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Document Use an®isclaimers

GM Upfitter Integration Body Builder Manuals and TechnBialetins are intended for use by professional technicians,
NOT a "ddt-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 servicéaamdodification of a vehicleProperly

trained technicians have the equipment, tools, safety instructions, and Kmowto do a job properly and safelyf. a
condition is described, DO NOT assume that the bulletin applies to the vehicle and/or medelpANOT 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 n@pprovealterations 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 responsibilityclmmpliance with all related FMVSS/CMVSS and
regional standards lies with the Upfitter/SSM or Individual.

In addition liability for NorOEM (aftermarket) installed components used in modifications to a GM Chassis/Vehicle
and/or its components is solely thithe 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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SectionA

Body Control Sstem Description and Operation

The body control system consists of the body control module (BCM), communications, and various input and outputs. Sgroetoyistend
messages require other modules to interact with the BCM. The BCM also has disoutt@nd 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 hdN\abissas a
gateway between them.

Power Mode Master

This vehicle body cordl 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 seriatclaita tw 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 todesiasd|at
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 (BCiMput and output circuits are illustrated in the corresponding functional areas on the BCM
electrical schematics. Refer to tB®dy Control System Schematiosmore detailed information.
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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 wsteclesope
master is the body cdrol module (BCM). The BCM has multiple B+ circuits that feed into it. Each of those circuits are partitioned within
0KS O2yiUNRtfSNI 12 RNAGS OSNIIFAY 2dzildzia 2F GKS @S duceimdliple o0 2 |
codes/or a section of nefunctionality 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 rtamctional partition of the controller shares a common @&reuit. The ignition

switch is a low current switch with multiple discrete ignition switch signals to the power mode master for determinati@enpaiter

mode that will be sent over the serial data circuits to the other modules that need this informatie power mode master will also
activate relays and other direct outputs of the power mode master as needed. The power mode master determines which paver mod
(Off, Accessory, Run, Crank Request) is required, and reports this information to other snagdwderial data. Modules which have

switched voltage inputs may operate in a default mode if the power mode serial data message does not match what thelindividua
module can see from its own connections.

The power mode master receives ignition switamnsils 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 swit@nposit

| Power Mode Parameters |

Ign. Off/Run/Crank Ignition Accessory/Rur]| Ignition Run/Crank
(Off/Run Crank Voltage Circyit| (Accessory Voltage Circuit]| (Ignition 1 Voltage Circuit

Ignition Switch Position| Power Mode Transmitted

\ Off Key Out H Off H Key Out/ ACC H Inactive H Inactive \
| Off Key IN [ Off [ Key In / Off [ Inactive [ Inactive |
\ Accessory H Accessory H Key Out / ACC H Active H Inactive \
\ Run H Run H Run H Active H Active ]
| Start [ Crank Request | Crank [ Inactive [ Active |
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Relay Controlled Power Mode

The BCM uses the discrete ignition switghiddzi & h FFkwdzy k/ NI y]1 2t dF3S>x | O0OSaa2Ne +2f
correct power mode. The BCM, after determining the desired power mode, will activate the appropriate relays for that pal&er mo

The retained accessory power relhyand 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 (TranspoiNlode)

Battery saver mode (transport mode) reduces the parasitic load of some modules during overseas shipment or during vebiele sto
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 keylesteent
blow, and content theft features. Battery saver mode is initiated by turning on the hazard flashers, applying theco@keamd then
turning the ignition key to the start position or pushing the ignition mode switch with the foot on the brake for greatet 3heeconds.
The mode is disengaged by repeating the previous process. The driver information center (if equipuksp)lay Transport Mode is On
when battery saver mode is enabled and Transport Mode is Off when battery saver mode is disabled. For vehicles not eitjuipped w
driver information center, the battery indicator light will constantly flash on the InsenthCluster 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 im#take 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 certaip wpkts before
entering the awake state. The BCM monitors for these inguting the sleep state.

The BCM will enter the awake state if any of the following waénputs are detected:

1 Activity on the serial data line
1 Detection of a battery reconnect
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Any door open signal

Headlamps ON

Keyin-ignition

Ignition ON

Park lamps ON

Keyless entry or remote start message

=A =4 -4 -8 A -8

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 arecommanded.

No delay timers are actively counting.
No wakeup inputs are present.

