHEEL-17 X 8.0, J, ALUMINUM, DESIGN 2 RWS ACCESSORY-FLOOR MATS - CARPET
QAB TIRE ALL-275/60R20 SL 115S BW AL2 ACCESSORY-CENTER CAP - WHEEL -
RXH DESIGN 1
QAE TIRE ALL-275/60R20 SL 115S BW AT
QAQ TIRE SPARE-255/80R17 SL 1155 BW SPR RXJ Do s N-CENTER GAP - WHEEL -
QBN $f§1ALL'255/70R17 SL 1128 BWALS RXQ ACCESSORY-CONVENIENCE NET - BED
MOUNTED
QBR XL%%%%REQW 70R17 SL 1128 BW RYT ACCESSORY-FIRST AID KIT
o RE ALL 265 65R T8 ST AT B ALS S08 ACCESSORY-HIGHWAY SAFETY KIT
VAR 1 SOM ACCESSORY-ILLUMINATED DOOR SILLS
aDs TIRE ALL-265/65R18 SL 114T WOL AT SoP ACCESSORY-INSERT - FLOOR CONSOLE
VAR ot ACCESSORY-INTERIOR TRIM KT -

ALTERNATE FINISH 1
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1-12  General Information
RPO Description RPO Description
soy ACCESSORY-LAMPS - CARGO AREA sG3 ACCESSORY-SPRINGS - SPORT
$10 ACCESSORY-CONTAINER - LOCKABLE SUSPENSION
STORAGE - INTERIOR SGM ACCESSORY-WHEEL -22 X 9.0 - J -
SV ACCESSORY-HEADPHONES - RSE ALUMINUM - DESIGN 9
ACCESSORY-WHEEL -22 X 9.0 - J -
S2B \SVESEIEI’_\ISFARE-WX?.O,J,ALUMINUM, SHD ALUMINUM - DESIGN 10
S30 ACCESSORY-LAMP KIT-FRONTFOG SIE ACCESSORY-PUBX TIERED STORAGE
ACCESSORY-RSE - PORTABLE MEDIA
S41 ACCESSORY-LINER - WHEEL HOUSE SIL CONNECTIVITY PKG - W/INTEGRATED
s47 ACCESSORY-LUG NUTS POWER
S$4X ACCESSORY-MIRROR COVERS/SKULL SJ9 ACCESSORY-GRILLE / GRILLE INSERTS -
CAPS - ALTERNATE FINISH - PAINTED ALTERNATE FINISH 1
g4z ACCESSORY-MIRRORS - TRAILER SKY ACCESSORY-WHEEL - 18 X 8.5 - J -
EXTENSION ALUMINUM - DESIGN 1
S54 ACCESSORY-NAVIGATION MAP UPDATES SL7 ACCESSORY-PUBX LADDER / UTILITY
RACK STANCHIONS
6L ACCESSORY-PROTECTOR - ROCKER
PANEL WHEEL-22 X 9.0, J, ALUMINUM,
SMF
DESIGN 11
SBN ACCESSORY-RECEIVER COVER -
TRAILER HITCH SNR SEAT RR-SPLIT, FOLDING, DELUXE
STORAGE
S6P ACCESSORY-REMOTE START KIT
SPY ACCESSORY-LUG NUTS - ALT FINISH
SAF LOCK-SPARE TIRE, HOIST SHAFT
SPZ ACCESSORY-WHEEL LOCKS - ALT FINISH
SBY ACCESSORY-SPORT BAR - BED
MOUNTED - DESIGN 1 ACCESSORY-RSE - DUAL HEADREST
SR3 DISPLAY W/WIRELESS CONNECTIVITY
scz ACCESSORY-TAILGATE HANDLE - & DVD
ALTERNATE FINISH - CHROME
ACCESSORY-TRAILER TIRE PRESSURE
SD5 ACCESSORY-TIRE PRESSURE MONITOR SUR MONITOR
SDA ACCESSORY-TOW HOOKS T3U LAMP FRT FOG-FRT FOG
SDE ACCESSORY-TRAILER HITCH - TDM MODE-TEEN DRIVER SETTINGS
REMOVABLE
COLOR COMBINATION-SOLID, SPECIAL
ACCESSORY-WHEEL - 18" - ALUMINUM - TGK PAINT
SES DESIGN 2
- TQ5 HEADLAMP HIGH BEAM-AUTO CONTROL
SEH ACCESSORY-WHEEL - 20" - ALUMINUM -
DESIGN 1 ACCESSORY-CAMERA PKG -
TRO
TRAILERING AUX MOUNTED
SES ACCESSORY-WHEEL - 22 X 9.0 - J -
ALUMINUM - DESIGN 1 TTO ﬁgglESSTSORY-TRAILERING HOOKUP
SEU ACCESSORY-WHEEL - 22 X 9.0 - J - -
ALUMINUM - DESIGN 2 TUE (E)DRINT,I%VINFTINTATION-EMBLEM, TEXAS
SEV ACCESSORY-WHEEL - 22 X 9.0 - J -
ALUMINUM - DESIGN 3 u12 LAMP-EXTR, OSRV MIRROR, TASK
SEW ACCESSORY-WHEEL - 22 X 9.0 - J - U19 SPEEDOMETER-INST, KILO & MILES, KILO
ALUMINUM - DESIGN 4 ODOMETER
ACCESSORY-WHEEL-22X90-J - u1D INDICATOR-TRAILER INFORMATION
SEZ ALUMINUM - DESIGN 6
- u2J DIGITAL AUDIO SYSTEM-S-BAND - NONE
ACCESSORY-WHEEL - 22 X 9.0 - J -
SFO ALUMINUM - DESIGN 7 U2K DIGITAL AUDIO SYSTEM-S-BAND
SF1 ACCESSORY-WHEEL - 22 X 9.0 - J - vzl RECEPTION-HD
ALUMINUM - DESIGN 8 u73 ANTENNA-FIXED, RADIO
SF6 ACCESSORY-WHEEL FLARES - u9s SPEAKER SYSTEM-2, BASE
ALTERNATE DESIGN - PAINTED uD5 PARK ASSIST-FRONT AND REAR
SFE ACCESSORY-WHEEL LOCKS e S ARK ASSIST-REAR
SFJ AECESSORY-WINDOW SHADES - UDC DISPLAY INSTRUMENT-DRIVER INFO
ENHANCED (ONE COLOR GRAPHIC)
SFW ALARM Gy CH TP ELECTRICAL DISPLAY INSTRUMENT-DRIVER INFO
uDD ENHANCED (MULTI COLOR STANDARD
SFZ ACCESSORY-EMBLEM - EXTERIOR - GRAPHIC)

DESIGN 1
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RPO Description RPO Description
uDU PROVISIONS-REAR CAMERA PREP UVN VISION AUXILIARY-CARGO BED
UEO COMMUNICATION SYSTEM-VEHICLE UVS VISION-360 & TRAILER VIEW, MONO, HD
-NONE DIGITAL (DO NOT USE AFTER MY2022)
COMMUNICATION SYSTEM-VEHICLE, V46 BUMPER FRT-CHROME
UE1 ONSTAR
V76 HOOK-TOW
UE4 SFSNTSAﬁ'él'END'CATOR'FOLLOW'NG VEHICLE STATEMENT-VEHICLE LABEL
V87 CONTENT - GULF STATES
UEU SENSOR INDICATOR-FORWARD ORGANIZATION
COLLISION ALERT vac VEHICLE STATEMENT-VEHICLE LABEL
UF2 LAMP-CARGO CONTENT - NO CERT STATEMENT
UFG REAR CROSS TRAFFIC-ALERT VaD VEHICLE STATEMENT-VEHICLE LABEL
UG1 OPENER-GARAGE DOOR, UNIVERSAL CONTENT-U.S. FMVSS
VEHICLE STATEMENT-VEHICLE LABEL
UGA HOOK-TOW, RED V8E CONTENT - CANADA CMVSS
UHL VEHICLE-U-HAUL VAV ACCESSORY-FLOOR MATS - ALL
UHN WHEEL-18 X 8.5, J, ALUMINUM, DESIGN 3 WEATHER
DISPLAY INSTRUMENT-DRIVER INFO VB5 BUMPER FRT-COLOR
GRAPHIC)
UHX LANE ACTIVE SAFETY-KEEP ASSIST VBN ACCESSORY-PUBX CARPET
COLL IMMINENT BRK-LOW SPEED, VEH VBR ACCESSORY-PUBX RUBBER MAT
UHY FWD MOVEMENT, BRAKE PREFILL, VBX LANGUAGE LABEL-ARABIC
INTEGRATED BRAKE ASSIST VGG PROTECTOR-FILM, PAINT ETCH
ULl INFOTAINMENT DISPLAY-NORMALLY PREVENTIVE
BLACK COLOR (TFT), 8", WVGA 800X480P o SUMPER FRTBLACK
INFOTAINMENT DISPLAY-NORMALLY
UIK BLACK COLOR (TFT), 8", WXGA VJG BUMPER RR-BLACK
1280X768P VJH BUMPER RR-CHROME
UIR INFOTAINMENT DISPLAY-NORMALLY LICENSE PLATE FRONT-FRT
BLACK COLOR (TFT), 7", WVGA 800X480P VK3 MOUNTING PKG
UJM TIRE PRESS INDICATOR-MANUAL LEARN VKU ACCESSORY-MIRROR CAPS - CHROME
UK3 CONTROL-STEERING WHEEL, VKW ACCESSORY-ORGANIZER - FRONT
ACCESSORY CONSOLE
UKC SIDE ACTIVE SAFETY-OBSTACLE VKY ACCESSORY-DOOR HANDLES -
DETECTION ENHANCED ALTERNATE FINISH - CHROME
UKJ PED DETECTION FRT-BASIC, VLQ HOOK-TOW, CHROME
PEDESTRIANS
VMK ACCESSORY-CARGO MANAGEMENT
uL8 FREQUENCIES-SAUDI ARABIAN SYSTEM RAILS
ULK ACCESSORY-TOW HOOKS - RED voz ACCESSORY-TONNEAU - RR COMPT -
UMN SPEEDOMETER-INST, MILES & KILO, HARD FOLDING - ALT DESIGN
MILES ODOMETER ACCESSORY-TONNEAU - RR COMPT -
VPB VINYL W/ INTEGRAL CROSSBOW
SPEAKER SYSTEM-PREMIUM AUDIO,
UQA BRANDED AMPLIFIER SUPPORTS
UQF SPEAKER SYSTEM-STANDARD AUDIO VPH JEHICLE PREPARATION-OVERSEAS
URC SWITCH-FLEXRIDE MODE SYSTEM o A CCESSORY-SPLASH GUARDS.
USS RECEPTACLE-USB CHARGE PORT (DO CUSTOM MOLDED
NOT USE NEXT NEW MAJOR, SEE BFO) vaMm ACCESSORY-ASSIST STEPS - CHROME
THEFT DETERENT-ELECTRICAL,
UTJ UNAUTHORIZED ENTRY vQO ACCESSORY-ASSIST STEPS - BLACK
uve HEAD UP DISPLAY-WINDSHIELD vay ACCESSORY-TOW HOOKS - CHROME
UVB VISION-REAR VIEW, MONO, HD DIGITAL vaz ACCESSORY-EXHAUST TIP - DESIGN 1
uvC VISION-REAR VIEW, MONO, ANALOG VST SESIEGSI\IS?RY'S'LL PLATES - ALTERNATE
VISION-270 & REAR TRAILER VIEW,
uvi MONO, HD DIGITAL(DO NOT USE AFTER vsX LABEL-TOWING
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General Information

