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General Motors Upfitter Integration

Note to User:

As part of our mission to provide an up-to-date website that
includes detailed Body Builder Manuals, Technical Bulletins,
and Best Practice Manuals, we are now using sectional excerpts
directly from the General Motors Service Information
publications for our Electrical Body Builder Manuals.

You will note that the section numbers are non-sequential as
we have provided only those that are believed to be the most
pertinent to the Upfitter community and best suited to their
needs.*

This new usage of the Service Information provides the
opportunity for us to remain consistent with the changes that
take place throughout the model year and to provide you
updated information in a more timely fashion.

* If you would like to have access to all of the electrical Service
Information, please apply for a subscription from ACDelco at
http://acdelcotechconnect.com/html/tss_tech_esi.jsp
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Adjustable Pedals 1-7

Description and Operation
Adjustable Pedals Description and
Operation (Without A45)

The adjustable pedals system is controlled by the
adjustable pedals switch and the adjustable pedals
relay and operation can occur only while the
transmission selector lever is in the park position. The
adjustable pedals assembly is moved forward or
rearward by a motor which is fixed to the brake pedal
actuator with a drive cable to the accelerator pedal
actuator. In an inactive state both of the outputs to the
motor are closed to ground. The adjustable pedals

switch controls the adjustable pedals relay by applying
battery voltage to one of the coils. The adjustable
pedals motor is bidirectional and the direction of the
pedal assembly travel is determined by which of the
relay output circuits is switched to battery positive
voltage while the other remains grounded. The
adjustable pedals system uses the same motor and
sensor assembly even when it is not equipped with the
memory seats. The adjustable pedals position sensor is
not used and does not have any circuits connected.
The adjustable pedals position manually controlled by
activating the switch in the forward or rearward
direction until the desired position is reached.

Adjustable Pedals Description and
Operation (With A45)

Adjustable Pedals System Components
The adjustable pedals system consists of the following

components:
" The multifunction switch instrument panel
" The seat memory control module
" The adjustable pedal motor

The adjustable pedal position sensor

r M s)

] ] Adjustable
Pedal

| 1 control

L — J Switch

a1 Module

F 1 M16

] ] Adjustable
Pedal

| 1 Assembly

| S|

Adjustable Pedals System Operation

The adjustable pedals are not operable when the cruise

control is engaged.

3470992
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1-8  Adjustable Pedals

The adjustable pedal system is controlled by the seat
memory control module. The adjustable pedals are
moved forward or backward by a motor which is
fastened to the brake pedal assembly with drive cables
to the brake and accelerator pedal actuators.

The adjustable pedal motor is controlled by the seat
memory control module through two motor control
circuits. In an inactive state both control circuits are
closed to ground within the module. The seat memory
control module drives the adjustable pedal motor in the
forward or rearward direction by closing the appropriate
control circuit to battery voltage. The adjustable pedal
motor is bidirectional and the direction of the pedal
assembly travel is determined by which of the motor
control circuits is switched to battery voltage while the
other remains grounded.

The adjustable pedal forward and rearward switches
are inputs to the module. Battery voltage is supplied to
the switch from the seat memory control module. When
the switch is operated to the forward or rearward
direction the forward or rearward switch signal circuit is
closed to the battery voltage circuit. Battery voltage on
a switch signal circuit indicates to the seat memory
control module that the switch is active.

The seat memory control module monitors the locations
of the adjustable pedals using the adjustable pedal
position sensor. The position sensor is supplied with a
5V reference and ground circuit from the seat memory
control module. The position sensor signal circuit is
referenced from ground within the module. The position
sensor signal circuit voltage levels are used by the seat
memory control module to determine the positions of
the adjustable pedals when storing or recalling memory
position settings.
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Fixed and Moveable Windows

Schematic and Routing Diagrams
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1-14 Fixed and Moveable Windows

Description and Operation
Power Windows Description and
Operation

Power Windows System Components

The power window system consists of the following
components:

Driver window switch

Passenger window switch

Left rear window switch

Right rear window switch

Window motors in each of the doors
" 30A Fuse

" 5A Fuse

" 30A Fuse

" Body control module (BCM)

14 Power Windows AXG-AEF-AEQ Block Diagram

F—— — — — — a4 570D -——— — — — — — o M74D
1 1 Window 1 | Window
Switch Motor
1 1 Driver 1 I Driver
|.$_____.l L_f_____$-.
Y Y ___.,
1 | Body
Control
1 Module
I.______;_______*____________*________.I
r = A s79P I Lo i 1 S79LR r i 1 S79RR
1 1 Window I 1 1 Window 1 1 Window
Switch - Switch Switch

1 I Passenger 1 I Left Rear 1 I Right
| l | I | l | | 1-. )
R S S R v
1 | Window 1 | Window 1 | Window

otor - Motor - Motor -
1 I Passenger 1 I Left Rear 1 I Right Rear
L e - - — — —a L —a L —a
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Fixed and Moveable Windows 1-15