= =4 =4 -8 A -8

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

TheBody Control Modul¢BCM) monitors the ignition switch position, battery condition, and edmbr ajar/open switch status to
determine whether the retained accessory power should be initiated or terminated. Retained accessory power is contrated by t
different methods; relay control and serial data. Some modules receive a retained accessorynessage from the BCM over the
serial data circuits. Serial data controlled retained accessory power is deactivated as required by their modules retessedyac
power mode operation. Other subsystems are activated directly by the BCM through a m@igyoi@nts and systems that are active in
retained accessory power are also activated anytime the ignition is any position other than OFF regardless of the dogsalgch

Relay Controlled Retained Accessory Power

The BCM keeps the retained accessory power relay 1 and retained accessory power relay 2 energized during all power epbdes, exc
Off-Awake and Crank. The retained accessory power relay 1 and retained accessory power relay 2 are also energized fotedpproxima
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:

1 The BCM receives an input from any door ajar or open switticating 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.

1 The BCM irgrnal timer for the retained accessory power expires after approximately 10 minutes.
1 The BCM detects a decrease in battery capacity below a prescribed limit.
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Relay Controlled Retained Accessd?gwer continued)

Systems powered by the retained accessmoyer 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 ContrbModule

Sunroof Switch

Sliding Rear Window Switch

Mobile Device Wireless Charger Module

= =4 -4 —a -—a -

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 dbdhatvit

will turn off the radio during retained accessory power is the driver door open switch.
Vehicle Communication Interface Mole (VCIM) (Onstar®) (If Equipped)

VCIM RAP activation/termination is the same as radio operation with 1 exception; if there is an active call when thekeynision
turned off the VCIM will remain in RAP mode, and keep the radio in RAP mode unéllttseterminated.
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Backup Alarm and Camera

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

In addition to when the vehicle @perated in reverse, the baakps are illuminated during a lighted exit and as a key fob acknowledgement.
When using the backlamps circuit to activate a baakp alarm, in which the perimeter lighting feature is set to ON for exiting, the-bpck

alarm wil be activated during the exit lighting event. To prevent this undesired alarm (or camera) activation during the et higitte use
one of the two options listed belox

1.1 S GKS @SKAOESQ ./a 6.2Re& |/ 2y iNERfthaigchdiz RPO (régifiaraiEidh Optiok)y 3
code SFW. This option will suppress the activation of the-Bad¢&kmps during the exit lighting mode operation.

OR

2. Install an ignition controlled relay to which only allows for the Baghamp signal to berovided to the alarm/camera if the ignition
Ad AY (KS aw!bé¢ Y2RSY yR GKS @SKAOES Aa o0SAy3a 2LISNIGSR Ay

Electrical Manual2014 Light Duty Full Size C/K Trucks Revision Date€6/19/2013 (WIP)



Electrical ManuaNEW2014Light DutyFull Size C/K Trucks pg.20

Backup Alarmand Camera relay installation schematic

>
BACKUP LAMP

el T {

Groun
Ej BACKUP ALA
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Backup Alarm, Camera and Lamps schematic
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Chassis Harness Routing

1 2 3 4 5 6 7 8

A

(1) sP29

B

(2) sP30

C

(3) sP31

(4) X185

(5) X125

(6) X350

(7) 1375

(8) sP27

(9) X88 Trailer Connector

(10) X63A Junction Block
— Rear Body

(11) SP111

(12) SP28
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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
the driver of possible problems with the battery and generator. This electrical power management system primarily istres @n
board computer capability to maximize the effectiveness of the generator, to manage the load, improve batteiyfstadege and life,
YR YAYAYAT S (KS &adeaidSyvyda AYLI OG0 2y ¥FdzSt SO02y2Yéd ¢KS St SO0N

1 It monitors the battery voltage and estimates the battery condition.
1 It takes corrective actions by boosting idle speeds, and adjusting the regulated voltage.
1 It performs diagnostics and driver notification.

The battery condition is estimated during igon-off and during ignitioron. During ignitioroff the stateof-charge of the battery is
determined by measuring the opetircuit voltage. The statef-charge is a function of the acid concentration and the internal resistance of
the battery, and is eghated by reading the battery open circuit voltage when the battery has been at rest for several hours.

The stateof-charge can be used as a diagnostic tool to tell the customer or the dealer the condition of the battery. Throughoutagnition
the algoithm continuously estimates statef-charge based on adjusted net amp hours, battery capacity, initial-sfatbarge, and
temperature.

While running, the battery degree of discharge is primarily determined by a battery current sensor, which is idtég@itain net amp
hours.

