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Document Use and Disclaimers 
GM Upfitter Integration Body Builder Manuals and Technical Bulletins are intended for use by professional technicians, 

NOT a "do-it-yourselfer".  They are written to inform technicians of conditions that may occur on some vehicles and/or 

models, or to provide information that could assist in the proper service and/or modification of a vehicle.  Properly 

trained technicians have the equipment, tools, safety instructions, and know-how to do a job properly and safely.  If a 

condition is described, DO NOT assume that the bulletin applies to the vehicle and/or model, Also do NOT assume that 

every vehicle and/or model will have that condition.  

 Contact GM Upfitter Integration for information on whether the information is applicable your vehicle. 

 

GM Upfitter Integration does not take responsibility for nor approve alterations to GM Commercial Chassis, Pickup & 

Utility Vehicles. 

If an Upfitter or Second Stage Manufacturer (SSM) or Individual chooses to modify a GM Chassis/Vehicle and/or its 

components, liability and possible recertification responsibility for compliance with all related FMVSS/CMVSS and 

regional standards lies with the Upfitter/SSM or Individual.  

In addition liability for Non-OEM (aftermarket) installed components used in modifications to a GM Chassis/Vehicle 

and/or its components is solely with the responsible aftermarket component manufacturer and the installer. If an 

Upfitter/SSM or Individual chooses to modify a GM part/s design or function they risk voiding the GM warranty and 

assume liability for the modification 
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Section A 
Body Control System Description and Operation  

The body control system consists of the body control module (BCM), communications, and various input and outputs. Some inputs, outputs and 
messages require other modules to interact with the BCM. The BCM also has discrete input and output terminals to control the vehicle's body 
functions. The BCM is wired to the high speed GMLAN serial data bus, low speed GMLAN serial data bus and Multiple LIN buses and acts as a 
gateway between them.  

Power Mode Master 

This vehicle body control module (BCM) functions as the power mode master (PMM). The ignition switch is a low current switch with 
multiple discrete ignition switch signals to the PMM for determining the power mode that will be sent over the serial data circuits to the 
other modules that need this information; the PMM will activate relays and other direct outputs of the PMM as needed. Refer to Power 
Mode Description and Operation for a complete description of power mode functions.  

Gateway 

The body control module (BCM) in this vehicle functions as a gateway or translator. The purpose of the gateway is to translate serial 
data messages between the GMLAN high speed bus and the GMLAN low speed bus for communication between the various modules. 
The gateway will interact with each network according to that network's transmission protocol.  

All communication between the BCM and a scan tool is on the high speed GMLAN serial data circuits. A lost communication DTC 
typically is set in modules other than the module with a communication failure.  

Body Control 

The various body control module (BCM) input and output circuits are illustrated in the corresponding functional areas on the BCM 
electrical schematics. Refer to the Body Control System Schematics for more detailed information.  

 

http://gsi.xw.gm.com/newsi/cellHandler.do?cellId=147986&refDoc=2172041&from=sm


Electrical Manual-NEW 2014 Light Duty Full Size C/K Trucks  Pg. 14 

 

Electrical Manual-2014 Light Duty Full Size C/K Trucks                    Revision Date 06/19/2013 (WIP) 

 

Power Mode Description and Operation 

  
Serial Data Power Mode Master 

Power to many of this vehicles circuits is controlled by the module that is designated the power mode master. This vehicles power mode 
master is the body control module (BCM). The BCM has multiple B+ circuits that feed into it. Each of those circuits are partitioned within 
ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǘƻ ŘǊƛǾŜ ŎŜǊǘŀƛƴ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ōƻŘȅ ŦǳƴŎǘƛƻƴǎΦ !ƴ ƻǇŜƴ ƻǊ ǎƘƻǊǘ ƛƴ ŀƴȅ ƻƴŜ ƻŦ ǘƘŜ .Ҍ ŎƛǊŎǳƛǘǎ Ƴŀȅ ƛnduce multiple 
codes/or a section of non-functionality within the BCM with the rest of the BCM functioning normally. In this case it is useful to refer to 
the power distribution schematics to determine if the non-functional partition of the controller shares a common B+ circuit. The ignition 
switch is a low current switch with multiple discrete ignition switch signals to the power mode master for determination of the power 
mode that will be sent over the serial data circuits to the other modules that need this information. The power mode master will also 
activate relays and other direct outputs of the power mode master as needed. The power mode master determines which power mode 
(Off, Accessory, Run, Crank Request) is required, and reports this information to other modules via serial data. Modules which have 
switched voltage inputs may operate in a default mode if the power mode serial data message does not match what the individual 
module can see from its own connections.  

The power mode master receives ignition switch signals to identify the operators desired power mode. The Power Mode Parameter 
tables below illustrate the correct state of these input parameters (circuits) in correspondence to the ignition switch position:  

Power Mode Parameters  

Ignition Switch Position Power Mode Transmitted 
Ign. Off/Run/Crank 

(Off/Run Crank Voltage Circuit) 
Ignition Accessory/Run 
(Accessory Voltage Circuit) 

Ignition Run/Crank 
(Ignition 1 Voltage Circuit) 

Off Key Out Off Key Out / ACC Inactive Inactive 

Off Key IN Off Key In / Off Inactive Inactive 

Accessory Accessory Key Out / ACC Active Inactive 

Run Run Run Active Active 

Start Crank Request Crank Inactive Active 
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Relay Controlled Power Mode 

The BCM uses the discrete ignition switch iƴǇǳǘǎ hŦŦκwǳƴκ/Ǌŀƴƪ ±ƻƭǘŀƎŜΣ !ŎŎŜǎǎƻǊȅ ±ƻƭǘŀƎŜΣ ŀƴŘ LƎƴƛǘƛƻƴ м ±ƻƭǘŀƎŜΣ ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ ǘƘŜ 
correct power mode. The BCM, after determining the desired power mode, will activate the appropriate relays for that power mode.  

The retained accessory power relay 1 and retained accessory power relay 2 remain on for a timed period after the Ignition key is 
removed. Refer to Retained Accessory Power Description and Operation for more information on the retained accessory power 
function.  

Battery Saver Mode (Transport Mode) 

Battery saver mode (transport mode) reduces the parasitic load of some modules during overseas shipment or during vehicle storage 
conditions. This improves the drain time on the battery (up to 70 days without the battery going dead). When a vehicle is in 
transport/storage, some features may have reduced functionality while in the battery saver mode, such as disabling keyless entry, after-
blow, and content theft features. Battery saver mode is initiated by turning on the hazard flashers, applying the brake pedal, and then 
turning the ignition key to the start position or pushing the ignition mode switch with the foot on the brake for greater than 15 seconds. 
The mode is disengaged by repeating the previous process. The driver information center (if equipped) will display Transport Mode is On 
when battery saver mode is enabled and Transport Mode is Off when battery saver mode is disabled. For vehicles not equipped with a 
driver information center, the battery indicator light will constantly flash on the Instrument Cluster when battery saver mode is enabled. 
This feature can be used as many times as necessary if the vehicle is to be stored for an extended period of time.  