Driver and Passenger Express Up and
Express Down Power Window Motors

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

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

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

Left Rear, Right Rear Express Down
Window Motors

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

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

Lockout Switch Feature

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

Rear Window Defogger System
Components

The rear window defogger system consists of the
following components:

" HVAC control module
Rear defogger relay
Rear defogger grid
40A fuse

Rear Window Def

ogger Block Diagram

rrrrrr
river

—_—_— — e — — — — — — g ka3
1 HVAC

Control
1 Module
a

= AoB
| Outside

Rearview
1 mi

irror -
a Passenger

= E18

Rear
Defogger
Grid

Rear Window Defogger Operation

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

3270437
Pressing the heated rear window switch on the HVAC
control module causes the HVAC control module to
provide voltage to the coil side of the rear defogger
relay, this will energize the relay causing the relay
switch contacts to close allowing B+ voltage to flow
through the rear defogger grid control circuit to the rear
defogger grid.

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

Schematic and Routing Diagrams
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Horns and Pedestrian Alerts 1-19

Description and Operation
Horns System Description and
Operation

System Description

The horn system consists of the following components:
" HORN fuse

Horn relay

" Horn switch

" Horn assembly

" Body control module (BCM)

F = 7s33
1 Horn
I Switch

r = Kes r
Keyless

1 1 Entry 1

| I Control |

L — J Module L

l T X50A r K73
Fuse Block - 1 | Telematics
Underhood Communication
| I interface
I a L — a Control Module

r il }F_’|13
: :Ag;rzembly
ko d
) 3270443
System Operation When the OnStar™ system is used to sound the
. . . h if [ For further inf ion.
The vehicle horn system is activated under the orns if equipped - For further information
following conditions: Circuit Operation
" When the horn switch is depressed Battery positive voltage is applied at all times to the
" The BCM commands the horns ON under any of horn relay coil and the horn relay switch. Pressing
the following conditions: either of the horn switches applies ground to the horn
When the content theft deterrent system detects relay control circuit. The BCM may also apply ground to
a vehicle intrusion. the horn relay control circuit as described above. When
When the panic button is depressed on the the horn relay control circuit is grounded, the horn relay
remote cor?troll dogr Ioc||< trar?smitter is energized and battery positive voltage is applied to
o the horns through the horn control circuit. The horns
When the keyless entry system is used to lock sound as long as ground is applied to the horn relay
the vehicle, a horn chirp may sound to notify the control circuit.

driver that the vehicle has been locked. The
notification feature may be enabled or disabled
through personalization.
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Lighting

Schematic and Routing Diagrams
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Description and Operation
Exterior Lighting Systems

Description and Operation

The exterior lighting system consist of the following
lamps:

Automatic high beam assist

Backup lamps

Cornering lamps (Z75)

Daytime running lamps

Exterior courtesy lamps

Hazard warning lamps

Headlamps

Park, tail, license, and marker lamps
Stop lamps

Turn signal lamps

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

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

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

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

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

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

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

Low Beam Headlamps (without T4F)

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

requested, the BCM applies B+ to both low beam
headlamp control circuits illuminating the low beam
headlamps.

Low Beam Headlamps (with Z75)

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

Low Beam Headlamps (with T4F)

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

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 there after. 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
automatically turn the bulb back on again within

0.5 seconds. The ballast will re-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
frequently, eventually over 30 times per minute. When
the bulb 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 change The 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.

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 (with and
without T4F)

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 3 pin high beam fuse to the high beam control
circuits illuminating the left and right high beam
headlamps.

High Beam Headlamps (with Z75)

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 3 pin high beam fuse to the high beam control
circuits. The high beam control circuits are connected
to the left and right multifunction light emitting diode
(LED) control modules located in each headlamp
assembly. The multifunction LED control modules
respond the to the B+ input from the high beam relay by
illuminating the left and right high beam LED
headlamps.

Automatic High Beam Assist (AHBA)

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

AHBA System Activation

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

AHBA System Operation

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

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

Ambient light level too high due to towns or twilight
situations

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

Delay

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

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

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

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

AHBA System Deactivation

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

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

AHBA System Indicator

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

Cornering Lamps (with Z75)

The cornering lamps are activated automatically at
vehicle speeds below 25 MPH (40 km/h) when the turn
signal/multifunction switch is placed in either the left or
right turn positions and/or when the steering angle is
changed from the straight-ahead position towards the
side the vehicle is turning. When the body control
module (BCM) detects that one of these operations has
occurred, the BCM responds to the cornering lamp
request by applying voltage to cornering lamp control
circuit illuminating the appropriate cornering lamp in the
area that the vehicle is turning. The cornering lamps
are deactivated automatically when the turn signal/
multifunction switch is placed in the neutral position
and/or the steering angle has returned in the
straight-ahead position. The cornering lamps will not
operate at vehicle speeds above 25 MPH (40 km/h).