In addition, the electrical power management function is designed to perform regulated voltage control to improve batefsta
charge, battery life, and fuel economy. This is accomplished by using knowledge of the batenf-sharge 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
¢KS / KFENBAYy3 {2aidSY 5SaONRALIIAZ2Y FTYR hLISNI A2y A& RAgohdRiSahd Ay (7
their integration into the electrical power management. The second section describes charging system operatiomd Beettbn
describes the instrument panel cluster operation of the charge indicator, driver information center messages, and volpeietiéo

Charging System Components
Generator

The generator is a serviceable component. If there is a diagnoserkfaflthe 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 windindS. vidiege is

then sent through a series of diodes for rectifioa. 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 th@geoetatls the

output of the generator.tlis not serviceable. The voltage regulator controls the amount of current provided to the rotor. If the generator
KFra FASETR O2yiNRt OANDdZAG FlLAfdzNBX GKS 3ISYSNIG2NI RSTlLdzA Ga G2

Body Control Module (BCM)

The body control moduléBCM) 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 theoganedrat
sends the informatio 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 positiveevoitag, and
estimated battery temperature to determine battery state of chargée 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 ¢ebbatiety. The

battery current sensor is aW®ire Hall Effecturrent sensor. The battery current sensor monitors the battery current. It directly inputs to

the BCM. Iltcreatesa®@2 f (i LJdzf 4aS G6ARGK Y2RdzZ | GA2Y oOtelan BSEPESYVOI@FbaNYIlI 1R
between Xpp LISNOSY itgpp LISNIGSeRyf ntny BB NSy i FNBE F2NJ RAIFIy2a0A0 LIzNLI2 &S 3
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Engine Control Module (ECM)

When the engine is running, the generator tuwn signal is sent to the generator from the ECM, tugnom the regulator. The generator's
voltage regulator controls current to the rotor, thereby controlling the output voltage. The rotor current is proportiotied tdectrical

pulse width supplied by the regulator. When the engine is started, the regusatases 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 thevigthsd his

regulates the generator output voltage for proper batteryaching 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 chargingrejdtam it
grounds this circuit to signal the ECMatla 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

¢CKS AYyaildNHzySyid LI ySt Of dZAGd SN LINPPARSA GKS Odza(i2YSNI y@&didATAO (2
notification, a charge indicator and a driver information center message of SERVICE BATTERY CHARGING SYSTEM if equipped.

Chargng System Operation
¢KS LJzN1J32asS 2F (GKS OKINBAy3 aeadsSy Aa (2 YIFIAYyOGlF Ay G kKgincuded 0 SNE

Battery Sulfation Mode
Charge Mode

Fuel Economy Mode
Headlamp Mode

Start Up Mode

Voltage Reductio Mode

== =4 4 —4a - -

The engine control module (ECM) controls the generator through the generator turn ON signal circuit. The ECM monitoesate gen
performance though the generator field duty cycle signal circuit. The signal is a pulse width modulation (PWN)Bignalny | 1 g A (

AN L, _AAA AL

cycleof@unn LISNODSYyGdd b2 N)YI thpR didSNIDSYOEpS LISNUGESSiys 8808 NSy G | NS F2 NJ F

The following table shows the commanded duty cycle and output voltage of the genésatotablenext page)
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\ Commanded Duty Cycle H Generator Output Voltage |
‘ 10% H MM % |
\ 20% H MM®pc \
\ 30% H MH®MH & |
‘ 40% H MH®Ccy = |
\ 50% H MO ®PHp = |

Generator

The generator provides a feedback signal of the generator voltage output through the generator field duty cycle signial tiec&CM.
CKA& AYTF2NXIGA2Y Aa aSyid G2 GKS o602Reé 02y (NRf Y2 &dzatnS LS NaSuydi dt F
duty cycle is betweendpd LISNOSyY igpp LISNUGSYSY Iny R mnn LISNOSyYydG NBE F2NI RAF3Ay2a3

Battery Sulfation Mode

TKS ./ a oAttt SYOiGSNI GKA& Y2RS 6KSYy GKS AYUGSNLINBGSR 3S ytoriNdxisis2 NJ 2
the BCM will enter Charge Mode fog2minutes. The BCM will then determine which mode to enter depending on voltagéeenents.
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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 Requeatserial datas true, as sensed by the HVAC control hé#igh speed cooling fan, rear
defogger and HVAC high speed blower operation can cause the BCM to enter the Charge Mode.

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

1 Battery State of Charge is less than 80 percent.

1 Vehicle speedisgreatertffa mnp 1 YKK oO0dn YLIKDU

9 Current sensor fault exists.

T {2adSy @2t 43S é61a RSGSNNYAYSR (G2 060S 0St26 MHODpc =

When any one of these conditions is met, the system will set targeted generator output voltage to a charging voltage hét@mep ®p + 2
depending on the bizery 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 8@ qual to
(176°F), the calculated battery currentislessi mp I YLISNB & FyR 3INBIF SN { kofcifargs ig gréatérLIJS NB a |
than or equal to 80 percent. Its targeted generator output voltage is the open circuit voltage of the battery and can berbeRif
Mo®m =& ¢KS ./ aandehtér Chagd&Mode wirek Ang of the derfllitions 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 betqreen @39 + &