BCM Awake/Sleep States 

The BCM is able to control or perform all of the BCM functions in the awake state. The BCM enters the sleep state when active control 
or normal monitoring of system functions has stopped and a time limit has passed. The BCM must detect certain wake-up inputs before 
entering the awake state. The BCM monitors for these inputs during the sleep state.  

 

The BCM will enter the awake state if any of the following wake-up inputs are detected: 

¶ Activity on the serial data line 
¶ Detection of a battery reconnect 

http://gsi.xw.gm.com/newsi/showDoc.do?docSyskey=3282491&cellId=148335&pubObjSyskey=7177419&from=sm&pubCellSyskey=6211932&deliveryEffectiveDate=Apr+1%2C+2013#d395e197
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¶ Any door open signal 
¶ Headlamps ON 
¶ Key-in-ignition 
¶ Ignition ON 
¶ Park lamps ON 
¶ Keyless entry or remote start message 

The BCM will enter a sleep state when all of the following conditions exist: 

¶ The ignition switch is OFF, key out. 
¶ Ignition OFF, transmitter is out of range 
¶ No activity exists on the serial data line. 
¶ No outputs are commanded. 
¶ No delay timers are actively counting. 
¶ No wake-up inputs are present. 

If all these conditions are met, the BCM will enter a low power or sleep condition. 
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Retained Accessory Power 

 
RAP Description and Operation 

The Body Control Module (BCM) monitors the ignition switch position, battery condition, and each door ajar/open switch status to 
determine whether the retained accessory power should be initiated or terminated. Retained accessory power is controlled by two 
different methods; relay control and serial data. Some modules receive a retained accessory power message from the BCM over the 
serial data circuits. Serial data controlled retained accessory power is deactivated as required by their modules retained accessory 
power mode operation. Other subsystems are activated directly by the BCM through a relay. Components and systems that are active in 
retained accessory power are also activated anytime the ignition is any position other than OFF regardless of the door switch signals.  

Relay Controlled Retained Accessory Power 

The BCM keeps the retained accessory power relay 1 and retained accessory power relay 2 energized during all power modes, except 
Off-Awake and Crank. The retained accessory power relay 1 and retained accessory power relay 2 are also energized for approximately 
10 minutes after shutting the ignition OFF and removing the key, providing no door is opened.  

Relay controlled retained accessory power will end when one of the following conditions is met:  

¶ The BCM receives an input from any door ajar or open switch indicating the opening of any door after the ignition key is out of 
the ignition.  

Note: If the BCM is receiving any door ajar or open signal from those switches when the ignition key is turned OFF, retained 
accessory power will not initiate.  

¶ The BCM internal timer for the retained accessory power expires after approximately 10 minutes.  
¶ The BCM detects a decrease in battery capacity below a prescribed limit. 
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Relay Controlled Retained Accessory Power (continued) 

Systems powered by the retained accessory power relay 1 and retained accessory power relay 2 during the retained accessory power 
mode are as follows:  

Note: The vehicle may not be equipped with all components as listed below.  

¶ Accessory Power Receptacle 
¶ Cigarette Lighter Receptacle 
¶ Sunroof Control Module 
¶ Sunroof Switch 
¶ Sliding Rear Window Switch 
¶ Mobile Device Wireless Charger Module 

Serial Data Controlled Retained Accessory Power 

Retained accessory power systems controlled by serial data are as follows: 

Radio: 
Radio retained accessory power activation / termination is the same as relay operation with one exception; the only door switch that 
will turn off the radio during retained accessory power is the driver door open switch.  
Vehicle Communication Interface Module (VCIM) (Onstar®) (If Equipped)  

VCIM RAP activation/termination is the same as radio operation with 1 exception; if there is an active call when the ignition key is 
turned off the VCIM will remain in RAP mode, and keep the radio in RAP mode until the call is terminated.  
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Back-up Alarm and Camera 

For installation of a Back-up Alarm/Camera on vehicles not equipped with 8S3 (factory back-up alarm) connections can be made at the rear 
body junction block (X63A).  

In addition to when the vehicle is operated in reverse, the back-ups are illuminated during a lighted exit and as a key fob acknowledgement. 
When using the back ςlamps circuit to activate a back-up alarm, in which the perimeter lighting feature is set to ON for exiting, the back-up 
alarm will be activated during the exit lighting event.  To prevent this undesired alarm (or camera) activation during the exit lighting mode use 
one of the two options listed belowΧ 

 

1. IŀǾŜ ǘƘŜ ǾŜƘƛŎƭŜΩ ./a ό.ƻŘȅ /ƻƴǘǊƻƭ aƻŘǳƭŜύ ǊŜǇǊƻƎǊŀƳƳƛƴƎ ǿƛǘƘ ŀ ƴŜǿ ŎŀƭƛōǊŀǘƛƻƴ that includes RPO (regular production Option) 
code SFW.  This option will suppress the activation of the Back-up lamps during the exit lighting mode operation. 

OR 

 

2. Install an ignition controlled relay to which only allows for the Back-up lamp signal to be provided to the alarm/camera if the ignition 
ƛǎ ƛƴ ǘƘŜ άw¦bέ ƳƻŘŜΣ ŀƴŘ ǘƘŜ ǾŜƘƛŎƭŜ ƛǎ ōŜƛƴƎ ƻǇŜǊŀǘŜŘ ƛƴ ǊŜǾŜǊǎŜ ƳƻŘŜΦ όǎŜŜ ǎŀƳǇƭŜ ǎŎƘŜƳŀǘƛŎύ   
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Back-up Alarm and Camera relay installation schematic 

 

  

BACKUP LAMP WIRE 

BACKUP ALARM 

 

 

 Relay 

Ground 
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Back-up Alarm, Camera and Lamps schematic 
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Chassis Harness Routing  
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Charging System Description of Operation 

 

Electrical Power Management Overview 

The electrical power management system is designed to monitor and control the charging system and send diagnostic messages to alert 

the driver of possible problems with the battery and generator. This electrical power management system primarily utilizes existing on-

board computer capability to maximize the effectiveness of the generator, to manage the load, improve battery state-of-charge and life, 

ŀƴŘ ƳƛƴƛƳƛȊŜ ǘƘŜ ǎȅǎǘŜƳϥǎ ƛƳǇŀŎǘ ƻƴ ŦǳŜƭ ŜŎƻƴƻƳȅΦ ¢ƘŜ ŜƭŜŎǘǊƛŎŀƭ ǇƻǿŜǊ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǇŜǊŦƻǊƳǎ о ŦǳƴŎǘƛƻƴǎ:  

¶ It monitors the battery voltage and estimates the battery condition. 