Daytime Running Lamps

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

" The ignition is in the RUN or CRANK position

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

The low and high beam headlamps are OFF

Daytime Running Lamps (without T4F)

The ambient light sensor is used to monitor outside
lighting conditions. The ambient light sensor provides a
voltage signal that will vary between 0.2 and 4.9V
depending on outside lighting conditions. The body
control module (BCM) provides a 5V reference signal
to the ambient light sensor and the HVAC control
module provides a low reference ground. The BCM
monitors the ambient light sensor signal circuit to
determine if outside lighting conditions are correct for
either daytime running lights or automatic lamp control
when the headlamp switch is in the AUTO position. In
daylight conditions the BCM will command the low
beam headlamps ON. Any function or condition that
turns on the headlamps will cancel daytime running
lamps operation.

Daytime Running Lamps (X88 with TB8 or T4F)
or (Z88)

The ambient light sensor is used to monitor outside
lighting conditions. The ambient light sensor provides a
voltage signal that will vary between 0.2 and 4.9V
depending on outside lighting conditions. The body
control module (BCM) provides a 5V reference signal
to the ambient light sensor and the HVAC control
module provides a low reference ground. The BCM
monitors the ambient light sensor to determine if
outside lighting conditions are correct for either daytime
running lamps or automatic lamp control when the
headlamp switch is in the AUTO position. In daylight
conditions the BCM applies B+ to both daytime running
lamp control circuits to the left and right multifunction
light emitting diode (LED) control modules located in
each headlamp assembly. The multifunction LED
control modules respond the to the B+ input from the
BCM by illuminating the left and right daytime running
lamp LED s. When the daytime running lamps are ON
and a turn signal is activated, the lower portion of the
daytime running lamp halo is used for the turn signal
and color changes to amber. The remaining portion of
the daytime running lamp halo turns OFF for as long as
the respective turn signal is active. When the turn
signal is turned OFF the full daytime running lamp halo
illuminates at normal color. Any function or condition
that turns on the low beam headlamps will cancel
daytime running lamps operation.

Daytime Running Lamps (Z75)

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

Flash to Pass

When the turn signal/multifunction switch is
momentarily placed in the flash to pass position,
ground is applied to the turn signal/multifunction switch.
The turn signal/multifunction switch applies ground to
the body control module (BCM) through the flash to
pass switch signal circuit. The BCM responds to the
flash to pass request by applying ground to the high
beam relay control circuit. This energizes the high
beam relay, closing the switch side contacts of the high
beam relay, applying battery voltage to the 3 pin high
beam fuse. Battery voltage is applied from the high
beam fuse through the high beam control circuit to the
high beam headlamp assemblies. This causes the high
beam headlamps to illuminate at full brightness
momentarily.

Hazard Lamps

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

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

Park, Tail, and License Lamps

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

Stop Lamps

The brake pedal position sensor is used to sense the
action of the driver application of the brake pedal. The
brake pedal position sensor provides an analog voltage
signal that will increase as the brake pedal is applied.

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

Turn Signal Lamps

Ground is applied at all times to the turn signal/
multifunction switch. The turn signal lamps may only be
activated with the ignition switch in the ON or START
positions. When the turn signal/multifunction switch is
placed in either the TURN RIGHT or TURN LEFT
position, ground is applied to the body control module
(BCM) through either the right turn or left turn signal
switch signal circuit. The BCM responds to the turn
signal switch input by applying a pulsating voltage to
the front and rear turn signal lamps through there
respective control circuits. When a turn signal request
is received by the BCM, a serial data message is sent
to the instrument cluster requesting the respective turn
signal indicator be pulsed ON and OFF.

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.

Exterior Courtesy Lamps

The body control module (BCM) supplies battery
voltage to each exterior door handle LED backlighting
circuit, the LED lighting located under each outside
rearview mirror for approach lighting, and both running
board step courtesy lamps when equipped. When the
keyless entry transmitter is operated to either the lock
or unlock functions the LED lighting located under each
outside rearview mirror, exterior door handles, and both
running board steps are commanded ON for approach
lighting.

Trailer Lamps

Backup Lamps

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

Park Lamps

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

Stop Lamps

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

Turn Signal Lamps

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

Trailer Lamps (Export VQ9)

The trailer interface control module is supplied with
battery voltage as well as ignition voltage from the rear
body fuse block and is permanently grounded. For
lighting operation, the trailer interface control module
receives serial data messages from the body control
module (BCM) indicating what lamps have been
activated on the vehicle. The trailer interface control

module responds by applying voltage to the appropriate
control circuits for the requested lamps illuminating the
lamps on the attached trailer.

For stop lamp operation, the trailer interface control
module receives an input from the center high mount
stop lamp control circuit. When the brakes are applied
on the vehicle, the trailer interface control module
receives the brake applied input from the center high
mount stop lamp control circuit. The trailer interface
control module responds by applying voltage to the
trailer stop lamp control circuit illuminating the trailer
stop lamps. The trailer interface control module also
receives a serial data message from the BCM
indicating that the vehicle brakes have been applied.