RPO Description RPO Description
VT2 ACCESSORY-ASSIST STEPS - YCE TIRE ALL-275/50R22 SL 111T BW AL2
ALTERNATE FINISH VAR 1
VT5 BUMPER RR-COLOR KEYED XCK TIRE ALL-265/65R18 SL 114T BW AT VAR1
VT7 OWNERS MANUAL-ENGLISH LANGUAGE TIRE SPARE-265/70R17 SL 115S BW
Xca SPR VAR1
VTA ACCESSORY-EXHAUST TIP - DESIGN 2
ACCESSORY TIRE-TIRE ALL-275/50R22
VTl SHUTTERS-FRONT GRILLE, ACTIVE, UPR XD5 ST 11T B AL2
VUK ACCESSORY-TAILGATE LINER - PUBX or ACCESSORY TIRETIRE ALL - 275/60R20
V4 COMMUNICATION EQUIP-MOBILE SL 1158 BW AT
INTERNET CONNECTIVITY XFE FUEL ECONOMY-EXTRA FUEL ECONOMY
VW9 eSS R -CENTER GAP - WHEEL - YF5 CERTIFICATION-EMISSION, CALIFORNIA
IDENTIFICATION-LIMITED
VWD ggg%sﬁfRY'CENTER CAP - WHEEL - YM8 PERSONALIZATION OPTION (LPO)
VXH ACCESSORY-ASSIST STEPS - TUBULAR - z45 NG e e CONTINUOUS
CHROME - OVAL
VXU ACCESSORY-ASSIST STEPS - TUBULAR - 249 COUNTRY-CANADA
CHROME - ROUND MIRROR PROVISIONS-ARABIC
25X LANGUAGE
VXT VEHICLE TYPE-INCOMPLETE
CHASSIS PACKAGE-HIGH
VYU PROVISIONS-SNOW PLOW PREP 760 PERFORMANGE
VZX ACCESSORY-PUBX BEDLINER p— CHASSIS PACKAGE"OFF ROAD"
W09 ACCESSORY-TAILGATE GAP COVER -y CHASSIS PACKAGE"OFF ROAD" 2
W2D ACCESSORY-CARGO NET INCH LIFT
WBC ACCESSORY-EXHAUST UPGRADE TRAILER PROVISIONS-SPECIAL
z82
EQUIPMENT, H.D.
WLD WINDOW CONTROL-REMOTE EXPRESS
DOWN, ALL WINDOWS CHASSIS PACKAGE-INCREASED
, z85
CAPACITY
SHUTTERS-FRONT GRILLE, ACTIVE, UPR
WMI AND LWR z88 MARKET BRAND-GMC
WML VIN MODEL YEAR-2020 ZL3 SALES PACKAGE-CONVENIENCE
SALES PACKAGE-COMFORT AND ZL6 SALES PACKAGE-TRAILER INTEGRATION
WpC CONVENIENCE
ZLQ SALES PACKAGE-LS FLEET
WPF SALES PACKAGE-PREFERRED M7 SALES PACKAGE-CARBON EDITION
APPEARANCE PACKAGE-GMC "X31
X31 OFF oAb W9 BODY EQUIPMENT-BASE BODY OR
CHASSIS
YAH ACCESSORY TIRE-TIRE ALL-P285/45R22

SL 110H BW AT -VAR 1
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Description and Operation
Power Windows Description and
Operation

Power Windows System Components

The power window system consists of the following
components:

" Driver window switch

" Passenger window switch

Left rear window switch

" Right rear window switch

" Global express down window switch
Window motors in each of the doors
" 30A Fuse

" Body control module (BCM)

Power Window System

This vehicle may be equipped with the following power
window configurations:

" Driver door with express up and express down
window motor

" Passenger door with express up and express
down window motor

" Passenger door with express down only window
motor

" Left rear door with express down only window
motor

" Right rear door with express down only window
motor

Driver and Passenger Express Up and
Express Down Power Window Motors

The driver and passenger doors contains a window
motor is smart motor that will detect excessive
resistance while performing the express up function
and automatically reverse direction to prevent injury to
any occupants that may become trapped between the
closing window and the door frame. The automatic
reverse safety feature can be overridden by pulling and
holding the window switch.

The logic circuit within the window motor monitors the
up, down and express signal circuits which are
normally equal to B+ voltage. When a switch is used on
the window switch, the contacts close causing a
voltage drop within the appropriate signal circuit. The
window motor will detect the voltage drop and will
command the window to move in the direction
requested.

The driver window switch communicates to the BCM by
a serial data circuit. When the driver wishes to control
the passenger window, the driver will use the
appropriate switch on the driver window switch. When
this switch is used, a serial data message is sent to the
BCM requesting the passenger window motor
command, the BCM will then send a serial data
message to the passenger window motor which will
then move in the direction requested.

Passenger, Left Rear and Right Rear
Express Down Only Window Motors

For the passenger, right rear and left rear doors, when
their window switch is pressed in the down position,
battery positive voltage is applied to their respective
window motor control circuit and ground to the other
window motor control circuit causing that window to
open. When the individual window switch is pulled in
the up position, voltage and ground is applied to the
window motor in the opposite direction causing that
window to close. The return path to ground is supplied
through the inactive control circuit being normally
grounded through the window switch.

The passenger and rear window switches
communicates to the BCM by a serial data circuit.
When the driver wishes to control the passenger, left
rear or right rear window, the driver will use the
appropriate switch on the driver window switch. When
this switch is used, a serial data message is sent to the
BCM requesting a window motor command, the BCM
will then send a serial data message to the appropriate
door window switch which will then command that
window to move in the direction requested.

Global Window Express Down Switch

The global express down switch (part of the instrument
panel multifunction switch) may be used to commanded
all windows to perform the express down function

Lockout Switch Feature

The driver window switch contains a window lockout
switch, when the driver presses the window lockout
switch, a serial data message is sent to the BCM which
will send a disable command to the rear window
switches, deactivating them. The rear windows will still
function normally from the switches on the driver
window switch.

Power Sliding Rear Window

NOTE: Power window lockout switch disables left rear
and right rear passenger window switches only and has
no effect on the operation of the power sliding window
switch.

The power sliding rear window motor is controlled from
the rear window OPEN/CLOSE switch through OPEN
and CLOSE relays. The OPEN/CLOSE switch is
supplied voltage from the body control module
accessory voltage output circuit. When the switch is
pressed in the OPEN or CLOSED position the OPEN or
CLOSED relay coil will be supplied accessory voltage
and energized through the appropriate relay control
circuit. While the OPEN and CLOSE relays are in a
de-energized state both motor control circuits will be
closed to ground. When one of the relays is energized
its motor control circuit will be closed to the battery
voltage supply circuit and the other motor control circuit
will remain grounded through the de-energized relay.
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Rear Window Defogger Description
and Operation

Rear Window Defogger System
Components

The rear window defogger system consists of the
following components:

HVAC Control Module

HVAC Controls

Rear Defogger Relay

Rear Defogger Grid

Driver Outside Rearview Mirror
Passenger Outside Rearview Mirror
40A Fuse

A26-K33-X50A Defogger Block Diagram

= E17D nl
| Outside
Rearview
1 Mmirror
— a1 Glass -
Driver

r==1
|

-
1
1
[

E18

Rear
Defogger
Grid

HVAC
Control
I Module
a

= E17P
| Outside
Rearview
1 Mmirror
— o Glass -
Passenger

Rear Window Defogger Operation

The rear defog control system utilizes a single zone
backlight design, driven with a single relay
configuration. Additionally, up to two outside rear view
mirrors can be heated if required. A switch for the
customer to control the system is provided within the
HVAC controls. Also included in the HVAC controls is
an indicator to inform the customer with the current
state of the system. The system is only operational
when engine is running or during remote start.

Pressing the heated rear window switch causes the
HVAC controls to send a serial data message to the
HVAC control module requesting rear window defog
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operation. The HVAC control module upon receipt of
the serial data message will provide voltage to the coil
side of the rear defogger relay, this will energize the
relay causing the relay switch contacts to close
allowing B+ voltage to flow through the rear defogger
grid control circuit to the rear defogger grid.

When the rear heated rear window switch is pressed
and the engine is running, the rear window defogger
grid will activate and will turn off automatically
depending upon the vehicle speed (refer to owner s
manual for rear window defogger operation cycles)
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Heated Mirrors

The heated mirrors are also controlled through the rear
defogger relay. Whenever the rear window defogger is
turned on battery voltage is supplied to the mirror
heater elements through the left and right mirror heater
element control circuits.
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Horns and Pedestrian Alerts

Schematic and Routing Diagrams
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Description and Operation
Horns System Description and

Operation
System Description

The horn system consists of the following components:

HORN fuse

Underhood fuse block (Contains PCB horn relay)
Horn switch

Horn assembly

Body control module (BCM)

F = 7s33

r = Kes r
Keyless

1 1 Entry 1

| I Control |

L — J Module L

r—=—n1

T X50A

4

T P13

-l

Horn
Switch

K73

| Telematics
Communication

I interface

— a1 Control Module

r
Fuse Block - 1
Underhood I

L

Horn
I Assembly

System Operation

The vehicle horn system is activated under the
following conditions:

When the horn switch is depressed

The BCM commands the horns ON under any of
the following conditions:

When the content theft deterrent system detects
a vehicle intrusion For further information refer
to Theft Systems Description and Operation.

When the panic button is depressed on the
remote control door lock transmitter  For further
information refer to Keyless Entry System
Description and Operation.

When the keyless entry system is used to lock
the vehicle, a horn chirp may sound to notify the
driver that the vehicle has been locked. The
notification feature may be enabled or disabled
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through personalization. For further information
refer to Keyless Entry System Description and
Operation.

When the OnStar™ system is used to sound the
horns if equipped For further information, refer
to OnStar Description and Operation.

Circuit Operation

Battery positive voltage is applied at all times to the
horn relay coil and the horn relay switch. Pressing
either of the horn switches applies ground to the horn
relay control circuit. The BCM may also apply ground to
the horn relay control circuit as described above. When
the horn relay control circuit is grounded, the horn relay
is energized and battery positive voltage is applied to
the horns through the horn control circuit. The horns
sound as long as ground is applied to the horn relay
control circuit.