Start Up Mode
Whentheengined adl NISR (G4KS ./a aSda I GFNBSG

(p)
X«

ISYSNI G2N) 2dzi Lidzi @2
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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 calteated bat
currentislessi Ky M | YLISNBE yR aINBFGSNI GKFY b1 FYLSNBAX yYyR GKS 3ISyS
A3SYSNI (2N 2dzii Lddzli @2f G 3S Ad MHDPD +d ¢KS . /a Attt SEAG (KAA Yz

Instrument Panel Cluster Operain

Charge Indicator Operation
The instrument panel cluster illuminates the charge indicator and displays a warning message in the driver informatiohezgngred,
when the one or more of the following occurs:

~ A s oA~ oz

f ¢KS SyaiayS O2yGNRBf Y2RdzZ S 069/ a0 RSGSOGA (KIFG GKS 3ISYISNI G20
cluster receives aerial datamessage from the ECM requesting illumination.

f The instrument panel cluster determines thatthéisy SY @2f G 3S A& fS&da GKFIY mMm = 2NJ 3INJ
The instrument panel cluster receives a GMLAN message from the body control module (BCM) indicating there is a system voltag
range concern.

1 The instrument panel cluster perfosithe displays test at the start of each ignition cycle. The indicator illuminates for
I LIWNREAYI (GSfé o aS02yR&a®

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 sy
a currentDTC. The message is turned OFF when the conditions for clearing the DTC have been met.
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Charging Systerachematic

P e e e e e = —— P16
1 AS . |Instrument
- Driver Information ! Cjyster
- A 1 p [- +] Center 1
r T — — 11X50A — — "1X50D ~
| ~ | Fuse Block - | Fuse T S P = =70 !
F54UA | Underhood F4uDp | Block - 1) 1 Logio 1
1 5A | 175A | Battery 1 N o 1
| | | e —— - |
| E R | —_—— S U a4
X4 IM1 A
2340
RD/YE
X4 | 20 1
Fr=g, -~~~ ======-- T K9
| + ] Bod: |
Control 1
| -ﬁ | Module
1
L [, (L ] 5V _: 1
Xa | 26 X5]6 Xa ;|18 21, 1 2 1
1-------1 -- RD RD/YE |
1
|
451 5077 5075 5076 1
BK/WH BKNVT WH/YE BUNT
o —-— — e ———— -1 K20
Tl Engine
! ! Control
xtis V2 Y Y a4 '+ I Module
I @ 7 I
1 1
5077 5075 5076 Y R il
BKNVT WH/YE BUNT x2 |55 53,
23 25
. GY BN
L ]C1
'l Battery
- x2| A x1'] 2 1!
b G13
- B SI F L F'I Generator
c A + F + I |
Bi8 A A A
I Battery S N N
Current
x U R Sensor e
e - _ i i L, - =
xEKT
g?(o 4Bf(° V. 4 " V. 4
I 1 |
1 1 |
/j7 G110 /j76102 117 G110

Electrical Manual2014 Light Duty Full Size C/K Trucks Revision Date€6/19/2013 (WIP)



Electrical ManuaNEW2014Light DutyFull Size C/K Trucks pg.30

Engine Idle Up

Elevated Idle
Is a standard option on all 6.6L Diesel Engines, which elevates the engine idle speed from bad®%fldRiBMs when outside
temperatures are below 32°F (0°C) and the engine coolant temperature is below 150°F (65°C). This feature enhances twwasercperf
08 NIA&AAY3I (GKS SyaaysS 022t yi GSYLISNI ( dzNEBNITY Ak SINADS 4 Sit  OfF dZLILIESS Y
Manual for more information.

High Idle
An option (RPO UF8 availableon certain HD models with cruise control. This system can be used to increase your engine idle speed for
whatever reason an owner wishes: more geater output at idle, belt driven add on equipment, etc. The cruise control buttons located on
GKS £tSTl KIYyR &aARS 2F (KS aGSSNAy3I 6KSSt | NB dzaSR { 2lorbhld&NT G S
I G Goed®IAYdZLIFAGESNIDO2Y o

PTO (power takeoff)
An option (RPO PT®)availableonly on 3500 Chassis Cab mod@8ikxxx seriesxquipped with the 6.6L Diesel Engine and Allisapé&ed
transmission. The PTO allows the user to create an auxiliary power source for runniag egdipment, such as salt spreaders, pumps,

winches, lift buckets, etc. The dash mounted PTO switch istagedh on the PTO and controls engine speed to values higher than normal
0l aS ARfS® C2NJ Y2NB AYyTFT2NXIGA2Y aS8SS (KS 5dzN} YIFE 5A8&St { dzLJLJ