Battery Run Down Protection/
Inadvertent Power

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

Interior Lighting Systems
Description and Operation

Interior Lamps

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

Dome lamps

Instrument panel compartment lamps
Reading lamps

Rear compartment courtesy lamp
Sunshade mirror lamps

Dome Lamps

The dome lamp switch has 3 positions: DOOR, OFF,
and ON. The ON position provides a ground for
continuous operation and the dome lamp will remain
illuminated until the switch is placed in either the DOOR
or OFF position. When in the DOOR position, the dome
lamp operation is controlled by the body control module
(BCM). When any door is opened, the door ajar switch
contacts close and the BCM receives a door-open
input. The BCM illuminates the dome lamp when any
door is opened or a door lock/unlock request is
activated with the key fob. After all doors have been
closed, the dome lamp will remain illuminated
approximately 3 seconds after the last door closes.
When the driver places the dome lamp switch in the
OFF position, the dome lamp will be disabled. In the
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event that the dome lamp were to remain illuminated for
more than 10 minutes with the ignition switch in the
OFF position, the BCM will deactivate the dome lamp
control circuit to prevent total battery discharge. The
dome lamps will turn OFF using the theater dimming
feature when controlled by the BCM.

Center Console Compartment Lamp

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

Instrument Panel Compartment Lamp

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

the BCM.

Reading Lamps

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

the BCM.

Rear Compartment Courtesy Lamp

When the rear compartment is opened, the rear
compartment lid latch opens providing a rear
compartment open input signal to the BCM. The BCM
responds by applying battery voltage to the rear
compartment courtesy lamp control circuit illuminating
the rear compartment courtesy lamp.

Sunshade Mirror Lamps

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

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

Keyless Entry Interior lllumination

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

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

Interior Lamps Dimming

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

Dome/reading lamps front

Dome/reading lamps rear

Door lock switch  driver

Door lock switch  passenger

Headlamp switch

Hazard switch

HVAC control head assembly

Ignition mode switch

Multifunction switch  instrument panel

Outside rearview mirror switch

Park brake switch

" Radio

Rear compartment lid unlatch switch

Steering wheel control switch left

Steering wheel control switch right

Sun roof switch

Sun roof tilt switch

Window switch passenger

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

Battery Rundown Protection/

Inadvertent Power

The BCM inadvertent power supply voltage circuit
provides battery voltage to all of the interior courtesy
lamps. In the event that any of these lamps were to

remain illuminated for a period of more than 10 minutes
with the ignition switch in the OFF position, the BCM
will deactivate the inadvertent power supply voltage
circuit to prevent total battery discharge. If the ignition
switch is turned to any position other than OFF, or if a
lamp switch is activated during this 10 minute period,
the timer resets for another 10 minutes.
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Schematic and Routing Diagrams
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Description and Operation
Automatic Day-Night Mirror
Description and Operation

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

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

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

Driver Outside Rearview Mirror with
Automatic Day-Night System Operation
(If Equipped)

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

Outside Mirror Description and
Operation (With A45)

Power Mirror System Components

The power mirror system consists of the following
components:

Memory Seat Control Module
Outside Rearview Mirror Switch
Passenger Window Switch

Driver Outside Rearview Mirror
Passenger Outside Rearview Mirror
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Power Mirrors with A45 Block Diagram
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Power Mirror System Controls

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

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

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

Heated Mirrors

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

Outside Mirror Description and
Operation (Without A45)

Power Mirror System Components

The power mirror system consists of the following
components:

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

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

Left outside mirror  Contains both the horizontal
and vertical mirror motors

Right outside mirror ~ Contains both the
horizontal and vertical mirror motors
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Each of the outside power mirrors contains 2 motors.
The up-down motor operates the vertical directions and
the left-right motor operates the horizontal directions.
Each of the power mirror motors are internally circuit
breaker protected.

Power Mirrors Without A45 Block Diagram

Power Mirror System Controls

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

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

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

Power Mirror System Operation

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

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

3270441
If the mirror select switch is placed in the L position and
the up switch is pressed, battery voltage will be
supplied to the driver outside mirror vertical motor
through the driver mirror motor up control circuit and
return to the mirror switch through the driver mirror
motor left/down control circuit, then to ground and the
mirror will move up. If the down switch is pressed, the
driver mirror motor left/down control circuit supplies
battery voltage and the driver mirror motor up control
circuit completes the path to the mirror switch, then to
ground and the mirror will move down.

The remainder of the mirror functions operate in the
same manner as described above. Placing the mirror
control switch in opposing positions, left/right or up/
down, will reverse the voltage polarity to the mirror
motor, utilizing the same circuits and the mirror will
move accordingly.