2-18  Lighting

Lighting

Schematic and Routing Diagrams
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Description and Operation
Exterior Lighting Systems

Description and Operation

The exterior lighting system consist of the following
lamps:

Automatic high beam assist

Backup lamps

Daytime running lamps

Front fog lamps

Hazard warning lamps

Headlamps

Park, talil, license, and marker lamps
Stop lamps

Turn signal lamps

Trailer lighting

Low Beam Headlamps
The headlamps may be turned ON in 3 different ways:

" When the headlamp switch is placed in the ON
position, for normal operation

" When the headlamp switch is placed in the AUTO
position, for automatic lamp control

" When the headlamp switch is placed in the AUTO
position, with the windshield wipers ON in daylight
conditions, after a 6 second delay

The BCM will also command the low beam headlamps
ON during daylight conditions when the following
conditions are met:

" Headlamp switch in the AUTO position
" Windshield wipers ON
" Vehicle in any gear but PARK

When the BCM commands the low beam headlamps
ON, the vehicle operator will notice the interior
backlighting for the instrument cluster and the various
switches with backlighting control will dim to the level of
brightness selected by the instrument panel dimmer
switch.

The body control module (BCM) monitors three signal
circuits from the headlamp switch. When the headlamp
switch is in the AUTO position, all three signal circuits
are open. When placed in the AUTO position, the BCM
monitors inputs from the ambient light sensor to
determine if headlamps are required or if daytime
running lamps will be activated based on outside
lighting conditions. When the headlamp switch is
placed in the OFF position, the headlamp switch
headlamps OFF signal circuit is grounded, indicating to
the BCM that the exterior lamps should be turned OFF.
With the headlamp switch in the PARK position, the
headlamp switch park lamps ON signal circuit is
grounded, indicating that the park lamps have been
requested. When the headlamp switch is placed in the
HEADLAMP position, both the headlamp switch park
lamps ON signal circuit and the headlamp switch
headlamps ON signal circuit are grounded. The BCM
responds to the inputs by illuminating the park lamps
and headlamps. When the low beam headlamps are
requested, the BCM applies B+ to both low beam
headlamp control circuits illuminating the low beam
headlamps.
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High Beam Headlamps

When the low beam headlamps are ON and the turn
signal/multifunction switch is placed in the high beam
position, ground is applied to the BCM through the high
beam signal circuit. The BCM responds to the high
beam request by applying ground to the high beam
relay control circuit which energizes the high beam
relay. With the high beam relay energized, the switch
contacts close allowing battery voltage to flow through
the high beam fuse to the high beam control circuits to
there respective high beam solenoid actuators located
within the headlamp assemblies. With the left and right
high beam solenoid actuators active, the solenoid
shutters open in each headlamp assembly exposing
the remaining portion of the headlamp that was covered
by the shutters illuminating the high beams at full
intensity.

Automatic High Beam Assist (AHBA)

The automatic high beam assist (AHBA) system
operates the high beam headlamps ON and OFF
automatically when the system is activated and certain
conditions are met. The AHBA system consists of a
front camera module that detects light and is able to
identify approaching vehicles on an even, straight road
at a distance of greater than 0.4 km (0.25 mi). The front
camera module analyzes light color, intensity, and
movement. The AHBA system will turn OFF the high
beam headlamps when approaching vehicle
headlamps or preceding vebhicle taillights are detected
by the front camera module. AHBA can be deactivated
when the headlamp dimmer switch is moved from the
neutral position to the high beam or flash to pass
positions. AHBA can be reactivated by operating the
high beam select switch from the neutral position to the
high beam position twice within 2 seconds.

AHBA System Activation
" Vehicle ON
" Headlamp switch placed in the AUTO position
" Headlamp dimmer switch must be in the neutral
position
" Qutside lighting conditions must be dark
" Vehicle speed greater than 25 mph (40 km/h)

AHBA System Operation

The following are conditions that the AHBA system will
turn the high beam headlamps off during operation:

" The system detects approaching traffic headlamps
" The system detects preceding traffic tail lamps

" Ambient light level too high due to towns or twilight
situations

The vehicle s speed drops below 13 mph
(22 km/h)

Delay
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Note: AHBA may not operate properly if any of the
following conditions exist:

Approaching and preceding vehicles lamps are
undetectable due to dirt, snow, road spray, smoke,
fog, or any other airborne conditions.

The front camera module is covered with ice, dirt,
snow, haze, or is obstructed.

The vehicle is being driven on winding or hilly road
conditions which would make any on coming
vehicle headlamps undetectable by the AHBA.

AHBA System Deactivation

" Manually operating the headlamp dimmer switch
from neutral to high beam position

AHBA is deactivated automatically when the front
or rear fog lamps are turned ON

AHBA System Indicator

The status of the AHBA system is shown by a green
indicator located on the instrument panel cluster. When
AHBA is active, the indicator will be illuminated
continuously. If the operator deactivates the AHBA
system, the indicator will turn off.

Daytime Running Lamps

The daytime running lamps will illuminate continuously
when the following conditions are met:

" The ignition is in the RUN or CRANK position

" The shift lever is out of the PARK position for
vehicles equipped with automatic transmissions or
the parking brake is released for vehicles with
manual transmissions

The low and high beam headlamps are OFF

The ambient light sensor is used to monitor outside
lighting conditions. The ambient light sensor provides a
voltage signal that will vary between 0.2 and 4.9 volts
depending on outside lighting conditions. The body
control module (BCM) provides a 5V reference signal
to the ambient light sensor and the HVAC control
module provides a low reference ground. The BCM
monitors the ambient light sensor signal circuit to
determine if outside lighting conditions are correct for
either daytime running lights or automatic lamp control
when the headlamp switch is in the AUTO position. In
daylight conditions the BCM applies B+ to both daytime
running lamp control circuits to the left and right
multifunction light emitting diode (LED) control modules
located in each headlamp assembly. The multifunction
LED control modules respond the to the B+ input from
the BCM by illuminating the left and right daytime
running lamp LED s. Any function or condition that turns
on the low beam headlamps will cancel daytime
running lamps operation.

Flash to Pass

When the turn signal/multifunction switch is
momentarily placed in the flash to pass position,
ground is applied to the turn signal/multifunction switch.
The turn signal/multifunction switch applies ground to
the body control module (BCM) through the flash to
pass switch signal circuit. The BCM responds to the
flash to pass request by applying ground to the high
beam relay control circuit. This energizes the high
beam relay, closing the switch side contacts of the high

beam relay, applying battery voltage to the 3 pin high
beam fuse. Battery voltage is applied from the high
beam fuse through the high beam control circuit to the
high beam headlamp assemblies. This causes the high
beam headlamps to illuminate at full brightness
momentarily.

Front Fog Lamps

The front fog lamp relay is supplied with battery voltage
at all times. The front fog lamp switch signal circuit is
grounded momentarily by pressing the front fog lamp
switch. The body control module (BCM) energizes the
front fog lamp relay by applying ground to the front fog
lamp relay control circuit. When the front fog lamp relay
is energized, the relay switch contacts close and
battery voltage is applied through the front fog lamp
fuse to the front fog lamp supply voltage circuit which
illuminates the front fog lamps.

Hazard Lamps

The hazard flashers may be activated in any power
mode. The hazard switch signal circuit is momentarily
grounded when the hazard switch is pressed. The body
control module (BCM) responds to the hazard switch
signal input by supplying battery voltage to all four turn
signal lamps in an ON and OFF duty cycle. When the
hazard switch is activated, the BCM sends a serial data
message to the instrument panel cluster requesting
both turn signal indicators to be cycled ON and OFF.

The instrument panel dimmer switch controls the
brightness of the interior backlighting components.
When the instrument panel dimmer switch is placed in
a desired brightness position, the body control module
(BCM) receives a signal from the instrument panel
dimmer switch and responds by applying a pulse width
modulated voltage to the hazard switch light emitting
diode (LED) backlighting control circuit illuminating the
LED to the desired level of brightness.

Park, Tail, and License Lamps

When the headlamp switch is placed in the HEAD or
PARK position, ground is applied to the park lamp
switch ON signal circuit to the body control module
(BCM). The BCM responds by applying voltage to the
park lamps, tail lamps, and license lamps control
circuits illuminating the park, tail, and license lamps.

Stop Lamps

The brake pedal position sensor is used to sense the
action of the driver application of the brake pedal. The
brake pedal position sensor provides an analog voltage
signal that will increase as the brake pedal is applied.
The body control module (BCM) provides a low
reference signal and a 5V reference voltage to the
brake pedal position sensor. When the variable signal
reaches a voltage threshold indicating the brakes have
been applied, the BCM will apply battery voltage to the
left and right stop lamp control circuits as well as the
center high mounted stop lamp control circuit
illuminating the left and right stop lamps and the center
high mounted stop lamp.

Turn Signal Lamps

Ground is applied at all times to the turn signal/
multifunction switch. The turn signal lamps may only be
activated with the ignition switch in the ON or START
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positions. When the turn signal/multifunction switch is
placed in either the TURN RIGHT or TURN LEFT
position, ground is applied to the body control module
(BCM) through either the right turn or left turn signal
switch signal circuit. The BCM responds to the turn
signal switch input by applying a pulsating voltage to
the front and rear turn signal lamps through there
respective control circuits. When a turn signal request
is received by the BCM, a serial data message is sent
to the instrument cluster requesting the respective turn
signal indicator be pulsed ON and OFF. Vehicles
equipped with LED turn signals use an additional turn
outage detection circuit for detecting when a LED turn
signal goes out. This circuit is necessary due to the low
current draw of LEDs. The turn outage detection circuit
allows the module to alert the driver of the vehicle that a
turn signal is out.

Backup Lamps

Automatic Transmission

With the engine ON and the transmission in the
REVERSE position, the transmission control module
(TCM) sends a serial data message to the body control
module (BCM). The message indicates that the gear
selector is in the REVERSE position. The BCM applies
battery voltage to the backup lamps control circuit
illuminating the backup lamps. Once the driver moves
the gear selector out of the REVERSE position, a
message is sent by the TCM via serial data requesting
the BCM to remove battery voltage from the backup
lamps control circuit. The engine must be ON for the
backup lamps to operate.

Manual Transmission

The engine control module (ECM) provides a signal
circuit to the backup lamp switch which is permanently
grounded. With the engine running and the
transmission in the reverse position, the backup lamp
switch signal circuit is pulled low and the ECM
responds by sending a serial data message to the body
control module (BCM). The message indicates that the
gear selector is in the reverse position. The BCM
energizes the backup lamp relay by applying battery
voltage to the backup lamp relay control circuit. When
the backup lamp relay is energized, the relay switch
contacts close and battery voltage is applied through
the backup lamp fuses to the backup lamp control
circuits which illuminates the backup lamps. Once the
driver moves the gear selector out of the reverse
position, a message is sent by the ECM via serial data
requesting the BCM to remove battery voltage from the
backup lamp relay control circuit. The engine must be
running for the backup lamps to operate.