Vehick Regular Production Option (RPQontent
When attemptird 2 RS G SN)NAY S eférto dEveHic®3S @& LSLIOXK SyNIMIQdbel.t F NIla L5SYdFAOI
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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 thelricle 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 thaelpastdnod
utilizes the following components:

w The Body Control Module (BCM)

A

W ¢KS 9y3IAYyS /2yiNBt a2RdA S 069/ adv

w ¢KS LyaidNdHzySyd tlFySt [/ fdzaGSNI 6Lt/ 0
w ¢KS t¢h 3IASENJ

w ¢KS t¢h Y2RS aStSO0 agaioK

w Powe Take Off Module (PTOM)

w ¢KS NBY2GS t¢h SylrofS ag¢AiAidoOK
w ¢KS t¢h NBfI @
w CKS ¢NIyaYAdarzy [ 2y0NRt az2RdzZ S 0¢/ ao

Recommendation/Instructions:
Due to the PTO's complex integration with the vehicle it is NOT recommended to add this option to any vehicle not alippey edqtin
the OEM PTO option.
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Installation of ElectricaAftermarket Accessories

Installation of a Diode to Suppress Voltage Spikes

When an electromechanical solenoid or relay isetergized rapidly by a mechanical switch or semiconductor, the collapsing magnetic field
produces a substantial transient voltage in its effort to disperse the stored graard oppose the sudden change in current flow. These
voltage spikes can occur at the positive terminal when the solenoid or relayesatgized (keyeaff). If a solenoid or relay is wired onto

the Run/Crank circuit of the vehicle to control aftermarkeguipment, 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 thth ditmst. To
prevent damage to these components, th@enoid or relayMUSThave the control circuit suppressed with a diode.

Fuse Hot At Al

Times
Switched
Ignition
; \ J N
|
Diode ﬁ Aftermarket
SSSS— == \ Relay/Solenoid

1
I To Add On

Ground e \
- Equipment

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

Important: Be sure to insulate the diode with heat
the solenoid. It is important that the striped shrink tubing before installing as shown in the picturd

end of the diode be connected to the positive above.

Install a diode, P/N 12112422, across the coil of t
relay. It is important that the striped end of the

) _ Notice: Some solenoids/relays may only have a diode be connected to the positive terminal of the
te.‘rmmal of the coil and the other end of the positive postand will get their ground through the coil and the other end of the diode be connected
diode be connected to ground. mounting bracket. In this case, the striped end of the | ground. Be sure to insulate the diode with heat

diode is to be connected to the positive terminal and| | shrink tubing before installing.
the other end should be connected to the ground of
the solenoid/relay
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Remote Vehicle Immobilizer

Transmission Shift Interlock Schematic

BCM
1 | Body Control
7 Module
171

L4

X7(6
816
YEMH

X149
F =T T IX6A
1 | dunction

Tan White L — o — Jinstrument
816 Wire X5[32  Panel

816
YEMWH

X201 117

816
YEWH

A

n\c To Ignitic |::|M7 I '
© Transmission Shift Lock Control Solenoid
{21 | Actuator

Switched

bt s 1851

Hidden switch r3
to immobilize L
vehicle

7J299

Shift Lock
Solenoid

r——————————————
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Exterior Lighting Systems Description and Operation

The exterior lighting system consististhe following lamps:

1 Adaptive forward lighting

T Automatic headlamp leveling

1 Backup lamps

1 Daytime running lamps (DRL)

f Hazard warning lamps

1 Headlamps

1 Park, tall, license, and marker lamps
1 Stop lamps

T

Turn signal lamps

Low Beam Headlamps

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

1 Never open the high intensity discharge system ballast or the arc tube assembly starter.
1 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 prandihig
beams.

Theheadlamps may be turned ON in 3 different ways:
1 When the headlamp switch is placed in the ON position, for normal operation
1 When the headlamp switch is placed in the AUTO position, for automatic lamp control (ALC)

1 When the headlamp switch isplacedinthd ¢ h L2 aAGA2Y I GAGK (GKS GAYRAKASER @A LIS
delay
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Low Beam Headlamp&ontinued)