Heated Mirrors

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

Schematic and Routing Diagrams
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Description and Operation

Liftgate Ajar Indicator Description and Operation

Liftgate-Liftglass Ajar Indicator without TB5

-

A P16
| Instrument
Cluster

"1 M33
Liftgate

Window Latch

r
1

| | Assembly
L—a

F L " A23C
] | Liftgate

Latch
| | Assembly
| I

Manual Liftgate

The body control module supplies a 12V signal to the
liftgate/liftglass ajar signal circuit. The liftgate and
liftglass ajar switches are normally open when the
liftgate or liftglass is fully closed. When the liftgate or
liftglass is opened, the ajar switch contacts close
providing a path to ground. The instrument cluster
receives a serial data message from the body control
module indicating the liftgate ajar status and the driver
information center will display the REAR ACCESS
OPEN message.

3657643
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Liftgate-Liftglass Ajar Indicator with TB5
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Latch
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Power Liftgate

The driver information center illuminates the Rear
Access Open message when the liftgate module
detects the liftgate ratchet and the liftgate sector
switches are closed to ground indicating the liftgate is
open. The instrument cluster receives a serial data
message from the liftgate module indicating the liftgate
ajar status.

The body control module supplies a 12V signal to the
liftglass ajar circuit. The liftglass ajar switch is normally
open when the liftglass is fully closed. When the
liftglass is opened, the ajar switch contacts close
providing a path to ground. The instrument cluster
receives a serial data message from the body control
module indicating the liftgate ajar status and the driver
information center will display the REAR ACCESS
OPEN message.

Liftgate Description and Operation

System Description

The power liftgate system consists of the following
components:

Liftgate control module

Liftgate position sensor (part of the power assist
actuator)

Interior liftgate rotary switch
Liftgate handle switch
Liftgate close switch

3657639
Liftgate latch assembly

Liftgate power assist actuator

Left and right liftgate object sensors

Hands free liftgate sensor control module
Upper and lower liftgate hands free sensors
Keyless entry transmitter

Remote control door lock receiver

Operation

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

An open or close command from the interior
liftgate rotary switch

An open command from the liftgate handle switch
A close command from the liftgate close switch

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

The kicking motion of a foot and lower leg under
the rear fascia Sensor location may vary
depending upon make and model, refer to owner s
manual for the location of the sensors

The liftgate control module will respond to a request by
commanding the liftgate latch to release the liftgate and
activate the liftgate motor in the liftgate power assist
actuator and raise the liftgate to the open position or to
lower and cinch the liftgate closed.
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Power Latch

The liftgate control module continuously monitors
power liftgate operation and calculates its location and
direction of travel from an liftgate position sensor (part
of the power assist actuator). One input returns the
position of the liftgate relative to the x-axis and y-axis.
The liftgate control module then uses these 2 inputs
together to calculate its angle relative to the liftgate.
The interior liftgate rotary switch contains resistors
which will incrementally drop the voltage level in the
signal circuit as the switch rotated from the OFF
position to the  position or the MAX position, the
liftgate control module will detect the change in voltage
and will monitor the x-axis and y-axis as the liftgate is in
motion to stop the liftgate parallel to the vehicle roof if
the rotary switch isinthe  setting or to open fully if the
rotary switch is in the MAX setting.

The liftgate latch assembly is a bi-directional motor and
latch or unlatch operation is the result of the direction of
the motor rotation. The liftgate control module controls
the liftgate latch assembly through the control circuits
by supplying power and ground in the appropriate
polarity. The motor control circuits are monitored by the
liftgate control module prior to activation for a high or
low condition and during motor operation for an
insufficient current flow condition. The ratchet, pawl,
and sector switches are part of the liftgate latch
assembly and are used by the liftgate control module to
determine the state of the latch during the process of
latching or unlatching. Each of the latch switch signal
circuits are supplied battery voltage and monitored
within the liftgate control module. The latch switches
share a common low reference circuit from the liftgate
control module and when the switch contacts close the
signal circuit goes low and the liftgate control module
determines the switch to be active.

The liftgate handle switch and liftgate close switch
signal circuit are each supplied battery voltage by the
liftgate control module. The switches share a common
low reference circuit from the liftgate control module
and when the switch is pressed the contacts close and
the appropriate signal circuit goes low, the liftgate
control module will detect the voltage drop and will
command the liftgate to release and power open or to
power close.

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

For vehicles with the optional passive keyless entry
system, the keyless entry control module monitors the
proximity of the keyless entry transmitter. If the liftgate
handle switch is pressed and the keyless entry
transmitter is within range, the keyless entry control
module will send a serial data message to the liftgate
control module indicating the presence of the keyless
entry transmitter and the liftgate control module will
permit the liftgate to unlatch and power open. If the

doors are locked and the keyless entry transmitter is
not within range, the liftgate control module will ignore
the signal from the liftgate handle switch.

Liftgate Hands Free Sensor

The sensors are located behind the rear fascia
(location may vary depending upon make and model,
refer to owner s manual for the location of the sensors)
and is designed to detect the motion of the operator s
foot by way of a kicking motion. When the keyless entry
transmitter is within 3 feet (1 meter) of the liftgate and
the operator kicks his or her foot under the rear fascia,
the sensors will detect the motion of the foot and the
lower leg and if the procedure has been performed
correctly the hands free liftgate sensor control module
will send a serial data message to the liftgate control
module. The tail lamps will then flash to indicate that
the command has been received and the liftgate will
power open or power close.