Exterior Courtesy Lighting

Cargo Lamps

The cargo lamps are controlled by a cargo lamp relay
and a dedicated cargo lamp control circuit from the
body control module (BCM). The cargo lamp relay is
supplied with ground at all times. The cargo lamp
switch signal circuit is grounded momentarily by
pressing the cargo lamp switch located within the
headlamp switch. The body control module (BCM)
responds by energizing the cargo lamp relay by
applying battery voltage to the cargo lamp relay control
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circuit as well as the dedicated cargo lamp control
circuit. When the cargo lamp relay is energized, the
relay switch contacts close and battery voltage is
applied through the cargo lamp fuse to the cargo lamp
supply voltage circuit which illuminates the cargo
lamps. Cargo lamps are located in the center high
mounted stop lamp assembly, truck bed, and tailgate
handle when equipped.

Forward Flood Lamps

The flood lamp switch signal circuit is grounded
momentarily by pressing the flood lamp switch located
within the headlamp switch. The body control module
(BCM) responds by applying battery voltage to the
exterior flood lamp control circuits which illuminates the
forward exterior flood lamps located within the exterior
mirror assemblies. If the exterior flood lamps are left on
with the vehicle off, the lights will shut off after
approximately 10 minutes to prevent total battery
discharge. The exterior flood lamps will immediately
turn off if the vehicle leaves the parked position.

Lower Flood Lamps

The body control module (BCM) supplies battery
voltage to the exterior LED lighting located under each
outside rearview mirror for approach lighting. When the
keyless entry transmitter is operated to either the lock
or unlock functions the LED lighting located under each
outside rearview mirror are commanded ON for
approach lighting.

Trailer Lighting (With U1D)

The trailer lighting control module is supplied with
battery voltage as well as ignition voltage and is
permanently grounded. For lighting operation, the
trailer lighting control module receives serial data
messages from the body control module (BCM)
indicating what lamps have been activated on the
vehicle. The trailer lighting control module responds by
applying voltage to the appropriate control circuits for
the requested lamps illuminating the lamps on the
attached trailer. The trailer lighting control module
constantly monitors for trailer connection status, trailer
lighting faults, and trailer theft deterrent purposes, this
is accomplished through the lighting circuits of the
trailer to determine if a trailer is connected. With the key
OFF, the trailer lighting control module will periodically
pulse the lighting circuits of the trailer to verify it is still
connected. The lights on the trailer may flash at
different intervals with the key OFF depending on which
type of lights the trailer is built with. If a trailer is
disconnected with the key ON, the vehicle will display a
trailer disconnected message until a trailer is
reconnected or the ignition is cycled.

Backup Lamps

With the engine running and the transmission in the
reverse position, the transmission control module
(TCM) sends a serial data message that indicates the
gear selector is in the reverse position. The Trailer
Lighting Control Module responds by applying voltage
to the X88 Trailer Connector on the Trailer Backup
Lamps control circuit when a trailer is connected. Once
the driver moves the gear selector out of the reverse
position, a message is sent by the TCM via serial data
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requesting the Trailer Lighting Control Module to
remove battery voltage from the backup lamp control
circuit.

Park Lamps

When the headlamp switch is placed in the HEAD or
PARK position, ground is applied to the park lamp
switch ON signal circuit to the body control module
(BCM). The BCM responds by sending a serial data
message to the Trailer Lighting Control Module. The
Trailer Lighting Control Module responds by applying
voltage to the X88 Trailer Connector on the Trailer Park
Lamp control circuit when a trailer is connected.

Stop Lamps

The brake pedal position sensor is used to sense the
action of the driver application of the brake pedal. The
brake pedal position sensor provides an analog voltage
signal that will increase as the brake pedal is applied.
The body control module (BCM) provides a low
reference signal and a 5V reference voltage to the
brake pedal position sensor. When the variable signal
reaches a voltage threshold indicating the brakes have
been applied, the BCM energizes the stop lamp relay
circuit by applying voltage to the stop lamp relay control
circuit. The Trailer Lighting Control Module senses the
voltage on the stop lamp relay circuit and responds by
applying voltage to the X88 Trailer Connector on the left
and right Trailer Stop/Turn Signal Lamp control circuits
when a trailer is connected.

Turn Signal Lamps

Ground is applied at all times to the turn signal/
multifunction switch. The turn signal lamps may only be
activated with the ignition switch in the ON or START
positions. When the turn signal/multifunction switch is
placed in either the TURN RIGHT or TURN LEFT
position, ground is applied to the body control module
(BCM) through either the right turn or left turn signal
switch signal circuit. The BCM responds by sending a
serial data message to the Trailer Lighting Control
Module. The Trailer Lighting Control Module responds
by applying voltage to the X88 Trailer Connector on
either the left or right Trailer Stop/Turn Signal Lamp
control circuits when a trailer is connected.

Trailer Lighting (Without U1D)

Backup Lamps

For backup lamp operation, the backup lamp relay is
supplied with battery voltage at all times. With the
engine running and the transmission in the reverse
position, the transmission control module (TCM) sends
a serial data message to the body control module
(BCM). The message indicates that the gear selector is
in the reverse position. The BCM energizes the backup
lamp relay by applying battery voltage to the backup
lamp relay control circuit. When the backup lamp relay
is energized, the relay switch contacts close and
battery voltage is applied through the backup lamp
fuses to the backup lamp control circuits which
illuminates the backup lamps. Once the driver moves
the gear selector out of the reverse position, a message
is sent by the TCM via serial data requesting the BCM
to remove battery voltage from the backup lamp relay
control circuit.

Park Lamps

When the headlamp switch is placed in the HEAD or
PARK position, ground is applied to the park lamp
switch ON signal circuit to the body control module
(BCM). The BCM responds by applying voltage to the
park lamps, tail lamps, license lamps, and trailer park
lamps control circuits illuminating the park, tail, license,
and trailer park lamps.

Stop Lamps

For stop lamp operation, the left and right trailer stop/
turn signal lamp relay s are supplied with battery
voltage at all times. The brake pedal position sensor is
used to sense the action of the driver application of the
brake pedal. The brake pedal position sensor provides
an analog voltage signal that will increase as the brake
pedal is applied. The body control module (BCM)
provides a low reference signal and a 5V reference
voltage to the brake pedal position sensor. When the
variable signal reaches a voltage threshold indicating
the brakes have been applied, the BCM energizes the
left and right trailer stop/turn signal lamp relay s by
applying voltage to the left and right stop lamp relay
control circuits. With the left and right trailer stop/turn
signal lamp relay s energized, the relay switch contacts
close and battery voltage is applied through the left and
right trailer stop/turn signal fuse s to the trailer stop
lamp control circuits which illuminates the trailer stop
lamps.

Turn Signal Lamps

For turn signal lamp operation, the left and right trailer
stop/turn signal lamp relay s are supplied with battery
voltage at all times. Ground is applied at all times to the
turn signal/multifunction switch. The turn signal lamps
may only be activated with the ignition switch in the ON
or START positions. When the turn signal/multifunction
switch is placed in either the TURN RIGHT or TURN
LEFT position, ground is applied to the body control
module (BCM) through either the right turn or left turn
signal switch signal circuit. The BCM responds to the
turn signal switch input by applying a pulsating voltage
to the left and right trailer stop/turn signal lamp relay
control circuits energizing the relay s in an ON and OFF
cycle. With the left and right trailer stop/turn signal lamp
relay s energized, the relay switch contacts cycle ON
and OFF applying battery voltage through the left and
right trailer stop/turn signal fuse s to the trailer turn
signal lamp control circuits which illuminates the trailer
turn signal lamps in an ON and OFF cycle.

Battery Run Down Protection/
Inadvertent Power

To provide battery run down protection, the exterior
lamps will be deactivated automatically under certain
conditions. The BCM monitors the state of the
headlamp switch. If the park or headlamp switch is ON
when the ignition switch is placed in either the CRANK
or RUN position and then placed in the OFF position,
the BCM initiates a 10 minute timer. At the end of the
10 minutes, the BCM will turn off the control power
output to the park lamp controls as well as the
headlamp relay coils, deactivating the exterior lamps.
This feature will be cancelled if any power mode other
than OFF becomes active. The BCM will disable battery
run down protection if any of the following conditions
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exist. The park or headlamp switch is placed in the ON
to OFF position, and back to the ON position during
battery run down protection. The BCM determined that
the park or headlamp switch was not active when the
ignition was turned OFF.

Interior Lighting Systems
Description and Operation

Interior Lamps

The interior lighting system consist of two groups. This
first group includes lamps that may not be dimmed.

" Dome lamps

Center console compartment lamps
Reading lamps

Sunshade mirror lamps

Dome Lamps

The dome lamp switch has 3 positions: DOOR, OFF,
and ON. The ON position provides a ground for
continuous operation and the dome lamp will remain
illuminated until the switch is placed in either the DOOR
or OFF position. When in the DOOR position, the dome
lamp operation is controlled by the body control module
(BCM). When any door is opened, the door ajar switch
contacts close and the BCM receives a door-open
input. The BCM illuminates the dome lamp when any
door is opened or a door lock/unlock request is
activated with the key fob. After all doors have been
closed, the dome lamp will remain illuminated
approximately 3 seconds after the last door closes.
When the driver places the dome lamp switch in the
OFF position, the dome lamp will be disabled. In the
event that the dome lamp were to remain illuminated for
more than 10 minutes with the ignition switch in the
OFF position and no doors opened, the BCM wiill
deactivate the dome lamp control circuit to prevent total
battery discharge. The dome lamps will turn OFF using
the theater dimming feature when controlled by

the BCM.

Center Console Compartment Lamp

The inadvertent power supply voltage circuit from the
BCM provides battery voltage to the center console
compartment lamp. When the center console is
opened, the center console compartment lamp switch
contacts close providing a path to ground and the
center console compartment lamp illuminates. If the
operator inadvertently leaves the center console
compartment door open with the center console
compartment lamp ON, the BCM will turn all interior
lamps OFF after 10 minutes has passed since any
switch activation has been detected by the BCM.

Reading Lamps

The inadvertent power supply voltage circuit from the
BCM provides battery positive voltage to each reading
lamp. When a reading lamp switch is activated, the
switch contacts close providing a path to ground and
the reading lamp illuminates. If the operator
inadvertently leaves a reading lamp ON, the BCM will
turn all interior lamps OFF after 10 minutes has passed
since any switch activation has been detected by

the BCM.
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Sunshade Mirror Lamps

The inadvertent power supply voltage circuit from the
BCM provides battery voltage to each set of sunshade
mirror lamps. When the sunshade mirror cover is
opened, a switch closes providing ground and the
sunshade lamps illuminate. If the operator inadvertently
leaves a sunshade mirror cover open with the lamps
ON, the BCM will turn all interior lamps OFF after

10 minutes has passed since any switch activation has
been detected by the BCM.

Keyless Entry Interior lllumination

When the operator uses the keyless entry transmitter in
order to unlock the doors, the BCM receives a
door-unlock signal. The BCM must receive inputs from
various systems that indicate that the ignition switch is
OFF, the courtesy lamp switch is OFF, and all doors are
closed before the BCM will activate the interior lamps.
After all doors have been closed, the courtesy lamps
will turn OFF immediately if the ignition switch is turned
to the ON position, the door locks are LOCKED,

or approximately 20 seconds after the last door closes.
The BCM will turn off the courtesy lamps through the
theater dimming feature. The BCM keeps the courtesy
lamps on for 40 seconds after an alarm event is
completed.