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 pesBIGM th
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/multfunction 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 Oblrsigitia
grounded, indicating that the park lamps have been requested. When the turn signal/multifunction switch is placed in thAMBAD
position, both the turn signal/multifunction switch park lamps ON signal circuit and the turn signal/multifunction se#dlamps ON
signal circuit are grounded. The BCM responds to the low beam request by applying ground to the low beam relay contwdiciicui
energizes the low beam relay. With the low beam relay energized, the switch contacts close allowing batge/tedlow through the
low beam fuses. Battery voltage is then applied from the fuses, through the low beam control circuits to the left andadjatrip
ballast located in each headlamp assembly. When battery voltage is applied to the headlampthualiagt the low beam control
circuits, the ballast charge the starter to start the lamp. High intensity discharge (HID) headlamps do not have fileeneatstional
bulbs, instead the starter uses a high voltage transformer to convert the input eoitéiy 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:
1 Headlamp switch ithe AUTO position
1 Windshield wipers ON
1 Vehicle in any gear but PARK

When the BCM commands the low beam headlamps ON, the operator will notice the interior backlighting for the instrumenatiiste
the various other switches dim to the level of brighteeslected 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 ssethéotde
extra power level given to the bulb. The inpuutrrent 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 ordededtipeawin up
power needed in order to lep the lamp on. The lamp rapidly increases in intensity from a dim glow to a verintegkity, bright light
called a steady state. Within a few seconds of the arc being established in the bulb, the majority of steady state ig cb@tppetrcent
of the steady state is completed shortlyereafter. 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.

Whento Change the HID Bulb

Bulb failure, end of life occurs when the bulb gets old and becomes unstable. The bulb may begin shutting itself ofapanadiic
unpredictably at first, perhaps only once during at®ur period. When the bulb begins shuttirtgalf off occasionally, the ballast will

F dzi2YFGAOFEt& Gdz2NYy GKS odzZ 6 o O] -sike the Bulb Soyquiakls thaktheybulbnntay notza e Y R
to have shut off. As the bulb ages, the bulb may begin to shut off more$gfii f € 5 S@Syldzr t €& 20SNJ on GA
begins to shut off more frequently, the ballast receives excessive, repetitive cummarit Repetitive and excessive restarts orsteikes,

without time for the ballast to cool down, will permantly damage the ballast. As a safeguard, when repetitivstri&es are detected,

the ballast will not attempt to restrike the lamp. The ballast then shuts down and the bulb goes out.

The following symptoms are noticeable signs of bulb failure:

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

Input power to the ballast must be terminated in orderreset 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 cithuittiievballast

until the next occurrence of erssive, repetitive bulb rstrikes. When excessive, repetitive bulbsteikes occur, replace the starter/arc
tube assembly. The ballast will begin the staptprocess 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 minutesdwondime 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 tlwaeistable is broad when compared to
halogens. Therefore, some variation in headlight coloring between the right and left headlamp will be normal. One higi intens
discharge (HID) at the end of the normal range may appear considerably different inroolasrie 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
Whenthe low beam headlamps are ON and the turn signal/multifunction switgiaced 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 thenhigh bea
relay control circuit which energizes the high beam relay. With the hégimbrelay 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 g dungy
solenoid actuators within the headlamp assemblies. Oncehtgke 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 illuminatingas@nnggh
at full intensity.

Adaptive Forward Lighting (AFL)
The AFLconsistsof the following components:

1 Headlamp control module
1 Headlamp actuator left
1 Headlamp actuator right

Battery positive voltage is applied to the headlamp control module at all times and when the ignition switch is in thedRURRAIK
positions. The headlamp control module has an operational voltage range of abott@0dts 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 modulectes®qr.

The headlamp control module receives serial data messages from the engine control module (ECM), transmission contral@wyule (
electronic brake control module (EBCM), and body control module (BCM) with regards to power mode, speed, stgkxing a
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 commanéded by th
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 (AF[gontinued)
If a malfunction is detected, a DWWl 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 leftlaad 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 approximate9p+egees. 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 mbteenent
lamps is not allowed until vehicle speed is greater than approx@ma&0 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 thertrigggon gear position validity bit set

= =4 —a -8

Automatic Headlamp Leveling
The Automatic Headlamp Leveling Systems consist of the following components:

Headlamp control module
Headlamp leveling actuatedeft
Headlamp leveling actuatemright
Suspension positiosensor- front
Suspension position sensorear

= =4 —a —a -

The automatic headlamp leveling system automatically maintains the vertical alignment of the headlamps when the vetade load
driving conditions change. Each headlamp assembly contains a headlampdewetor that is controlled by the headlamp control
module. The front and rear suspension position sensors provide the headlamp control module with suspension position amformati
Each sensor receives a/blt reference, signal, and low reference circditam 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 ans metnongd
the suspension position sensor arms. This causes the signal outphe séhsor 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 whefotlmving conditions are met:

1 The ignition is in the RUN or CRANK position

1 The shift lever is out of the PARK position for vehicles equipped with automatic transmissions or the parking brakedsfoeleas
vehicles with manual transmissions