Object Detection

The power liftgate system uses an object detection
method which consists of object sensors fixed to both
sides of the liftgate near the seal area. The object
sensors consist of an internal fixed resistor and
normally open switch contacts which when closed will
bypass the resistor. The signal circuit is supplied 5V
through a resistor and monitored within the liftgate
control module, and during normal power liftgate
operation the signal circuit should remain a fixed value.
When an object presses one of the sensors the
contacts close and the resistor is bypassed causing the
signal circuit voltage at the module to go low. If the
liftgate is being power closed at that time, the liftgate
control module will command the power liftgate to
reverse direction. All power close liftgate operations will
be suspended until the obstruction pressing on the
object sensor is removed

Manual Liftgate Operation

The operator has the option to disable the power
liftgate operations by selecting the OFF position on
the interior liftgate rotary switch. The releasing and
cinching for the liftgate latch will function normally,
however, the operator must manually pull the liftgate
open and push the liftgate closed. All power liftgate
operations will be suspended for as long as the liftgate
rotary switch is in the OFF position.

Power Door Locks Description and
Operation

Door Lock System Components

The power door lock system consists of the following
components:

Driver door lock switch

Driver door key cylinder switch (Part of the driver
door latch assembly)

" Child door lockout switch (Part of the driver
window switch)

Passenger door lock switch
Front door lock actuators
Rear door lock actuators
" Body control module (BCM)
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Keyless entry control module
Exterior door handle switches

Right instrument panel fuse block (Contains child
security lock disable PCB relay and/or door dead
lock PCB relay)

Door Lock System Controls

The power door lock system can be controlled by any of
the following:

A door lock switch LOCK or UNLOCK activation
A key cylinder switch unlock activation
A keyless entry transmitter activation

Pressing the driver door lock plunger flush with the
door panel will lock all doors

Power Door Locks

Block Diagram

I Driver
a

-1 A23P |
| Door Latch
Assembly - |
I Passenger
a - Driver I

= B27D
| Door Handle
Switch -
I Driver
— a1 Exterior

= B27P
| Door Handle
Switch -
I Passenger
— a1 Exterior

r==1

-
1
1
(8

—_——— — — — — — —

-

= A23LR

] Door
Latch

1 Assembly

a - Left

| Body
Control
I Module

= A23RR
Door Latch
Assembly -

I Right Rear

Rear

-1 K84
| Keyless
Entry

F==n

— o Left Rear
Exterior

— 1 Right Rear
Exterior

Door Lock Operation

When the doors have been locked, the passengers
inside the vehicle can still open the doors by using the
interior door handle (except vehicles with the child
locks engaged or dead locks engaged). Pulling the
interior door handle the first time will unlock the door
and pulling the interior door handle a second time will
unlatch the door.

The BCM supplies a 12 volt signal to the lock and

unlock signal circuits of the driver and passenger door
lock switches. When the appropriate switch is pressed,
a contact within the door lock switch closes providing a

3270435
ground path for the signal circuit. The BCM will detect
the voltage drop in the signal and will command the
doors to perform the lock or unlock functions.

The driver door latch contains 2 internal switches and 2
signal circuits that are monitored by the BCM. One
switch is controlled by the driver key cylinder switch,
when the key is turned to the unlock position, a switch
will close and the BCM will command the remaining
doors to UNLOCK. The other switch is controlled by the
driver door lock plunger, pressing the plunger flush with
the door panel will close the switch, the switch will close
and the BCM will command the remaining doors

to LOCK

The BCM may also receive a LOCK or UNLOCK
command from the keyless entry control module.
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The BCM, upon receipt of a lock switch lock or unlock
signal, will supply voltage to the door lock actuator lock
or unlock control circuits. Since the opposite side of the
lock actuator is connected to ground through the other
lock actuator control circuit, the doors will then lock or
unlock as commanded.

The following three circuits are used to operate
the lock:

" Driver door unlock
Passenger doors unlock
All doors lock

Passive Door Lock/Unlock Operation

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

Power Door Child Lock Block Diagram

F = aB272

I Child
Security

1 I Lock

L 4 Switch

r———-—=-=-=-=- T K9
1 ] Body
Control
| I Module
L o o o o —— 4
r 1 A23LR r "1 A23RR
1 | Door ] Door Latch
Latch Assembly -
1 I Assembly | I Right Rear
L a - Left L a
Rear T

3640353
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Child Security Lockout System
Operation

The child door lockout switch on the driver window
switch controls the child locks on the rear doors. The
lockout switch is an input to the body control module
and the body control module controls the door lock
security relay. When the body control module receives
a command from the child door lockout switch, it will
apply voltage to the child security lock disable relay
coil, this will energize the relay and the contact within
the relay will then direct the voltage to activate the left
rear and right rear child locks and then isolate them
from the normal door lock system to prevent the rear
doors from being opened by using the interior rear door
handles. An indicator will also illuminate to alert the
driver that the child lockout system has been activated.
Pushing the switch again will return normal function to
the rear interior door handles and the indicator will

go out.