Interior Lamps Dimming

The second group includes lamps which may be
dimmed. This group may use a combination of light
emitting diodes (LED), incandescent lamps, and pulse
width modulation (PWM) illumination.

" Domelreading lamps front

" Domel/reading lamps rear

" Door lock switch  driver

Door lock switch  passenger

" Garage door opener switch

" Headlamp switch

HVAC control head assembly

" Multifunction switch instrument panel
" Qutside rearview mirror switch

" Park brake switch

" Radio

" Roof beacon switch

" Seat memory switch driver

" Sliding rear window switch

" Steering wheel control switch left
" Steering wheel control switch  right
" Sun roof switch

" Sun roof tilt switch

" Transfer case shift control switch

" Trailer brake control switch

" Window switch driver

Window switch passenger

With the headlamp switch in the PARK or HEAD
position, the park lamp switch signal circuit provides an
input to the body control module (BCM). The BCM
responds by applying voltage to the park lamps as well
as the backlight dimming control circuits illuminating all
components with interior backlighting. All interior
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backlighting turns ON at the dimming level indicated by
the instrument panel dimmer switch. The instrument
panel dimmer switch is a momentary type switch and
utilizes a resistor ladder to increase and decrease the
brightness of the interior backlighting components. The
instrument panel dimmer switch provides a voltage
signal to the BCM that will increase as the brightness of
the lights are increased and decrease as the brightness
of the lights are decreased. The BCM provides a low
reference signal and a B+ circuit to the instrument
panel dimmer switch. When the instrument panel
dimmer switch is held in the desired position, the
dimmed voltage setting is applied from the instrument
panel dimmer switch through the instrument panel
dimmer switch signal circuit to the BCM. The BCM
interprets the signal and applies a pulse width

modulated voltage through the backlighting control
circuits illuminating the interior backlighting to the
requested level of brightness.

Battery Rundown Protection/
Inadvertent Power

The BCM inadvertent power supply voltage circuit
provides battery voltage to all of the interior courtesy
lamps. In the event that any of these lamps were to
remain illuminated for a period of more than 10 minutes
with the ignition switch in the OFF position, the BCM
will deactivate the inadvertent power supply voltage
circuit to prevent total battery discharge. If the ignition
switch is turned to any position other than OFF, or if a
lamp switch is activated during this 10 minute period,
the timer resets for another 10 minutes.
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Mirrors

Schematic and Routing Diagrams
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Description and Operation
Automatic Day-Night Mirror
Description and Operation

Inside Rearview Mirror with the
Automatic Day-Night Feature System
Operation

The inside rearview mirror uses 2 photocell sensors.
One sensor is the headlight sensor, located on the face
side of the mirror. The headlight sensor is used to
determine light conditions present at the mirror face.
The other sensor is the ambient light sensor, located on
the rear of the mirror or windshield side. The ambient
light sensor is used to determine the exterior light
conditions. With a low exterior light condition detected,
and a high light condition from behind the car, at the
headlight sensor, the inside rearview mirror will
automatically darken the face of the mirror.

In the daytime, the mirror is in a normal state because
of the high exterior light condition that is indicated by
the ambient light sensor. With the gear selector lever in
the REVERSE position and the engine running, backup
lamp supply voltage is supplied as an input to the inside
rearview mirror. The mirror monitors this input to
disable the automatic day-night feature. This allows the
driver to see objects in the mirror clearly when backing
up, even during the night.
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Driver Outside Rearview Mirror with
Automatic Day-Night System Operation
(If Equipped)

The automatic day-night feature of the driver outside
rearview mirror is controlled by the inside rearview
mirror. The inside rearview mirror supplies control and
low reference to the driver outside rearview mirror. At
night, with the automatic day-night feature enabled, the
driver outside rearview mirror will automatically darken

with the inside rearview mirror to reduce glare from
headlamps behind the vehicle.

Outside Mirror Description and
Operation (With A45)

Power Mirror System Components

The power mirror system consists of the following
components:

Memory Seat Control Module
Outside Rearview Mirror Switch
Passenger Window Switch

Driver Outside Rearview Mirror
Passenger Outside Rearview Mirror



2-58 Mirrors

Power Mirrors with A45 Block Diagram

Memory
1 Controi
_1 Module

-—_———
I A
1 | Outside
Rearview
1 1 Mirror
- —_ — ?_. Switch
S
r =l q a0a
1 | Outside
Rearview
1 1 mirror -
[ PSR ———— g

I Passenger

—_——

r= == === T A9B

1 ] Outside
Rearview

1 1 mirror -

e o e e e - 1 Passenger

Power Mirror System Controls

The outside mirror switch and passenger window
switch are on a serial data circuit with the memory seat
control module as the master. The mirror select and
directional control switches are inputs to the memory
seat module through the serial data circuit. When the
memory seat module receives switch inputs from the
outside mirror switch, mirror output commands are sent
to the appropriate switch through the serial data circuit.
The outside mirror switch and passenger window
switch control the left and right outside rear view
mirrors through bi-directional motor control circuits. The
motor control circuits are floating while in an inactive
state and the switches will apply power and ground to
the control circuits as necessary to move the mirror in
the commanded direction.

Mirror position is determined by both horizontal and
vertical position sensors in each of the power mirrors.
The outside mirror switch and passenger window
switch supply a 5V reference, low reference, and
horizontal and vertical position signal circuits to these
sensors. The signal circuits are referenced from 5V by
the switches and the signal circuit voltage levels
represent the mirror positions. The mirror positions are
sent to the memory seat module through the serial data
circuit where they are stored for memory mirror
operation. When the memory seat module receives a
memory recall command, the memory seat module will
send the go to position commands to the outside mirror

3520568
switch and passenger window switch. The switches will
then drive the appropriate mirror motors to the
commanded position sensor settings.

Mirror Folding

The outside rearview mirror switch sends the mirror
select and mirror fold/unfold inputs to the passenger
window switch and the memory seat control module
through LIN data. When the memory seat control
module receives a fold/unfold signal it will send a fold/
unfold command to the outside rearview mirror switch
and the passenger window switch. The outside mirrors
will fold or unfold depending on their current state. The
outside rearview mirror switch and the passenger
window switch control the fold/unfold motors through
bi-directional control circuits. If equipped with auto
folding mirrors, the BCM receives the input of the lock/
unlock button being held on the transmitter and sends
the signal to the memory seat module through serial
data to command the mirrors to fold/unfold.

Heated Mirrors

The heated mirrors are controlled through the rear
defog relay. Whenever the rear window defogger is
turned on battery voltage is supplied to the mirror
heater elements through the left and right mirror heater
element control circuits.

2020 - Sierra 1500 Electrical Body Builder Manual



Mirrors 2-59

Outside Mirror Description and
Operation (Without A45)

Power Mirror System Components

The power mirror system consists of the following
components:

Mirror direction switch ~ Controls the left, right,
up and down movements of the mirrors

Mirror select switch  Allows the operator to
select the mirror to be moved

Left outside mirror  Contains both the horizontal
and vertical mirror motors

Right outside mirror ~ Contains both the
horizontal and vertical mirror motors

Each of the outside power mirrors contains 2 motors.

The up-down motor operates the vertical directions and

the left-right motor operates the horizontal directions.
Each of the power mirror motors are internally circuit
breaker protected.

Power Mirrors Without A45 Block Diagram

= A9A
| Outside

Rearview
1 Mirror -

r==1

Power Mirror System Controls

The outside mirror switch incorporates a mirror select
switch and a 4 position mirror direction switch.

The mirror select switch allows the driver to select the
mirror to be moved by turning the switch to L position
enabling the left outside mirror or turning the switch to
R position enabling the right outside mirror.

The mirror direction switch is a 4 position switch that
allows the operator to move the selected mirror up,
down, left or right.

Power Mirror System Operation

The outside mirror switch receives power through the
battery positive voltage circuit from the underhood fuse
block. The outside mirror switch also receives a
constant ground.

The 4 positions of the direction switch have multiple
switch contacts. When not in use, the directional
contacts are isolated from any circuit. Each of the
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3270441
contacts are connected to opposing sides of the
appropriate mirror motors through the selector switch.
The selector switch interrupts or completes these
circuits depending on the position of the selector
switch, L or R.

If the mirror select switch is placed in the L position and
the up switch is pressed, battery voltage will be
supplied to the driver outside mirror vertical motor
through the driver mirror motor up control circuit and
return to the mirror switch through the driver mirror
motor left/down control circuit, then to ground and the
mirror will move up. If the down switch is pressed, the
driver mirror motor left/down control circuit supplies
battery voltage and the driver mirror motor up control
circuit completes the path to the mirror switch, then to
ground and the mirror will move down.

The remainder of the mirror functions operate in the
same manner as described above. Placing the mirror
control switch in opposing positions, left/right or up/
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down, will reverse the voltage polarity to the mirror Heated Mirrors

mgs/?er,ali:tgl)zrlgi% tf|1e same circuits and the mirror will The heated mirrors are controlled through the rear
gly. : ,
defog relay. Whenever the rear window defogger is
turned ON, battery voltage is supplied to the mirror
heater elements through the left and right mirror heater
element control circuits.
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Vehicle Access

Schematic and Routing Diagrams
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Description and Operation
Door Ajar Indicator Description and
Operation

Door Ajar Indicator System
Components

The door ajar indicator system consists of the following
components:

" Body control module
Instrument cluster
Driver door latch

Passenger door latch

Left rear door latch

Right rear door latch

Driver window motor (AXG)

" Driver window switch (AEC)
Passenger window motor (AEF)
Passenger window switch (AED)
" Left rear window motor (AER)

" Left rear window switch ( AEQ)
" Right rear window motor (AER)
" Right rear window switch (AEQ)

Door Ajar Indicator Block Diagram

F = 7 A23D F = 7 A23P
1 ] Door ] | Door Latch
Latch Assembly -
| 1 Assembly 1 | Passenger
L — a - Driver L d
P16
Instrument
Cluster
rF=n r 1 M74D F "1 579D F 1 M74P r "1 S79P
] 1 1 Window ] Window ] Window ] Window
Motor - Switch - Motor - Switch -
1 | | 1 Driver 1 1 Driver 1 I Passenger 1 I Passenger
L ; 4 L ; 4 L ; 4 L ; 4 L ; 4
I | assiapw | | axc| | Aec] | aseiapw | | AEF] AED
T T
i S y_o_ ¥ _______ Y_o____ Y___ Y ______ Y.
1 Body
Control
1 I Module
TTTTTT I N o L N ¥
| Assapw | | AEr] [AEq] | Asziapw | | Aer ] AEQ
r i T M74LR r i T S79LR r i 1 M74RR r i "1 S79RR
1 ] Window ] ] Window ] ] Window ] ] Window
Motor - Switch - Motor - Switch -
| I Left Rear | Left Rear | I Right Rear | Right
L 4 L 4 L a4 L  Rear
F == 7 A23LR F == 7 A23RR
1 ] Door ] Door Latch
Latch Assembly -
| 1 Assembly | I Right Rear
L — a-left L —d
Rear

Door Ajar System

Depending upon if the vehicle is equipped with express
up/down power windows, express down only power
windows, power windows without any express
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functions or manual crank windows affects how the

driver and passenger door ajar signal circuits are

configured and monitored.
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Driver, Passenger and Rear Door Ajar
(AXG, AEF and AER)

The window motors provide a 12V signal to the
respective door ajar switch within the door latch to
indicate the status of the door. When the door is open,
the contract within the ajar switch closes providing a
ground part for the signal circuit. The window motor will
detect the voltage drop in the ajar signal circuit and will
send a serial data message to the body control module.
The body control module will then send a message to
the instrument cluster which will illuminate the door
ajar icon.