¶ It takes corrective actions by boosting idle speeds, and adjusting the regulated voltage. 

¶ It performs diagnostics and driver notification. 

The battery condition is estimated during ignition-off and during ignition-on. During ignition-off the state-of-charge of the battery is 

determined by measuring the open-circuit voltage. The state-of-charge is a function of the acid concentration and the internal resistance of 

the battery, and is estimated by reading the battery open circuit voltage when the battery has been at rest for several hours.  

The state-of-charge can be used as a diagnostic tool to tell the customer or the dealer the condition of the battery. Throughout ignition-on, 

the algorithm continuously estimates state-of-charge based on adjusted net amp hours, battery capacity, initial state-of-charge, and 

temperature.  

While running, the battery degree of discharge is primarily determined by a battery current sensor, which is integrated to obtain net amp 

hours.  

In addition, the electrical power management function is designed to perform regulated voltage control to improve battery state-of-

charge, battery life, and fuel economy. This is accomplished by using knowledge of the battery state-of-charge and temperature to set the 

charging voltage to an optimum battery voltage level for recharging without detriment to battery life.  
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Charging System 
¢ƘŜ /ƘŀǊƎƛƴƎ {ȅǎǘŜƳ 5ŜǎŎǊƛǇǘƛƻƴ ŀƴŘ hǇŜǊŀǘƛƻƴ ƛǎ ŘƛǾƛŘŜŘ ƛƴǘƻ о ǎŜŎǘƛƻƴǎΦ ¢ƘŜ ŦƛǊǎǘ ǎŜŎǘƛƻƴ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŎƘŀǊƎƛƴƎ ǎȅǎǘŜƳ ŎƻƳponents and 

their integration into the electrical power management. The second section describes charging system operation. The third section 

describes the instrument panel cluster operation of the charge indicator, driver information center messages, and voltmeter operation.  

Charging System Components 

Generator  

The generator is a serviceable component. If there is a diagnosed failure of the generator it must be replaced as an assembly. The engine 

drive belt drives the generator. When the rotor is spun it induces an alternating current (AC) into the stator windings. The AC voltage is 

then sent through a series of diodes for rectification. The rectified voltage has been converted into a direct current (DC) for use by the 

vehicles electrical system to maintain electrical loads and the battery charge. The voltage regulator integral to the generator controls the 

output of the generator. It is not serviceable. The voltage regulator controls the amount of current provided to the rotor. If the generator 

Ƙŀǎ ŦƛŜƭŘ ŎƻƴǘǊƻƭ ŎƛǊŎǳƛǘ ŦŀƛƭǳǊŜΣ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ŘŜŦŀǳƭǘǎ ǘƻ ŀƴ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƻŦ моΦу ±Φ  

Body Control Module (BCM)  

The body control module (BCM) is a GMLAN device. It communicates with the engine control module (ECM) and the instrument panel 

cluster for electrical power management (electrical power management) operation. The BCM determines the output of the generator and 

sends the information to the ECM for control of the generator turn on signal circuit. It monitors the generator field duty cycle signal circuit 

information sent from the ECM for control of the generator. It monitors a battery current sensor, the battery positive voltage circuit, and 

estimated battery temperature to determine battery state of charge. The BCM performs idle boost.  

Battery Current Sensor  

The battery current sensor is a serviceable component that is connected to either the negative or positive battery cable at the battery. The 

battery current sensor is a 3-wire Hall Effect current sensor. The battery current sensor monitors the battery current. It directly inputs to 

the BCM. It creates a 5-Ǿƻƭǘ ǇǳƭǎŜ ǿƛŘǘƘ ƳƻŘǳƭŀǘƛƻƴ όt²aύ ǎƛƎƴŀƭ ƻŦ мну IȊ ǿƛǘƘ ŀ Řǳǘȅ ŎȅŎƭŜ ƻŦ лς1лл ǇŜǊŎŜƴǘΦ bƻǊƳŀƭ Řǳǘȅ ŎȅŎƭŜ ƛǎ 

between 5ςфр ǇŜǊŎŜƴǘΦ .ŜǘǿŜŜƴ лςр ǇŜǊŎŜƴǘ ŀƴŘ фрςмлл ǇŜǊŎŜƴǘ ŀǊŜ ŦƻǊ ŘƛŀƎƴƻǎǘƛŎ ǇǳǊǇƻǎŜǎΦ  
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Engine Control Module (ECM)  

When the engine is running, the generator turn-on signal is sent to the generator from the ECM, turning on the regulator. The generator's 

voltage regulator controls current to the rotor, thereby controlling the output voltage. The rotor current is proportional to the electrical 

pulse width supplied by the regulator. When the engine is started, the regulator senses generator rotation by detecting AC voltage at the 

stator through an internal wire. Once the engine is running, the regulator varies the field current by controlling the pulse width. This 

regulates the generator output voltage for proper battery charging and electrical system operation. The generator field duty terminal is 

connected internally to the voltage regulator and externally to the ECM. When the voltage regulator detects a charging system problem, it 

grounds this circuit to signal the ECM that a problem exists. The ECM monitors the generator field duty cycle signal circuit, and receives 

control decisions based on information from the BCM.  

Instrument Panel Cluster  

¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ ǇŀƴŜƭ ŎƭǳǎǘŜǊ ǇǊƻǾƛŘŜǎ ǘƘŜ ŎǳǎǘƻƳŜǊ ƴƻǘƛŦƛŎŀǘƛƻƴ ƛƴ ŎŀǎŜ ŀ ŎƻƴŎŜǊƴ ǿƛǘƘ ǘƘŜ ŎƘŀǊƎƛƴƎ ǎȅǎǘŜƳΦ ¢ƘŜǊŜ ŀǊŜ н ƳŜŀƴǎ of 

notification, a charge indicator and a driver information center message of SERVICE BATTERY CHARGING SYSTEM if equipped.  