The body control module monitors the voltage level of
the child security motor status signal circuit, when the
child locks have been activated, the contacts of the
child security motor status switch (internal to the rear
door latch) will close providing a ground path for the
signal circuit pulling the voltage low. It is in this manner
that the body control module is able to determine if the
rear door latch has been successfully been locked out.

The body control module monitors the status of the
child security lockout system, when the body control
module detects a fault in the system, it will command
the child lockout indicator to flash ON and OFF for
30 seconds to alert the driver that the child security
lockout system may not be functioning properly.

The body control module will command the child
lockout indicator to flash ON and OFF for the following
reasons:

" An open/high resistance in either child security
motor status signal circuit

The body control module detects that one or both
rear door latches have not activated and are not
locked out

The body control module detects a short to ground
or an open/high resistance in the child security
lock disable relay control circuit

A malfunctioning child security lock disable relay

An open/high resistance in the child security lock
motor control circuit

Power Door Lock Deadlock Operation

Some vehicles may be equipped with the deadlock
security feature which includes an additional reversible
deadlock motor contained within each door latch
assembly. Each deadlock motor is wired to the BCM
through 2 control circuits; the door lock deadlock
control circuit and the door lock actuator unlock control
circuit. To lock the door with deadlock, the door locks
are activated by momentarily applying voltage to the
door lock deadlock control circuits, and ground to the
door lock actuator unlock control circuits. Ground to the
deadlock actuators is provided through the door lock
actuator unlock control circuits. Once the doors are
locked with deadlock, the mechanical lock/unlock
linkage within the door lock actuator is physically
disconnected so that the door can not be manually
unlocked and disables the functions of the interior door
handles. If the content theft feature is armed at the
same time, the interior door lock switches will not
operate the locks.

To restore the interior door handle functions, the BCM
unlocks the doors by momentarily applying ground to
the deadlock motor unlock control circuit. This
energizes the rear door unlock relay coil causing
voltage to flow through the switch contacts to the door
lock and deadlock motors. Ground for both motors is
supplied through the door lock motor lock circuit
through the normally closed contacts of the lock relay to
ground.

Rear Hatch/Gate Description and
Operation

Liftgate Release System Components
" Body control module (BCM)
" Liftgate unlatch switch
" Liftgate window unlatch switch

Liftgate latch assembly

" Liftgate window latch assembly

" Liftgate window unlatch relay

" Liftgate unlatch relay
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Liftgate Release Block Diagram

F = 73s46B
1 | Liftgate

Unlatch
1 I switch
L a4

r==n1

r = 7pi6

1 Instrument
Cluster

1

L a4

=1 M30
| Liftgate Latch

-l

Liftgate Release Operation

Liftgate Unlatch Switch

The BCM monitors supplies a 12 V signal to the liftgate
unlatch switch so that when the switch is pressed, the
voltage within the signal circuit is pulled low and in
response, the BCM will detect the voltage drop and
check the status of the door lock system. If the doors
are locked, the BCM will ignore the request, if the All
Doors Unlocked has been commanded, the BCM will
recognize the request and command the liftgate to
release.

Liftgate Latch

When BCM receives a liftgate release command from
the liftgate unlatch switch, the BCM applies voltage and
ground to the liftgate unlatch relay control circuit, which
energizes the colil side of the relay. The switch side of
the release relay then momentarily closes, supplying a
brief pulse of battery positive voltage to the liftgate
latch. The liftgate latch is continuously grounded and
when it receives the voltage pulse, it will become
energized and the latch will activate releasing the
liftgate so that it may be manually raised to an open
position.

Keyless Entry Transmitter

The BCM may also get a rear compartment release
command from the remote keyless entry module. When
the liftgate button is pressed on the keyless entry
transmitter, a liftgate release request is sent to the

3635551
remote keyless entry module, the remote keyless entry
module will then send a serial data message to the
BCM to command the release of the liftgate.

Liftgate Window

Liftgate Window Unlatch Switch

The BCM monitors supplies a 12 V signal to the liftgate
window unlatch switch so that when the switch is
pressed, the voltage within the signal circuit is pulled
low and in response, the BCM will detect the voltage
drop and check the status of the door lock system.

If the doors are locked, the BCM will ignore the request,
if the All Doors Unlocked has been commanded, the
BCM will recognize the request and command the
liftgate window to release.