Driver, Passenger and Rear Doors Ajar
(AEC, AED and AEQ)

The driver, passenger and rear window switches
provide a 12V signal to the respective door ajar switch
within the door latch to indicate the status of the door.
When the door is open, the contract within the ajar
switch closes providing a ground part for the signal
circuit. The window switch will detect the voltage drop
in the ajar signal circuit and will send a serial data
message to the body control module. The body control
module will then send a message to the instrument
cluster which will illuminate the door ajar icon.

Driver, Passenger and Rear Doors Ajar
(A55, A66, A33 or Manual Crank
Windows)

The body control module provides a 12V signal to each
door ajar switch within the door latch to indicate the
status of the door. When the door is open, the contract
within the ajar switch closes providing a ground part for
the signal circuit. The body control module will detect
the voltage drop in the ajar signal circuit and will send a
message to the instrument cluster which will illuminate
the door ajar icon

Endgate Description and Operation
(QTS5 Without MultiPro Tailgate)

Endgate Release System Components
" Body control module (BCM)

Pickup box endgate control switch-interior (Part of

the instrument panel multifunction switch)

Pickup box endgate control switch-exterior

Pickup box endgate unlatch actuator

Pickup box endgate unlatch relay

Endgate Release Operation (Without
MutiPro Tailgate Option)

Interior Endgate Release Switch

The body control module monitors the voltage level of
the endgate unlatch signal circuit so that when the
switch is pressed contacts within the switch closes
providing a ground path for the endgate unlatch signal
circuit, the voltage within the signal circuit is pulled low,
the body control module will detect the voltage drop
and if the passenger doors are unlocked, will energize
the pickup box endgate unlatch relay.

Exterior Endgate Release Switch

The body control module monitors the status of the
vehicle doors, if the doors are locked the body control
module will ignore the request from the exterior pickup
box endgate control switch. If the passenger doors
have been commanded to unlock, pressing the exterior
pickup box endgate control switch will close contacts
within the switch and provide a ground path for the
endgate unlatch signal circuit, the body control module
will detect the voltage drop and will energize the pickup
box endgate unlatch relay.

If the vehicle has been equipped with the passive
keyless entry system and the keyless entry transmitter
is within 3 feet (1 meter) of the endgate, pressing the
exterior pickup box endgate control switch will also
function in the same manner but without unlocking the
passenger doors. Refer to Keyless Entry System
Description and Operation for more information on the
passive keyless entry system.

Pickup Box Endgate Unlatch actuator

When body control module receives a endgate release
command from the exterior pickup box endgate control
switch, the body control module applies brief pulse of
voltage to the pickup box endgate unlatch relay control
circuit, which energizes the coil side of the relay. The
switch side of the pickup box endgate unlatch relay
then momentarily closes, supplying a brief pulse of
battery positive voltage to the pickup box endgate
unlatch actuator. The pickup box endgate unlatch
actuator is continuously grounded and when it receives
the voltage pulse, it will become energized and the
latch will activate releasing the endgate so that it may
be manually lowered to an open position.

Endgate Description and Operation
(QTS5 With MultiPro Tailgate)

Endgate Release System Components
" Body control module (BCM)

Pickup box endgate control switch-interior (Part of
the instrument panel multifunction switch)

Pickup box endgate control switch-exterior
Left pickup box endgate latch

Right pickup box endgate latch

Left pickup box auxiliary endgate latch

Right pickup box auxiliary endgate latch

Left pickup box endgate latch relay

Right pickup box endgate latch relay

Left pickup box auxiliary endgate latch relay
Right pickup box auxiliary endgate latch relay

Endgate Release Operation (With
MutiPro Tailgate Option)

Interior Endgate Release Switch

The body control module monitors the voltage level of
the endgate unlatch signal circuit so that when the
switch is pressed contacts within the switch closes
providing a ground path for the endgate unlatch signal
circuit, the voltage within the signal circuit is pulled low,
the body control module will detect the voltage drop
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and if the passenger doors are unlocked, will energize
the left pickup box endgate latch relay and right pickup
box endgate latch relay.

Exterior Endgate Release Switch

The body control module monitors the status of the
vehicle doors, if the doors are locked the body control
module will ignore the request from the exterior pickup
box endgate control switch. If the passenger doors
have been commanded to unlock, pressing the
appropriate exterior pickup box endgate control switch
will close contacts within the switch and provide a
ground path for the major or minor endgate unlatch
signal circuit, the body control module will detect the
voltage drop and will energize the appropriate pickup
box endgate latch relays.

If the vehicle has been equipped with the passive
keyless entry system and the keyless entry transmitter
is within 3 feet (1 meter) of the endgate, pressing the
exterior pickup box endgate control switch will also
function in the same manner but without unlocking the
passenger doors. Refer to Keyless Entry System
Description and Operation for more information on the
passive keyless entry system.

Major Pickup Box Endgate

Note: The auxiliary pickup box endgate must be in the
latched position before commanding the major pickup
box endgate to release. The body control module will
disable the major pickup box endgate release function
if the auxiliary pickup box endgate is open or ajar.

When body control module receives a major endgate
release command from the exterior pickup box endgate
control switch, the body control module applies brief
pulse of voltage to the left and right pickup box endgate
latch relay control circuits, which energizes the coil side
of the relays. The switch side of the left and right pickup
box endgate latch relay then momentarily closes,
supplying a brief pulse of battery positive voltage to the
left and right pickup box endgate latches. The left and
right pickup box endgate latches will become energized
and the latches will activate releasing the major
endgate so that it may be manually lowered to an open
position.

Minor Pickup Box Endgate

When body control module receives a major endgate
release command from the exterior pickup box endgate
control switch, the body control module applies brief
pulse of voltage to the left and right pickup box auxiliary
endgate latch relay control circuits, which energizes the
coil side of the relays. The switch side of the left and
right pickup box auxiliary endgate latch relay then
momentarily closes, supplying a brief pulse of battery
positive voltage to the left and right pickup box auxiliary
endgate latches. The left and right pickup box auxiliary
endgate latches will become energized and the latches
will activate releasing the minor endgate so that it may
be manually lowered to an open position.

2020 - Sierra 1500 Electrical Body Builder Manual

Endgate Description and
Operation (QT6)

System Description

The power endgate system consists of the following
components:

Rear gate module
Pickup box endgate power assist actuator

Pickup box endgate position sensor (part of the
power assist actuator)

Interior pickup box endgate control switch (Part of
the Instrument panel multifunction switch)

Exterior pickup box endgate control switch
Right pickup box endgate latch assembly
Left pickup box endgate latch assembly
Keyless entry transmitter

Remote control door lock receiver

Operation

The power endgate can be commanded to power open
and power close by the following methods:

" An open or close command from the interior
pickup box endgate control switch

An open or close command from the exterior
pickup box endgate control switch

An open or close request by a signal from the
keyless entry transmitter to the remote control
door lock receiver

The rear gate module will respond to a request by
commanding the left and right pickup box endgate
latches to release the endgate and activate the pickup
box endgate power assist actuator and lower the
endgate or to raise and cinch the endgate closed.

Power Latch

The rear gate module continuously monitors power
endgate operation and calculates its location and
direction of travel from an endgate position sensor (part
of the power assist actuator). One input returns the
position of the endgate relative to the x-axis and y-axis.
The rear gate module then uses these 2 inputs together
to calculate its angle relative to the endgate.

The left and right pickup box endgate latches are
bi-directional motors and latch or unlatch operation is
the result of the direction of the motor rotation. The rear
gate module controls the left and right pickup box
endgate latches through the control circuits by
supplying power and ground in the appropriate polarity.
The motor control circuits are monitored by the rear
gate module prior to activation for a high or low
condition and during motor operation for an insufficient
current flow condition. The ratchet, pawl, and sector
switches are part of the left and right pickup box
endgate latches and are used by the rear gate module
to determine the state of the latch during the process of
latching or unlatching. Each of the latch switch signal
circuits are supplied battery voltage and monitored
within the rear gate module. The latch switches share a
common low reference circuit from the rear gate
module and when the switch contacts close the signal
circuit goes low and the rear gate module determines
the switch to be active.
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The exterior pickup box endgate control switch signal
circuit is supplied battery voltage by the rear gate
module. When the switch is pressed the contacts close
and the signal circuit goes low, the rear gate module
will detect the voltage drop and will command the
endgate to release and lower or to power raise the
endgate to the closed position.

For vehicles without the optional passive keyless entry,
when the exterior pickup box endgate control switch is
pressed, the rear gate module will check the status of
the vehicle door locks by sending a serial data
message to the body control module requesting the
door lock status. If the vehicle doors are locked, the
rear gate module will ignore the signal from the exterior
pickup box endgate control switch. If the vehicle doors
are unlocked, the rear gate module will permit the
endgate to unlatch and power open when the exterior
pickup box endgate control switch is pressed.

For vehicles with the optional passive keyless entry
system, the keyless entry control module monitors the
proximity of the keyless entry transmitter. If the exterior
pickup box endgate control switch is pressed and the
keyless entry transmitter is within range, the keyless
entry control module will send a serial data message to
the rear gate module indicating the presence of the
keyless entry transmitter and the rear gate module will
permit the endgate to unlatch and power open. If the
doors are locked and the keyless entry transmitter is
not within range, the rear gate module will ignore the
signal from the exterior pickup box endgate control
switch.

Manual Endgate Operation

The endgate can be manually closed from the full-open
position when the endgate is lifted in a continuous
motion. If the endgate motion is stopped between the
full-open and half-closed positions, the lift to close
feature can engage and power close the endgate. If the
touch pad is pressed during power operation, the
endgate will stop and allow manual operation. The
endgate must be held after stopping, or it will continue
to open

Tailgate Release Unavailable Driver
Information Center Message

Power Endgate Functions Disabled Without
Setting DTCs

The driver information center displays Tailgate Release
Unavailable when a thermal inhibit occurs in the latch
or drive unit or the position count is out of range.