Charging System Operation 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ŎƘŀǊƎƛƴƎ ǎȅǎǘŜƳ ƛǎ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜ ōŀǘǘŜǊȅ ŎƘŀǊƎŜ ŀƴŘ ǾŜƘƛŎƭŜ ƭƻŀŘǎΦ ¢ƘŜǊŜ ŀǊŜ с ƳƻŘŜǎ ƻŦ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǘƘey include:  

¶ Battery Sulfation Mode 

¶ Charge Mode 

¶ Fuel Economy Mode 

¶ Headlamp Mode 

¶ Start Up Mode 

¶ Voltage Reduction Mode 

The engine control module (ECM) controls the generator through the generator turn ON signal circuit. The ECM monitors the generator 

performance though the generator field duty cycle signal circuit. The signal is a pulse width modulation (PWM) signal ƻŦ мну IȊ ǿƛǘƘ ŀ Řǳǘȅ 

cycle of 0ςмлл ǇŜǊŎŜƴǘΦ bƻǊƳŀƭ Řǳǘȅ ŎȅŎƭŜ ƛǎ ōŜǘǿŜŜƴ рςфр ǇŜǊŎŜƴǘΦ .ŜǘǿŜŜƴ лςр ǇŜǊŎŜƴǘ ŀƴŘ фрςмлл ǇŜǊŎŜƴǘ ŀǊŜ ŦƻǊ ŘƛŀƎƴƻǎǘƛŎ ǇǳǊǇƻǎŜǎΦ 

The following table shows the commanded duty cycle and output voltage of the generator (see table next page):  
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Commanded Duty Cycle Generator Output Voltage 

10% мм ± 

20% ммΦрс ± 

30% мнΦмн ± 

40% мнΦсу ± 

50% моΦнр ± 

 

Generator 

The generator provides a feedback signal of the generator voltage output through the generator field duty cycle signal circuit to the ECM. 

¢Ƙƛǎ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ǎŜƴǘ ǘƻ ǘƘŜ ōƻŘȅ ŎƻƴǘǊƻƭ ƳƻŘǳƭŜ ό./aύΦ ¢ƘŜ ǎƛƎƴŀƭ ƛǎ t²a ǎƛƎƴŀƭ ƻŦ мну IȊ ǿƛǘƘ ŀ Řǳǘȅ ŎȅŎƭŜ ƻŦ лςмлл ǇŜǊŎŜƴǘΦ bƻǊƳŀƭ 

duty cycle is between 5ςфф ǇŜǊŎŜƴǘΦ .ŜǘǿŜŜƴ лςр ǇŜǊŎŜƴǘ ŀƴŘ млл ǇŜǊŎŜƴǘ ŀǊŜ ŦƻǊ ŘƛŀƎƴƻǎǘƛŎ ǇǳǊǇƻǎŜǎΦ  

Battery Sulfation Mode 

TƘŜ ./a ǿƛƭƭ ŜƴǘŜǊ ǘƘƛǎ ƳƻŘŜ ǿƘŜƴ ǘƘŜ ƛƴǘŜǊǇǊŜǘŜŘ ƎŜƴŜǊŀǘƻǊ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ моΦн ± ŦƻǊ пр ƳƛƴǳǘŜǎΦ ²ƘŜƴ ǘƘƛǎ ŎƻƴŘƛtion exists 

the BCM will enter Charge Mode for 2ς3 minutes. The BCM will then determine which mode to enter depending on voltage requirements.  
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Charge Mode 

The BCM will enter Charge Mode whenever one of the following conditions are met. 

The wipers are ON for more than 3 seconds. 

Climate Control Voltage Boost Mode Request via serial data is true, as sensed by the HVAC control head. High speed cooling fan, rear 

defogger and HVAC high speed blower operation can cause the BCM to enter the Charge Mode.  

¶ The estimated battery temperature is less than 0°C (32°F). 

¶ Battery State of Charge is less than 80 percent. 

¶ Vehicle speed is greater thaƴ мпр ƪƳκƘ όфл ƳǇƘύ 

¶ Current sensor fault exists. 

¶ {ȅǎǘŜƳ ǾƻƭǘŀƎŜ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƻ ōŜ ōŜƭƻǿ мнΦрс ± 

When any one of these conditions is met, the system will set targeted generator output voltage to a charging voltage between 13.9ςмрΦр ±Σ 

depending on the battery state of charge and estimated battery temperature.  

Fuel Economy Mode 

The BCM will enter Fuel Economy Mode when the estimated battery temperature is at least 0°C (32°F) but less than or equal to 80°C 

(176°F), the calculated battery current is less thŀƴ мр ŀƳǇŜǊŜǎ ŀƴŘ ƎǊŜŀǘŜǊ ǘƘŀƴ ҍу ŀƳǇŜǊŜǎΣ ŀƴŘ ǘƘŜ ōŀǘǘŜǊȅ ǎǘŀǘŜ-of-charge is greater 

than or equal to 80 percent. Its targeted generator output voltage is the open circuit voltage of the battery and can be between 12.5ς

моΦм ±Φ ¢ƘŜ ./a ǿƛƭƭ ŜȄƛǘ ǘƘƛǎ ƳƻŘŜ and enter Charge Mode when any of the conditions described above are present.  

Headlamp Mode 

The BCM will enter Headlamp Mode whenever the headlamps are ON (high or low beams). Voltage will be regulated between 13.9ςмпΦр ±Φ  

Start Up Mode 

When the engine iǎ ǎǘŀǊǘŜŘ ǘƘŜ ./a ǎŜǘǎ ŀ ǘŀǊƎŜǘŜŘ ƎŜƴŜǊŀǘƻǊ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƻŦ мпΦр ± ŦƻǊ ол ǎŜŎƻƴŘǎΦ  
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Voltage Reduction Mode 

The BCM will enter Voltage Reduction Mode when the calculated ambient air temperature is above 0°C (32°F). The calculated battery 

current is less ǘƘŀƴ м ŀƳǇŜǊŜ ŀƴŘ ƎǊŜŀǘŜǊ ǘƘŀƴ ҍт ŀƳǇŜǊŜǎΣ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ŦƛŜƭŘ Řǳǘȅ ŎȅŎƭŜ ƛǎ ƭŜǎǎ ǘƘŀƴ фф ǇŜǊŎŜƴǘΦ Lǘǎ ǘŀǊƎŜǘŜŘ 

ƎŜƴŜǊŀǘƻǊ ƻǳǘǇǳǘ ǾƻƭǘŀƎŜ ƛǎ мнΦф ±Φ ¢ƘŜ ./a ǿƛƭƭ ŜȄƛǘ ǘƘƛǎ ƳƻŘŜ ƻƴŎŜ ǘƘŜ ŎǊƛǘŜǊƛŀ ŀǊŜ ƳŜǘ ŦƻǊ /ƘŀǊƎŜ aƻŘŜΦ  

Instrument Panel Cluster Operation 

Charge Indicator Operation  

The instrument panel cluster illuminates the charge indicator and displays a warning message in the driver information center if equipped, 

when the one or more of the following occurs:  

¶ ¢ƘŜ ŜƴƎƛƴŜ ŎƻƴǘǊƻƭ ƳƻŘǳƭŜ ό9/aύ ŘŜǘŜŎǘǎ ǘƘŀǘ ǘƘŜ ƎŜƴŜǊŀǘƻǊ ƻǳǘǇǳǘ ƛǎ ƭŜǎǎ ǘƘŀƴ мм ± ƻǊ ƎǊŜŀǘŜǊ ǘƘŀƴ мс ±Φ ¢ƘŜ ƛƴǎǘǊǳƳŜƴǘ ǇŀƴŜl 

cluster receives a serial data message from the ECM requesting illumination.  