1 The low anchigh beam headlamps are OFF

The ambient light sensor is used to monitor outside lighting conditions. The ambient light sensor provides a voltageasigiavary
0SG6SSYy nodn YR nogp @2fda RSLISYRAYy3IA 2y 2dziaiRS-vdltile@rEntasigml O2 y |
to the ambient light sensor and the HVAC control module provides a low reference ground. The BCM monitors the ambiensdight s
signal circuit to determine if outside lighting conditions are correct for either daytime running lights gp&itomatic lamp control

(ALC) when the headlamp switch is in the AUTO position. In daylight conditions the BCM will command the designated DRhg ON. D
low light conditions the BCM will command the low beam headlamps ON. Any function or condaidartis 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 ltl 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 HMAd>doi
sends a signal to the body control mod§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 LEFHTA@AWRIG
BEAM fuses. Battery voltage is #épg from the low beam fuses, through the low beam voltage supply circuits to low headlamp
assemblies.

Electrical Manual2014 Light Duty Full Size C/K Trucks Revision Date€6/19/2013 (WIP)



Electrical ManuaNEW2014Light DutyFull Size C/K Trucks pg.40

Flash to Pass (FTP

Whenthe turn signal/multifunction switch is momentarily placed in the flash to pass (FTP) position, ground is applied ta the tur
signal/multifunction switch. The turn signal/multifunction switch applies ground to the body control module (BCM) throughRhe
switch signal circuit. The BCM responds to the FTP request by applying ground to the high beam relay control circditgiteis #he
high beam relay, closing the switch side contacts of the high beam relay, applying battery voltage to the left and rlggrdrhidinses.
Battery voltage is applied from the high beam fuses through the high beam control circuit to the highhkadlamp 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 wheeml the haz
switch B 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 th
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 isypéaced i
desired brightness position, the g 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 illurtheatiBd to
the desired level of bghtness.

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 sigm#ieircuit

body control module (BCM). The BCM responds by applying voltage to the park tairlpsps, 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. Ther PRI iskrssan
analog vdiage signal that will increase as the brake pedal is applied. The body control module (BCM) provides a low referennd signal a
a 5volt reference voltage to the BPP sensor. When the variable signal reaches a voltage threshold indicating the brakes have be

applied, the BCM will apply battery voltage to the left and right stop lamp control circuits as well as the center higadvstaptiamp
(CHMSL) control circuit illuminating the left and right stop lamps and the CHMSL.
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Turn Signal Lamps
Ground is appéd at all times to the turn signal/multifunction switch. The turn signal lamps may only be activated with the ignitidmn switc
in the ON or START positions. When the turn signal/multifunction switch is placed in either the TURN RIGHT or TURMLEFT posit
ground is applied to the body control module (BCM) through either the right turn or left turn signal switch signal die@CW
responds to the turn signal switch input by applying a pulsating voltage to the front and rear turn signal lamps theoughpective
control circuits. When a turn signal request is received by the BCM, a serial data message is sent to the instrumeunsigair{&PCl)
requesting the respective turn signal indicator be pulsed ON and OFF.

Backup Lamps
With the engine ONrad the transmission in the REVERSE position, the transmission control module (TCM) sends a serial data message
the body control module (BCM). The message indicates that the gear selector is in the REVERSE position. The BCM gpptikadmatte
to the backup lamps control circuit illuminating the backup lamps. Once the driver moves the gear selector out of the REVERSE positi
message is sent by the TCM via serial data requesting the BCM to remove battery voltage from the backup lamps contidiecircui
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.NMhe BC
monitors the state of the headlamp switch. If the park or headlamp switch is ON when the ignition switch is placed thee@iANK
2NJ w!'b LRaAGAZ2Y YR (KSy LXIFOSR Ay (UKS hCC LRaAdA2y@mmndafikne ./ a
control power output to the park lamp controls as well as the headlamp relay coils, deactivating the est@psr This feature will be
cancelled if any power mode other than OFF becomes active. The BCM will disable battery run down protection if anyiafitg fol
conditions exist. The park or headlamp switch is placed in the ON to OFF position, and badRbphbsition 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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X110Left Forward Lamp Harness to Headlam@onnector End View and Riout