The power endgate functions will be restored by
performing the following actions:

" Closing the endgate which will reset the position
counts

Closing the endgate and removing the F20DL 30A
fuse for greater than 5 minutes

Power Endgate Functions Disabled With DTCs
Current

The driver information center displays Tailgate Release
Unavailable when the rear gate module control module
detects a malfunction in the power endgate system and
the system is disabled.

Power Door Locks Description and
Operation

Door Lock System Components

The power door lock system consists of the following
components:

Driver door lock switch
Passenger door lock switch
Key cylinder switch

Body control module (BCM)
Driver door latch

Passenger door latch

Left rear door latch

Right rear door latch

Exterior door handle switches
Keyless entry control module
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Power Door Locks

Block Diagram

= 7 si3D
1 Door Lock
Switch -
I Driver
-

r==a1

= B27D
| Door Handle
Switch -

- B27P

1 Door Handle
Switch -

I Passenger

Driver
i 1 Exterior

__ 1 Exterior

r==a1

-
1
1
(s

L_l______1________?_____1______1__-.
r =1 A23D r = A23P I L T A23LR L =1 A23RR
1 | Door 1 | Door Latch 1 | Door 1 | Door Latch
Latch Assembly - | atcl Assembly -
1 I Assembly 1 I Passenger 1 1 Assembly 1 I Right Rear
L — a - Driver e —_a | [— - —_a
Rear
r————————————————i——————————————1|<34
1 | Keyless
Entry
1 1 control
[ —— - —— _— e e e = ———— - [ —————— O
]
[
(2]
[
'
-

T s13P

1 Door Lock
Switch -

I Passenger

-

| Body
Control
I Module

1 Left Rear
Exterior

1 Right Rear
Exterior

Door Lock and Unlock Operation

When the driver or passenger door lock switch is
activated in the lock or unlock position, the BCM will
receive a ground signal on either the door lock switch
lock or unlock signal circuits.

The BCM, upon receipt of a lock switch lock or unlock
signal, will supply battery voltage to the door lock
actuator lock or unlock control circuits. Since the
opposite side of the lock actuator is connected to
ground through the other lock actuator control circuit,
the doors will then lock or unlock as commanded.

The following three circuits are used to operate
the lock:
" Driver door unlock
Passenger door unlock
All door lock

The driver door lock actuator is isolated so it can be
unlocked by itself using the keyless entry transmitter.

Key Cylinder Switch

The driver window switch monitors the voltage level of
the driver door lock motor status signal circuit. When
the key is inserted into the driver door key cylinder and
turned to the Lock position, a switch within the driver
door latch closes causing the voltage to drop within the
driver door lock motor status signal circuit. The driver
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window switch will detect the drop in voltage and will
send a serial data message to the BCM commanding
all the doors to Lock.

The driver key cylinder switch is used by the customer
for programming the keyless entry transmitters, The
driver window/outside rearview mirror switch monitors
the voltage level of the key switch unlock signal circuit
and when it detects a reprogramming request, it will
send a serial data message to the body control module.

Passive Door Lock/Unlock Operation

The exterior door handle switch signal circuits provide
inputs to the keyless entry control module when the
exterior door handle switches are activated. These
inputs allow the keyless entry control module to detect
a door lock or a door unlock request. The keyless entry
control module provides a 12V signal to each exterior
door handle switch via the door handle switch signal
circuits. When a door handle switch is pressed, the
switch closes and the voltage signal within the signal
circuit is pulled to ground. The keyless entry control
module will detect the voltage drop and a low frequency
antenna will transmit a challenge to the keyless entry
transmitter. If the challenge is met, the keyless entry
transmitter will respond and the keyless entry control
module will send a serial data message to the body
control module to command the door(s) to be locked or
unlocked
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3-6 Trailer Brake Controls

Description and Operation
Trailer Brake Controls Description

and Operation

A trailer brake control system is used to control the
amount of trailer braking power that is made available
to trailers with brakes that require a controlled electrical
output signal for actuation.

The power output to the trailer brakes is based on both
the amount of braking being applied by the vehicle s
brake system and on the type of trailer brakes detected.

The Trailer Brake Control System is compatible with
two types of Trailer Brake Systems as listed below:

1. Electric Brakes A controlled electrical output
signal energizes an electric-magnet/lever arm
assembly that directly actuates the brake
mechanism. The GDS name for this system is

Electromagnetic Brakes .

2. Electric Over Hydraulic Brakes A controlled
electrical output signal energizes a remote, trailer
mounted hydraulic pump to build brake pressure in
a closed hydraulic system on the trailer. The
hydraulic fluid pressure actuates the brake
mechanism. The GDS name for this system is

Electrohydraulic Brakes .

Trailer Brake Output Versus Trailer Brake Type

" The trailer brake system characterizes the trailer
brakes as either Electric Brake or Electric Over
Hydraulic Brake automatically. This
characterization may be affected by the number,
type, and age of the trailer brake magnets, as well
as any other devices installed on the trailer brakes
(i.e. adapters for Electric Over Hydraulic brake
functionality).

The trailer brake system is fully operational with
either characterization.

Some features of the trailer brake system may be
different based on the trailer brake type
characterization. An example of this is at zero
speed, where pressing the service brake pedal will
produce output when the trailer brakes are
characterized as Electric Brakes, but not when
characterized as Electric Over Hydraulic Brakes.

Sliding the manual trailer brake apply lever will
produce output at zero speed for either
characterization.

The user gain allows the driver to adjust the amount of
trailer brake output to match the trailer load and road
surface. The controller determines the desired trailer
brake output and provides a control signal to the

K133 Trailer Brake Power Control Module (TBPM). The
K133 Trailer Brake Power Control Module amplifies the
signal and provides the output required to activate the
Electric or Electric Over Hydraulic trailer brakes.

The trailer brake control can support up to a maximum
of four axles with electric trailer brakes (8 brake
magnets).

Connecting a trailer that is not compatible with the
trailer brake system may result in reduced or complete
loss of trailer braking. There may be an increase in
stopping distance or trailer instability which could result
in personal injury or damage to the vehicle, trailer or

other property. An aftermarket controller may be
available for use with trailers with surge or air trailer
brake systems.

To determine the type of brakes on your trailer and the
availability of controllers, check with your trailer
manufacturer or dealer. Do not power up an aftermarket
controller with the factory brake controller at the

same time.

The vehicle is equipped with the following trailer
braking components:

" K160 Brake System Control Module

" K133 Trailer Brake Power Control Module

" S76 Trailer Brake Control Switch

Manual Trailer Brake Apply

Trailer Gain Adjustment

Trailer Brake Driver Information Center Display

Brake System Control Module

The K160 Brake System Control Module (BSCM) is a
serviceable GMLAN module. The brake system control
module sends the low power commanded duty cycle
signal to the trailer brake power control module. The
trailer brake power control module amplifies the signal
and provides an output that is required to drive the
trailer brakes.

Trailer Brake Power Control Module

The K133 Trailer Brake Power Control Module (TBPM)
is a solid state power switching module that supplies
power to the trailer brakes at the input command duty
cycle. Diagnostic messages are sent from the TBPM to
the BSCM on a dedicated LIN bus.

Trailer Brake Control Panel

The S76 Trailer Brake Control Switch contains the
trailer gain and manual apply switches. It is located in
the vehicle center stack. Refer to the owner s manual
for more information on the location. The control panel
and switches allows you to adjust the amount of output,
referred to as trailer gain, available to the Electric or
Electric Over Hydraulic brakes. It also allows you to
manually apply the trailer brakes. The trailer brake
control switch is used along with the trailer brake
display page on the driver information center to adjust
and display power output to the trailer brakes.

Manual Trailer Brake Apply

The manual trailer brake apply lever is located on the
S76 Trailer Brake Control Switch and is used to apply
the trailer s Electric or Electric Over Hydraulic brakes
independent of the vehicle s brakes. This lever is used
in the trailer gain adjustment procedure to properly
adjust the power output to the trailer brakes.

Sliding the lever to the left will apply only the trailer
brakes. The power output to the trailer is indicated in
the trailer brake display page in the Driver Information
Center (DIC). If the vehicle s service brakes are applied
while using the manual trailer brake apply lever, the
trailer output power will be the greater of the two.

The trailer and the vehicle s brake lamps will come on
when either the vehicle s braking or manual trailer
brakes are applied.

2020 - Sierra 1500 Electrical Body Builder Manual



Trailer Brake Controls 3-7

Trailer Gain Adjustment

Trailer gain should be set for a specific trailering
condition and must be adjusted any time vehicle
loading, trailer loading or road surface conditions
change. It is important to re-adjust trailer gain any time
the tow vehicle, trailer loading or road surface
conditions change or it you notice trailer wheel lock-up
at any time while you are towing.

Setting the trailer gain properly is needed for the best
trailer stopping performance. A trailer that is
over-gained may result in locked trailer brakes. A trailer
that is under-gained may result in not enough trailer
braking. Both of these conditions may result in poor
stopping and stability of the vehicle and trailer.

Trailer Gain Adjustment Procedure

" Adjust trailer gain in 0.5 step increments up to 10
gain setting by using the gain adjustment +/
buttons on the trailer brake control panel switch.
Pressing and holding a gain button will cause the
trailer gain to continuously increment or
decrement. To turn the output to the trailer off, set
the gain to zero.

Drive the tow vehicle and trailer combination on a
level surface representative of the towing
condition and free of traffic at approximately 32

40 km/h (20 25 mph) and fully apply the manual
trailer brake apply lever mechanism located on the
trailer brake control panel switch. Adjusting the
trailer gain at slower speeds may result in an
incorrect gain setting.

Adjust the trailer gain to just below the threshold of
trailer wheel lock-up . Trailer wheel lock-up may
not occur if towing a heavily loaded trailer. In this
case, adjust the trailer gain to the highest
allowable setting for the towing condition.

Hill Start Assist

The hill start assist allows the driver to launch the
vehicle without a roll back when the driver is moving
their foot from the brake pedal to the accelerator pedal.
Refer to the hill start assist system in the anti-lock
brake system description and operation document for
more information.

Trailer Sway Control

The trailer sway control can detect the vehicle yaw
instability, caused by an attached trailer. Refer to the
trailer sway control system in the anti-lock brake
system description and operation document for more
information.

Driver Information Center Indicators

and Messages

The following indicators are used to inform the driver of
several different conditions:

Trailer Connected

This message will be briefly displayed when a trailer
with Electric or Electric Over Hydraulic brakes is first
connected to the vehicle. This message will
automatically turn off in about ten seconds. The driver
can also acknowledge this message before it
automatically turns off.
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Check Trailer Wiring

This message will be displayed if:

" The system detects that a trailer with Electric or
Electric Over Hydraulic brakes is connected to the
vehicle and then the trailer harness becomes
disconnected from the vehicle.

The trailer connection is recognized initially and
then a disconnect occurs while the vehicle is
stationary. This message will automatically turn off
in about thirty seconds. This message will also
turn off if the driver acknowledges this message
off or if the trailer harness is reconnected.