¶ The instrument panel cluster determines that the syǎǘŜƳ ǾƻƭǘŀƎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ мм ± ƻǊ ƎǊŜŀǘŜǊ ǘƘŀƴ мс ± ŦƻǊ ƳƻǊŜ ǘƘŀƴ ол ǎŜŎƻƴŘǎΦ 

The instrument panel cluster receives a GMLAN message from the body control module (BCM) indicating there is a system voltage 

range concern.  

¶ The instrument panel cluster performs the displays test at the start of each ignition cycle. The indicator illuminates for 

ŀǇǇǊƻȄƛƳŀǘŜƭȅ о ǎŜŎƻƴŘǎΦ  

Display Message:  

BATTERY NOT CHARGING SERVICE CHARGING SYSTEM or SERVICE BATTERY CHARGING SYSTEM  

The BCM and the ECM will send a serial data message to the driver information center for the BATTERY NOT CHARGING SERVICE 

CHARGING SYSTEM or SERVICE BATTERY CHARGING SYSTEM message to be displayed. It is commanded ON when a charging system DTC is 

a current DTC. The message is turned OFF when the conditions for clearing the DTC have been met.  
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Charging System schematic 

 

  



Electrical Manual-NEW 2014 Light Duty Full Size C/K Trucks  Pg. 30 

 

Electrical Manual-2014 Light Duty Full Size C/K Trucks                    Revision Date 06/19/2013 (WIP) 

 

Engine Idle Up 

Elevated Idle  

Is a standard option on all 6.6L Diesel Engines, which elevates the engine idle speed from base idle to 1050 RPMs when outside 

temperatures are below 32°F (0°C) and the engine coolant temperature is below 150°F (65°C). This feature enhances heater performance 

ōȅ ǊŀƛǎƛƴƎ ǘƘŜ ŜƴƎƛƴŜ Ŏƻƻƭŀƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ŦŀǎǘŜǊΦ Lǘ Ŏŀƴ ōŜ ǘǳǊƴŜŘ ƻƴ ƻǊ ƻŦŦΣ ǇƭŜŀǎŜ ǊŜŦŜǊ ǘƻ ǘƘŜ 5ǳǊŀƳŀȄ 5ƛŜǎŜƭ {ǳǇǇƭŜƳŜƴǘ  hǿƴŜǊΩǎ 

Manual for more information.  

High Idle  

An option (RPO UF3) is available on certain HD models with cruise control. This system can be used to increase your engine idle speed for 

whatever reason an owner wishes: more generator output at idle, belt driven add on equipment, etc. The cruise control buttons located on 

ǘƘŜ ƭŜŦǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ǎǘŜŜǊƛƴƎ ǿƘŜŜƭ ŀǊŜ ǳǎŜŘ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜ IƛƎƘ LŘƭŜ ƻǇǘƛƻƴΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎŜŜ ǘƘŜ hǿƴŜǊΩǎ aŀƴǳŀl or online 

ŀǘ ǿǿǿΦƎƳǳǇŦƛǘǘŜǊΦŎƻƳ Φ  

PTO (power take-off)  

An option (RPO PTO) is available only on 3500 Chassis Cab models (31xxx series) equipped with the 6.6L Diesel Engine and Allison 6-speed 

transmission. The PTO allows the user to create an auxiliary power source for running add-on equipment, such as salt spreaders, pumps, 

winches, lift buckets, etc. The dash mounted PTO switch is used to turn on the PTO and controls engine speed to values higher than normal 

ōŀǎŜ ƛŘƭŜΦ CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎŜŜ ǘƘŜ 5ǳǊŀƳŀȄ 5ƛŜǎŜƭ {ǳǇǇƭŜƳŜƴǘ  hǿƴŜǊΩǎ aŀƴǳŀƭ ƻǊ ƻƴƭƛƴŜ ŀǘ ǿǿǿΦƎƳǳǇŦƛǘǘŜǊΦŎƻƳ Φ  

Vehicle Regular Production Option (RPO) Content 

When attemptinƎ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀ ǾŜƘƛŎƭŜΩǎ ƻǇǘƛƻƴ Ǌefer to the vehicleΩǎ {tL5 ό{ŜǊǾƛŎŜ tŀǊǘǎ L5ŜƴǘŦƛŎŀǘƛƻƴύ label. 
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Engine Idle Up (continued) 

ADDING PTO OPTION TO A VEHICLE WITHOUT THE OPTION 

Condition/Concern: 

Some owners may request to add the PTO option to their vehicle when it is not equipped with the option. This option is available on 3500 

Chassis Cab Models with the 6.6L Diesel engine only. The PTO option is now far more integrated with the vehicle than past models and 

utilizes the following components: 

  ω   The Body Control Module (BCM) 

  ω   ¢ƘŜ 9ƴƎƛƴŜ /ƻƴǘǊƻƭ aƻŘǳƭŜ ό9/aύ 

  ω   ¢ƘŜ LƴǎǘǊǳƳŜƴǘ tŀƴŜƭ /ƭǳǎǘŜǊ όLt/ύ 

  ω   ¢ƘŜ t¢h ƎŜŀǊ 

  ω   ¢ƘŜ t¢h ƳƻŘŜ ǎŜƭŜŎǘ ǎǿƛǘŎƘ 

  ω   ¢ƘŜ Power Take Off Module (PTOM) 

  ω   ¢ƘŜ ǊŜƳƻǘŜ t¢h ŜƴŀōƭŜ ǎǿƛǘŎƘ 

  ω   ¢ƘŜ t¢h ǊŜƭŀȅ 

  ω   ¢ƘŜ ¢ǊŀƴǎƳƛǎǎƛƻƴ /ƻƴǘǊƻƭ aƻŘǳƭŜ ό¢/aύ 

Recommendation/Instructions: 

Due to the PTO's complex integration with the vehicle it is NOT recommended to add this option to any vehicle not already equipped with 

the OEM PTO option.  
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Installation of  Electrical Aftermarket Accessories  

Installation of a Diode to Suppress Voltage Spikes 

When an electromechanical solenoid or relay is de-energized rapidly by a mechanical switch or semiconductor, the collapsing magnetic field 
produces a substantial transient voltage in its effort to disperse the stored energy and oppose the sudden change in current flow. These 
voltage spikes can occur at the positive terminal when the solenoid or relay is de-energized (keyed-off). If a solenoid or relay is wired onto 
the Run/Crank circuit of the vehicle to control aftermarket equipment, the spikes can be transmitted onto the circuit. The spikes can 
permanently damage the internal circuitry of the sensitive electronic components and/or control modules that are on this bussed circuit. To 
prevent damage to these components, the solenoid or relay MUST have the control circuit suppressed with a diode.  