f(n

Connector Part Information Connector Part Information
1 Harness Type: Forward Lamp 1 Harness Type: Left Headlamp
1 OEM Connector: 15326654 1 OEM Connector: Not Available
1 Service Connector: SEE NOTE 1 Service Conector: Service by HarnessSee Part Catalog
1 Description: 8Way F 280 GT 5.8 Series, Sealed (BK) 1 Description:
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‘ Terminal Part Information |
‘ Terminal Type Id‘ Terminated LeadH Diagnostic Test Prob(ﬂ Terminal Removal TooH Service TerminaH Tray H Core Crimp H Insulation Crimp‘
\ | | 13578906 || 3356164A (PU) | 138125553 | 15304720 || 19 | 4 | 5 |
\ I | 13578915 || 3356164A (PU) || 138125553 | 15304719 || 19 | 2 I 5 |
\ 1l | 13578915 || 3356164A (PU) | 138125553 | 15304719 || 19 | E | 5 |
‘ \% H Pending “ Pending H Pending H Not Available H Not Availabldl Not Availabldl Not Available |
\ X110 Forward Lamp Harness to Headlaripeft Harness
Pin|Size| Color ||Circuit| Terminal Type I[|Option Function Pin||Size| Color |(|Circuif| Terminal Type I Option
[A[15][ BK | 150 | | [ - Jcround [A][x5] Bx ][ 150 | v : |
B (|0.75 YE 712 I - ||Left Headlamp Low Beam Supply Voltagq| B 8;2 iE ;g v )Z(gg
C| 05 WH 711 1l - ||Left Headlamp High Beam Supply Voltag|| C 82 wn ;ﬁ v )Zég
D Not Occupied D
E|0.5|| VT/GY | 709 1l - ||Left Park Lamp Supply Voltage E 82 xygi ;83 v ;gg
F |(0.75/D-BU/WH|| 1314 Il - ||Left Front Turn Signal Lamp Supply Volta| F 8;2 Egjwﬂ E’ii v ;gg
G ||0.75| GY/DBU|| 7538 Il - ||Left Front DRL Supply Voltage G ||0.75| GY/BU| 7538 v 288/Y9_%/GAT/S
H|0.5| VT/GY || 709 1l - ||Left Park Lamp Supply Voltage H| 0.5| VT/GY| 709 v 288/Y9_%/GAT/S
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X120RightForward Lamp Harness to HeadlamgConnector End View and Piout

= =

(1)

Connector Part Information Connector Part Information

1 Harness Type: Right Headlamp

1 OEM Connector: Not Available

1 Service Connector: Service by Harness
See Part Catalog

1 Description:

Harness Type: Forward Lamp

OEM Connector: 15326654

Service Connector: SEE NOTE

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

=a =8 =4 =4
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Terminal Part Information ‘

|

\ Terminal Type Idl Terminated Lead“ Diagnostic TesProbe H Terminal Removal TooH Service TerminaH Tray H Core Crimp H Insulation Crimp|
‘ I H Pending H Pending H Pending H Not Available H Not Availabld‘ Not Availabld‘ Not Available ‘
\ I | 13578906 || 3356164A (PU) | 138125553 | 15304720 || 19 | 4 | 5 |
\ 1l | 13578915 || 3356164A (PU) | J38125553 | 15304719 || 19 | 2 | 5 |
\ v | 13578015 || 3356164A (PU) || 138125553 | 15304719 || 19 | E I 5 \

\ X120 Forward Lamp Harness to HeadlarfRight Harness \

‘Sizd‘ CoIorHCircuid‘TerminaI Type I[H Option H Function “Sizd‘ Color HCircuiﬂTerminal Type IIHOption‘
[A][25]] BK | 250 | | | - [Ground [A][5] BK ][ 250 ]| I -]
0.75| YE || 312 X88 Right Headlamp Low Beam Supply Voltag
B | Bll0.75] YE | 312 I
| ]0.7§] YE || 312 Z88 Right Headlamp Low Beam Supply Voltag| |
" lo.s][ wH |[ 311 X88 Right Headlamp High Beam Supply Volta{| |
C | cllos|| wH | 311 \Y
| ][0.5]| WH || 311 788 RightHeadlamp High Beam Supply Voltag| |
o - - | - [ : [Not Occupied (o] - | L -l L - |
0.5(|GY/BN| 309 788 Right Park Lamp Supply Voltage
E | E|l0.5|| GY/BN|| 309 \Y
| ][0.5||GY/BN| 309 X88 Right Park Lamp Supply Voltage |
[ Yo.79[cN[ 1315 X88 Right Front Turn Signal Lamp Supply Voli| |
F | F [l0.75| L-GN/VT|| 1315 I
| ]|0-79|GN/VT| 1315 788 Right Front Turn Signal Lamp Supply Volt| |
[ GJlo.75[BU/BN| 7539 | ||z88/Y91/GAT/SI|Right Front DRL Supply Voltage [ G][o.75[D-BU/BN| 7539 i | - ]
[H][o.5][cY/BN 309 | | [z88/Y91/GAT/SI[RightPark Lamp Supply Voltage [H]0:5][ GY/BN][ 309 | IV -]
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Headlamp Replacement

Chevrolet GMC
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