A disconnect of the trailer wiring harness occurs
while the vehicle is moving. The Check Trailer
Wiring message will continue until the ignition is
turned off. The message will also turn off if the
driver acknowledges this message off or it the
trailer harness is re-connected or repairs are
completed.

There is an electrical fault in the wiring to the
electric trailer brakes. The Check Trailer Wiring
message will continue as long as there is an
electrical fault in the trailer wiring. This message
will also turn off if the driver acknowledges this
message off.

A poor connection at the 7 way connector may
cause the Check Trailer Wiring message. Some
aftermarket 7 way trailer side connector adapters
or plugs may cause deformation or excessive
wear to the vehicle s trailer terminals. It is
recommended that you use an OEM or Pollak
heavy duty 7 way trailer side connector adapter.

Service Trailer Brake System

This message will be displayed when there is a
problem with the trailer brake control system. The trailer
brake system may not be fully functional, or may not be
functioning at all. The trailer brake system is designed
to provide trailer braking, if possible, even when faults
prevent it from being fully functional. This reduced
functionality includes:

1. Providing trailer braking when the master cylinder
pressure or brake pedal switch are faulted.

2. Providing trailer braking when hill start assist and
trailer sway control communication is faulted.

3. Providing trailer braking when certain manual
trailer brake apply lever faults are present.

These conditions should be repaired to allow the trailer
brake system to be fully functional.

Trailer Gain and Output Display

This display menu can be accessed by scrolling
through the DIC menu, or any time the trailer gain +/
button is depressed, or the manual trailer brake apply
lever is actuated. The trailer output is displayed from 0
to full output and indicates the output power provided to
the trailer brakes, relative to the gain setting.

After the electrical connection is made to a trailer
equipped with electric brakes or electric over hydraulic
brakes, the TRAILER CONNECTED message will be
displayed momentarily on the DIC. The Trailer Brake
Display Page can be selected on the DIC showing
TRAILER GAIN and OUTPUT, after all vehicle related
service messages are acknowledged by the driver.
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Depending on which instrument panel cluster is in the
vehicle, the DIC may display dashed lines, a greyed out
display, or it may be blank signifying a disconnected
trailer or a trailer brake fault condition.

System Fault Detection Scan Tool
Parameters

The scan tool has three parameters available that will
help determine if a trailer brake system fault is located
in the vehicle or in the trailer. The parameters

associated with this diagnostic ability are listed below:

" Number of Trailer Brake Circuit Faults
" Number of Trailer Circuit Faults Suspected

" Trailer Circuit Faults Suspected/Trailer Brake
Circuit Faults Ratio

The following table represents the area of the trailer
brake system on the vehicle and on the customer s
trailer that may be at fault based on a ratio of where a
fault is detected. The ratios given in the table are the
result of the Trailer Circuit Faults Suspected parameter
divided by the Trailer Brake Circuit Faults Ratio
parameter. The judgements are a guide as to where the
majority of the faults are found, in the vehicle versus in
the trailer.

Trailer Circuit Faults Suspected/Trailer
Brake Circuit Faults Ratio

Ratio Judgement

0% Check vehicle

10% Check vehicle

20% Check vehicle

30%

40% Faults found in both the

vehicle and the trailer. Refer
50% to PIT 5509 and PIT 5311 for
60% additional information on
° possible intermittent faults.

70%

80% Check trailer

90% Check trailer
100% Check trailer
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Description and Operation
Rearview Camera Full Display Mirror

Description and Operation

If equipped, full display mirror provides a wider field of
view than normally seen from the inside rearview mirror
to assist when driving and changing lanes. When the
tab under the inside rearview mirror is pulled rearward,
a view of the area behind the vehicle displays on the
mirror. The inside rearview camera full display mirror is
connected to the outside rearview camera via a
shielded coaxial cable.

When the tab under the inside rearview mirror is pulled
rearward, a view of the area behind the vehicle displays
on the mirror.

Adjust the rearview mirror for a clear view of the area
behind the vehicle before turning on full display mirror.
Use the three buttons on the bottom of the mirror to
adjust the brightness, zoom, and tilt of the display.
Make sure the light sensor is not covered when
adjusting the brightness.

The inside rearview camera full display mirror may not
work properly or display a clear image if:.
" ltis dark.

" The sun or the beam of headlamps are shining
directly into the camera lens.

Ice, snow, mud, or anything else builds up on the
camera lens. Clean the lens, rinse it with water,
and wipe it with a soft cloth.

When the mirror detects that the camera is not sending
a valid video signal, it blue screens with a no video
decal for 3 seconds, then reverts back to the mirror.

Rear Vision Camera Description and
Operation (UVC)

Rear Vision Camera System Operation

The rear vision camera system consists of a video
camera located at the rear of the vehicle and the Rado.

When the transmission is placed into REVERSE, a
signal indicates to the Radio that the vehicle is in
reverse and image display is requested. The rear vision
camera receives ignition voltage and a constant ground
to power the camera. Video signal + and video signal
circuits carry the video image from the rear vision
camera to the radio. Additionally, the video signal
circuits are shielded to prevent any interference which
may lead to a loss of video signal resolution and a
degraded video image. The shield is provided a ground
path by the rear vision camera.

The following conditions may cause a degraded rear
vision camera image:

Ice, snow, or mud has built up on the rear vision
camera

Dark conditions

Extreme light conditions, such as glare from the
sun or the headlights of another vehicle

Damage to the rear of the vehicle

Extreme high temperatures or extreme
temperature changes

If a malfunction is detected in the system, Service Rear
Vision Camera may be displayed on the Info Display
Module as an indicator to the customer that a problem
exists that requires service.

Rear Vision Camera Description and
Operation (UVB)

Rear Vision Camera System Operation

The rear vision camera system consists of a video
camera located at the rear of the vehicle and the Rado.

When the transmission is placed into REVERSE, a
signal is sent to the Radio indicating that camera
operation is requested. The rearview camera sends
video information to the radio through a coax cable.
The coax cable also provides power from the Radio to
the rearview camera.

The following conditions may cause a degraded rear
vision camera image:

Ice, snow, or mud has built up on the rear vision
camera

Dark conditions

Extreme light conditions, such as glare from the
sun or the headlights of another vehicle
Damage to the rear of the vehicle

Extreme high temperatures or extreme
temperature changes

If a malfunction is detected in the system, Service Rear
Vision Camera may be displayed on the Info Display
Module as an indicator to the customer that a problem
exists that requires service.

Surround Vision Camera Description
and Operation (UV2)

Warning: The Surround Vision cameras have blind
spots and will not display all objects near the
corners of the vehicle. Folding outside mirrors that
are out of position may not display surround view
correctly. Always check around the vehicle when
parking or backing.

2020 - Sierra 1500 Electrical Body Builder Manual
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4291164
1. View Displayed by the Surround Vision Camera
2. Area Not Shown

4291749
1. View Displayed by the Surround Vision Camera
2. Area Not Shown

The surround vision camera system consists of the
following components:

B87 Rearview Camera
" B174G Frontview Camera Grille
K157 Video Processing Control Module

" All Radio OR K74 Human Machine Interface
Module

" B225L Sideview Camera Left
" B225R Sideview Camera Right
" X20 Memory Card Receptacle (with XVR)

When the vehicle is traveling at speeds slower than 6
mph (10kph) the video processing control module will
power up the cameras and send a video signal to the
radio or human machine interface module.
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The following conditions may cause a degraded
surround vision camera image:

Ice, snow, or mud has built up on the rear vision
camera

Dark conditions

Extreme light conditions, such as glare from the
sun or the headlights of another vehicle

Damage to the rear of the vehicle

Extreme high temperatures or extreme
temperature changes

Surround Vision displays an overhead view of the area
surrounding the vehicle, along with the front or rear
camera views in the center stack. The front camerais in
the grille or near the front emblem, the side cameras
are on the bottom of the outside rearview mirrors, and
the rear vision camera is above the license plate.

Note: Images from the Sideview Cameras are only
displayed when both front doors are properly closed.

Features of the Surround Vision System

" Rear camera (B87 Rearview Camera) view
alongside overhead view is displayed in reverse

Front camera (B174G Frontview Camera  Grille)
view alongside overhead view is displayed after
shifting out of reverse to Neutral or Drive

Will display front view when front park assist
object is within trigger range calibration value
(30cm (12in) in a forward gear

Image is removed from display when vehicle
speed exceeds speed calibration (10kph/6 mph)
or button press / screen touch

System Operation

The video processing control module is connected to
each camera via a shielded coaxial cable. The coaxial
cable provides power for the camera and also carries
the video image from the cameras to the video
processing control module for processing. The video
processing control module will then send the processed
image output to infotainment system via another
coaxial cable.

The video processing control module receives CAN
information from Rear Park Assist object detection
module and Steering Wheel angle from body control
module during Reverse. A warning triangle may display
during the 360 surround view screen if Rear Parking
Assist has detected an object during a reverse. This
triangle changes from amber to red and increases in
size the closer the object. Also a dynamic guideline is
displayed in Reverse to show the projected path of the
vehicle.

If equipped, the video processing control module
system may have a memory card receptacle (with XVR)
located in the trunk. The memory card receptacle
interfaces with the video processing control module via
a USB cable. The memory card receptacle also
receives fused battery voltage and ground from the
video processing control module. The video processing
control module uses the memory card as a mass
storage device, similar to a USB storage device.
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Surround Vision Camera Description
and Operation (Trailer Vision System
(UVI/UVN/UVS))

Warning: The Surround Vision cameras have blind
spots and will not display all objects near the
corners of the vehicle. Folding outside mirrors that
are out of position may not display surround view
correctly. Always check around the vehicle when
parking or backing.

5147466

The Surround Vision- Trailer Vision camera systems
consists of the following components:

UVI (4 channel)

K157 Video Processing Control Module

" All Radio

" P17 Info Display Module

B87 Rearview Camera

" B225L Sideview Camera Left

" B225R Sideview Camera Right

Trailer Camera (if customer installed)

UVI with UVN (4 channel)

K157 Video Processing Control Module
" All Radio

" P17 Info Display Module

B87 Rearview Camera

B87CA Rearview Driver Information Camera-
Cargo Area

Trailer Rearview Camera (if customer installed)
Trailer Interior Camera (if customer installed)

UVS with UVN (8 channel)

K157 Video Processing Control Module
" All Radio

" P17 Info Display Module

B87 Rearview Camera

" B225L Sideview Camera Left

" B225R Sideview Camera Right

B174G Frontview Camera Grille

B87CA Rearview Driver Information Camera-
Cargo Area

Trailer Rearview Camera (if customer installed)
Trailer Interior Camera (if customer installed)

Features of the Surround Vision Trailer Vision
System

" Rear camera (B87 Rearview Camera) alongside
overhead view is displayed in reverse

Trailer Rearview Camera (if equipped) and Trailer
Interior Camera (if equipped) view are displayed
when selected via the Trailering application on the
Infotainment screen. These cameras can also be
configured to create a Transparent Trailer View
when configured accordingly.

Cargo Bed Camera view (if equipped) is displayed
when selected via the Trail