 

 

 

 

  

 

Install a diode, P/N 12112422, across the coil of 

the solenoid. It is important that the striped 

end of the diode be connected to the positive 

terminal of the coil and the other end of the 

diode be connected to ground. 

 

Important: Be sure to insulate the diode with heat 
shrink tubing before installing as shown in the picture 
above.  
Notice: Some solenoids/relays may only have a 
positive post and will get their ground through the 
mounting bracket. In this case, the striped end of the 
diode is to be connected to the positive terminal and 
the other end should be connected to the ground of 
the solenoid/relay. 

 

Install a diode, P/N 12112422, across the coil of the 

relay. It is important that the striped end of the 

diode be connected to the positive terminal of the 

coil and the other end of the diode be connected to 

ground. Be sure to insulate the diode with heat 

shrink tubing before installing.  
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Remote Vehicle Immobilizer 

  

 

BCM 

Transmission Shift Interlock Schematic  
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Exterior Lighting Systems Description and Operation  

The exterior lighting system consists of the following lamps: 

¶ Adaptive forward lighting 
¶ Automatic headlamp leveling 
¶ Backup lamps 
¶ Daytime running lamps (DRL) 
¶ Hazard warning lamps 
¶ Headlamps 
¶ Park, tail, license, and marker lamps 
¶ Stop lamps 
¶ Turn signal lamps 

Low Beam Headlamps 

Warning: The high intensity discharge system produces high voltage and current. To reduce the risk of severe shocks and burns:  

¶ Never open the high intensity discharge system ballast or the arc tube assembly starter.  
¶ Never probe between the high intensity discharge system ballast output connector and the arc tube assembly.  

The headlamps consist of 2 high intensity discharge (HID) arc tubes and ballast on each side of the vehicle which provide high and low 
beams.  

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 (ALC)  
¶ When the headlamp switch is placed in the !¦¢h ǇƻǎƛǘƛƻƴΣ ǿƛǘƘ ǘƘŜ ǿƛƴŘǎƘƛŜƭŘ ǿƛǇŜǊǎ hb ƛƴ ŘŀȅƭƛƎƘǘ ŎƻƴŘƛǘƛƻƴǎΣ ŀŦǘŜǊ ŀ с ǎŜŎƻƴŘ 

delay  
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Low Beam Headlamps (continued) 

The body control module (BCM) monitors three signal circuits from the turn signal/multifunction switch. When the turn 
signal/multifunction 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 turn signal/multifunction switch is placed in the OFF position, the turn 
signal/multifunction switch headlamps OFF signal circuit is grounded, indicating to the BCM that the exterior lamps should be turned 
OFF. With the turn signal/multifunction switch in the PARK position, the turn signal/multifunction switch park lamps ON signal circuit is 
grounded, indicating that the park lamps have been requested. When the turn signal/multifunction switch is placed in the HEADLAMP 
position, both the turn signal/multifunction switch park lamps ON signal circuit and the turn signal/multifunction switch headlamps ON 
signal circuit are grounded. The BCM responds to the low beam request by applying ground to the low beam relay control circuit which 
energizes the low beam relay. With the low beam relay energized, the switch contacts close allowing battery voltage to flow through the 
low beam fuses. Battery voltage is then applied from the fuses, through the low beam control circuits to the left and right headlamp 
ballast located in each headlamp assembly. When battery voltage is applied to the headlamp ballast through the low beam control 
circuits, the ballast charge the starter to start the lamp. High intensity discharge (HID) headlamps do not have filaments like traditional 
bulbs, instead the starter uses a high voltage transformer to convert the input voltage into a higher voltage. This increased voltage is 
used in order to create an arc between the electrodes in the bulb.  

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 operator will notice the interior backlighting for the instrument cluster and 
the various other switches dim to the level of brightness selected by the instrument panel dimmer switch.  
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Run Up Of the Lamp  

Each ballast requires higher amperage in order to ensure normal startup and run up of the lamp. Run up is the term used to describe the 
extra power level given to the bulb. The input current during the steady state operation is lower that the start up amperage. After the 
lamp receives the strike from the starter and the arc is established, the ballast uses its operating voltage in order to provide the run up 
power needed in order to keep the lamp on. The lamp rapidly increases in intensity from a dim glow to a very high-intensity, bright light 
called a steady state. Within a few seconds of the arc being established in the bulb, the majority of steady state is complete. 100 percent 
of the steady state is completed shortly thereafter. A high watt power level is necessary in order to bring the lamp to a steady state in 
such a short period of time. The high watt power level allows the lamp to meet the SAE light vs. time specification.  

When to Change the HID Bulb  

Bulb failure, end of life occurs when the bulb gets old and becomes unstable. The bulb may begin shutting itself off sporadically and 
unpredictably at first, perhaps only once during a 24-hour period. When the bulb begins shutting itself off occasionally, the ballast will 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǘǳǊƴ ǘƘŜ ōǳƭō ōŀŎƪ ƻƴ ŀƎŀƛƴ ǿƛǘƘƛƴ лΦр ǎŜŎƻƴŘǎΦ ¢ƘŜ ōŀƭƭŀǎǘ ǿƛƭƭ ǊŜ-strike the bulb so quickly that the bulb may not appear 
to have shut off. As the bulb ages, the bulb may begin to shut off more frequŜƴǘƭȅΣ ŜǾŜƴǘǳŀƭƭȅ ƻǾŜǊ ол ǘƛƳŜǎ ǇŜǊ ƳƛƴǳǘŜΦ ²ƘŜƴ ǘƘŜ ōǳƭō 
begins to shut off more frequently, the ballast receives excessive, repetitive current input. Repetitive and excessive restarts or re-strikes, 
without time for the ballast to cool down, will permanently damage the ballast. As a safeguard, when repetitive re-strikes are detected, 
the ballast will not attempt to re-strike the lamp. The ballast then shuts down and the bulb goes out.  

The following symptoms are noticeable signs of bulb failure: 

¶ Flickering light, caused in the early stages of bulb failure 
¶ Lights go out, caused when the ballast detects excessive, repetitive bulb re-strike 
¶ Color changeτthe lamp may change to a dim pink glow. 

Input power to the ballast must be terminated in order to reset the ballast's fault circuitry. In order to terminate the input power to the 
ballast, turn the lights off and back on again. Turning the lights off and back on again resets all of the fault circuitry within the ballast 
until the next occurrence of excessive, repetitive bulb re-strikes. When excessive, repetitive bulb re-strikes occur, replace the starter/arc 
tube assembly. The ballast will begin the start-up process when the starter/arc tube assembly is replaced. Repeatedly resetting the input 
power can overheat the internal components and cause permanent damage to the ballast. Allow a few minutes of cool-down time in 
between reset attempts.  
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Light Color  

White light has a different color rating than regular headlamps. The range of white light that is acceptable is broad when compared to 
halogens. Therefore, some variation in headlight coloring between the right and left headlamp will be normal. One high intensity 
discharge (HID) at the end of the normal range may appear considerably different in color from one at the other end of the range. 
Difference in color is normal. Replace the arc tube only if the arc tube is determined to be at the bulb failure stage.  

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 left and right high beam fuses to the high beam control circuits and on to the left and right high beam 

solenoid actuators within the headlamp assemblies. Once the high beam solenoid actuators are 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.  

Adaptive Forward Lighting (AFL) 

The AFL consists of the following components: 

¶ Headlamp control module 
¶ Headlamp actuator - left 
¶ Headlamp actuator - right 

Battery positive voltage is applied to the headlamp control module at all times and when the ignition switch is in the RUN and CRANK 
positions. The headlamp control module has an operational voltage range of about 10.5-16 volts and is only fully functional when the 
ignition switch is in the RUN position. The voltage input from the ignition switch wakes the headlamp control module microprocessor. 
The headlamp control module receives serial data messages from the engine control module (ECM), transmission control module (TCM), 
electronic brake control module (EBCM), and body control module (BCM) with regards to power mode, speed, steering angle, 
transmission gear selection, and headlamp switch status. The headlamp control module calculates the headlamp angle and sends 
commands to the left and right headlamp actuators. The headlamp actuators drive the headlamps to the position commanded by the 
headlamp control module. The headlamp control module monitors the headlamp actuator motor control circuits for proper circuit 
continuity and for shorts to ground or voltage. 
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 Adaptive Forward Lighting (AFL) (continued) 
If a malfunction is detected, a DTC will be stored in memory and the driver will be notified with a message displayed over the driver 
information center (DIC) located on the instrument panel cluster (IPC).  

The headlamp control module controls the left headlamp movement by 15 degrees to the left and 5 degrees to the right, and the right 
headlamp movement by 5 degrees to the left and 15 degrees to the right. The direction the headlamps move is controlled by the 
steering wheel angle and is limited by steering angles of approximately +/- 90 degrees. The AFL will not operate with the transmission in 
reverse or at vehicle speeds less than 2 mph. Movement of the headlamps is restricted at low vehicle speeds and full movement of the 
lamps is not allowed until vehicle speed is greater than approximately 30 mph. The following conditions must be met before the AFL will 
operate:  

¶ Headlamp switch in the AUTO position and high or low beam headlamps must be active 
¶ Steering angle position must be received from the EBCM with the steering signal validity bit set  
¶ Vehicle speed must be received from the ECM with the steering signal validity bit set  
¶ Transmission gear position must be received from the TCM with the transmission gear position validity bit set  

Automatic Headlamp Leveling 

The Automatic Headlamp Leveling Systems consist of the following components: 

¶ Headlamp control module 
¶ Headlamp leveling actuator - left 
¶ Headlamp leveling actuator - right 
¶ Suspension position sensor - front 
¶ Suspension position sensor - rear 

The automatic headlamp leveling system automatically maintains the vertical alignment of the headlamps when the vehicle load and 
driving conditions change. Each headlamp assembly contains a headlamp leveling motor that is controlled by the headlamp control 
module. The front and rear suspension position sensors provide the headlamp control module with suspension position information. 
Each sensor receives a 5-volt reference, signal, and low reference circuits from the headlamp control module. The sensors are 
connected to the control arms of the front and rear suspension. As the vehicle travels, the suspension compresses and rebounds moving 
the suspension position sensor arms. This causes the signal output of the sensor to change. The headlamp control module compares the 
information from both suspension position sensors and adjusts the headlamp leveling as needed.  
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Daytime Running Lamps (DRL) 

The daytime running lamps (DRL) 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 
ōŜǘǿŜŜƴ лΦн ŀƴŘ пΦф Ǿƻƭǘǎ ŘŜǇŜƴŘƛƴƎ ƻƴ ƻǳǘǎƛŘŜ ƭƛƎƘǘƛƴƎ ŎƻƴŘƛǘƛƻƴǎΦ ¢ƘŜ ōƻŘȅ ŎƻƴǘǊƻƭ ƳƻŘǳƭŜ ό./aύ ǇǊƻǾƛŘŜǎ ŀ р-volt 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 (DRL) or automatic lamp control 
(ALC) when the headlamp switch is in the AUTO position. In daylight conditions the BCM will command the designated DRLs ON. During 
low light conditions the BCM will command the low beam headlamps ON. Any function or condition that turns on the headlamps will 
cancel DRL operation.  

Automatic Lamp Control 

Place the turn signal/multifunction switch in the AUTO position for automatic lamp control. During automatic lamp control the 

headlamps will be off during daylight conditions but will turn on when the ambient light sensor detects low outside light level. The 

ambient light sensor is a light sensitive transistor that varies the voltage signal to the HVAC control module. The HVAC control module 

sends a signal to the body control module (BCM) via serial data commanding the BCM to apply ground to the headlamp low beam relay 

control circuit. This energizes the low beam relay, closing the switched side and applies battery voltage to the LEFT and RIGHT LOW 

BEAM fuses. Battery voltage is applied from the low beam fuses, through the low beam voltage supply circuits to low headlamp 

assemblies.  
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Flash to Pass (FTP)  

When the turn signal/multifunction switch is momentarily placed in the flash to pass (FTP) 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 FTP 

switch signal circuit. The BCM responds to the FTP 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 left and right high beam fuses. 

Battery voltage is applied from the high beam fuses through the high beam control circuit to the high beam headlamp assemblies. This 

causes the high beam headlamps to illuminate at full brightness momentarily.  

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 (IPC) requesting both turn signal indicators to be cycled ON and OFF.  

The I/P dimmer switch controls the brightness of the interior backlighting components. When the I/P dimmer switch is placed in a 
desired brightness position, the body control module (BCM) receives a signal from the I/P dimmer switch and responds by applying a 
pulse width modulated (PWM) 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 (BPP) sensor is used to sense the action of the driver application of the brake pedal. The BPP 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 5-volt reference voltage to the BPP 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 

(CHMSL) control circuit illuminating the left and right stop lamps and the CHMSL.  
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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 to the turn signal switch input by applying a pulsating voltage to the front and rear turn signal lamps through their respective 

control circuits. When a turn signal request is received by the BCM, a serial data message is sent to the instrument panel cluster (IPC) 

requesting the respective turn signal indicator be pulsed ON and OFF.  

Backup Lamps 

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.  

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 

ƻǊ w¦b Ǉƻǎƛǘƛƻƴ ŀƴŘ ǘƘŜƴ ǇƭŀŎŜŘ ƛƴ ǘƘŜ hCC ǇƻǎƛǘƛƻƴΣ ǘƘŜ ./a ƛƴƛǘƛŀǘŜǎ ŀ мл Ƴƛƴ ǘƛƳŜǊΦ !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ мл ƳƛƴΣ ǘƘŜ ./a ǿƛƭƭ 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 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.  
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X110 Left Forward Lamp Harness to Headlamp - Connector End View and Pin-out 

 

             

 

Connector Part Information  

¶ Harness Type: Forward Lamp 

¶ OEM Connector: 15326654 

¶ Service Connector: SEE NOTE 

¶ Description: 8-Way F 280 GT 5.8 Series, Sealed (BK) 

Connector Part Information  

¶ Harness Type: Left Headlamp 

¶ OEM Connector: Not Available 

¶ Service Connector: Service by Harness - See Part Catalog 

¶ Description:  
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Terminal Part Information 

Terminal Type ID Terminated Lead Diagnostic Test Probe Terminal Removal Tool Service Terminal Tray Core Crimp Insulation Crimp 

I 13578906 J-35616-4A (PU) J-38125-553 15304720 19 4 5 

II 13578915 J-35616-4A (PU) J-38125-553 15304719 19 2 5 

III 13578915 J-35616-4A (PU) J-38125-553 15304719 19 E 5 

IV Pending Pending Pending Not Available Not Available Not Available Not Available 

 
 

X110 Forward Lamp Harness to Headlamp - Left Harness 

Pin Size Color Circuit Terminal Type ID Option Function Pin Size Color Circuit Terminal Type ID Option 

A 1.5 BK 150 I - Ground A 1.5 BK 150 IV - 

B 0.75 YE 712 II - Left Headlamp Low Beam Supply Voltage B 
0.75 
0.75 

YE 
YE 

712 
712 

IV 
Z88 
X88 

C 0.5 WH 711 III - Left Headlamp High Beam Supply Voltage C 
0.5 
0.5 

WH 
WH 

711 
711 

IV 
Z88 
X88 

D - - - - - Not Occupied D - - - - - 

E 0.5 VT/GY 709 III - Left Park Lamp Supply Voltage E 
0.5 
0.5 

VT/GY 
VT/GY 

709 
709 

IV 
X88 
Z88 

F 0.75 D-BU/WH 1314 II - Left Front Turn Signal Lamp Supply Voltage F 
0.75 
0.75 

BU/WH 
BU/WH 

1314 
1314 

IV 
X88 
Z88 

G 0.75 GY/D-BU 7538 II - Left Front DRL Supply Voltage G 0.75 GY/BU 7538 IV 
Z88/Y91/GAT/SL

T 

H 0.5 VT/GY 709 III - Left Park Lamp Supply Voltage H 0.5 VT/GY 709 IV 
Z88/Y91/GAT/SL

T 
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X120 Right Forward Lamp Harness to Headlamp ς Connector End View and Pin-out 

 

  

 

Connector Part Information  

¶ Harness Type: Right Headlamp 

¶ OEM Connector: Not Available 

¶ Service Connector: Service by Harness -  
  See Part Catalog 

¶ Description:  

Connector Part Information  

¶ Harness Type: Forward Lamp 

¶ OEM Connector: 15326654 

¶ Service Connector: SEE NOTE 

¶ Description: 8-Way F 280 GT 5.8 Series, Sealed (BK) 
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Terminal Part Information 

Terminal Type ID Terminated Lead Diagnostic Test Probe Terminal Removal Tool Service Terminal Tray Core Crimp Insulation Crimp 

I Pending Pending Pending Not Available Not Available Not Available Not Available 

II 13578906 J-35616-4A (PU) J-38125-553 15304720 19 4 5 

III 13578915 J-35616-4A (PU) J-38125-553 15304719 19 2 5 

IV 13578915 J-35616-4A (PU) J-38125-553 15304719 19 E 5 

 
 

X120 Forward Lamp Harness to Headlamp - Right Harness 

Pin Size Color Circuit Terminal Type ID Option Function Pin Size Color Circuit Terminal Type ID Option 

A 1.5 BK 250 I - Ground A 1.5 BK 250 II - 

B 

0.75 

0.75 

YE 

YE 

312 

312 

I 

X88 

Z88 

Right Headlamp Low Beam Supply Voltage 

Right Headlamp Low Beam Supply Voltage 

B 0.75 YE 312 III - 

C 

0.5 

0.5 

WH 

WH 

311 

311 

I 

X88 

Z88 

Right Headlamp High Beam Supply Voltage 

Right Headlamp High Beam Supply Voltage 

C 0.5 WH 311 IV - 

D - - - - - Not Occupied D - - - - - 

E 

0.5 

0.5 

GY/BN 

GY/BN 

309 

309 

I 

Z88 

X88 

Right Park Lamp Supply Voltage 

Right Park Lamp Supply Voltage 

E 0.5 GY/BN 309 IV - 

F 

0.75 

0.75 

GN/VT 

GN/VT 

1315 

1315 

I 

X88 

Z88 

Right Front Turn Signal Lamp Supply Voltage 

Right Front Turn Signal Lamp Supply Voltage 

F 0.75 L-GN/VT 1315 III - 

G 0.75 BU/BN 7539 I Z88/Y91/GAT/SLT Right Front DRL Supply Voltage G 0.75 D-BU/BN 7539 III - 

H 0.5 GY/BN 309 I Z88/Y91/GAT/SLT Right Park Lamp Supply Voltage H 0.5 GY/BN 309 IV - 
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Headlamp Replacement  

 

 

 

 

 

 

 

 

 

 

 

  

  

Chevrolet GMC 












































































































































































































































































































































































































