Liftgate Window Latch

When BCM receives a liftgate window release
command from the liftgate window unlatch switch, the
BCM applies voltage to the liftgate window unlatch
relay control circuit, which energizes the coil side of the
relay. The switch side of the liftgate window unlatch
relay then momentarily closes, supplying a brief pulse
of battery positive voltage to the liftgate window latch.
The liftgate window latch is continuously grounded and
when it receives the voltage pulse, it will become
energized and the latch will activate releasing the
liftgate window so that it may be manually raised to an
open position.
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Wipers and Washers

Schematic and Routing Diagrams
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Description and Operation
Wiper/Washer System Description
and Operation

Wiper/Washer System Components

The wiper/washer system consists of the following
electrical components:

" Windshield Wiper Relay

Windshield Wiper Speed Control Relay
Windshield Washer Pump Relay

" Windshield Washer Fluid Pump

" Windshield Wiper Motor

" Window Wiper/Washer Switch

" Windshield Wiper Motor Fuse

" Windshield Washer Fluid Pump Fuse
Body Control Module

Rear Window Wiper Motor

Rear Window Wiper Motor Fuse

Rear Window Wiper Relay

Rear Window Washer Pump Relay

" Windshield Washer Fluid Level Switch
Rain Sensor

Windshield Wiper System

The body control module (BCM) determines the front
wipe/wash system mode of operation by monitoring
several signals from the front wipe/wash switch as
indicated in the wiper switch.

The front wipe/wash switch receives a reference
ground signal from the BCM. Each input of the BCM
provides a switched battery pull-up for each front wiper/
washer switch output signal it receives. All the BCM
inputs are recognized as active when the wiper switch
provides a path to the referenced ground signal. The
first signal received by the BCM is the result of 6
resistors in the front wiper switch configured as a
resistor ladder network. This signal is connected to a
BCM analog to digital input. Depending on the function
selected (High, Low, Intermittent 1 thru 5, Mist, Off), the
front wiper control switch connects a different set of
resistors into the circuit resulting in different voltages
appearing on the BCM A/D input. By monitoring this
voltage, the BCM determines how to control the wiper
motor On/Off Relay. It should be noted that High, Low,
and Mist all have the same value on this signal circuit.
The second signal received from the front wiper switch
is active only when the front wiper switch is in the high
speed wiper position. When the wiper switch is not in
the high speed position, the switch is open and the
signal circuit is pulled to battery by the BCM. When the
wiper switch is in the high speed position, the switch
pulls the circuit low. The BCM determines how to
control the Wiper high/low speed relay from this input.
The third signal received from the front wiper switch is
from the momentary windshield wash control switch.
When the washer switch is not active the switch is open
and the signal circuit is pulled to battery by the BCM.
When the washer switch is active, the switch pulls the
circuit low. The BCM controls the windshield wash and
windshield wash activated wiper operation based on
this input.

The BCM controls front wiper motor operation through
two output signals and the monitoring of one input
signal. The two outputs (one high side drive, one low
side drive) are used to control two external wiper motor
relays: front wiper motor on/off relay: which provides
the wiper motor with battery power when it is activated
by the high side drive signal (switched battery) from the
BCM. When left deactivated, the normally closed
contacts provide a ground to the wiper motor. Wiper
high/low speed relay: when activated by a low side
drive signal (ground) from the BCM, it switches the
power supplied by the wiper motors on/off relay to the
motors high speed input. When left deactivated, the
normally closed contacts connect the power supplied
by the wiper motors on/off relay to the motors low
speed input. The input used by the BCM is from the
park switch located in the wiper motor assembly. When
the wiper blades are not in the park position, the wiper
park switch is open and the circuit is pulled up to
battery by the BCM. When the wiper blades are in the
park position at the bottom of the glass, the wiper park
switch closes to ground pulling the park signal

circuit low.

To initiate low speed operation, the BCM only energizes
the front wiper motor on/off relay. This allows battery
voltage from the wiper fuse to be applied through the
switched contacts of the wiper motor on/off relay,
through the normally closed contacts of the wiper high/
low speed relay, to the low speed control circuit of the
windshield wiper motor.

Redundant high speed switch pass through. The BCM
provides redundant circuitry which places battery
power on its wiper motor on/off relay output with
activation of its low assertion high speed wiper switch
input. The BCM shall be capable of doing this, even if
the module has lost all microprocessor control. This
redundant circuit shall supply power while in the RUN
and CRANK power modes. however; while in the
CRANK power mode, the pass through shall only be
active if the BCM is NOT in a computer operating
properly state.

To initiate high speed operation, the BCM energizes
both the front wiper motor on/off relay and the wiper
high/low speed relay . This allows battery voltage from
the wiper fuse to be applied through the switched
contacts of the wiper motor on/off relay, through the
switched contacts of the wiper high/low speed relay, to
the high speed control circuit of the windshield wiper
motor.

Parking the wiper motor. In order to perform an
accurate read of the park switch and to ensure the
wipers will come to rest while still in the park position,
parking of the wipers only occurs while in a low speed
wiper mode. This requires that if the wipers are
performing a high speed wiper operation at the time
they are required to park, the BCM shall transition the
Wipers to low speed by deactivating the wiper high/low
relay before attempting to park. In order to park the
wipers, the BCM monitors the park circuit until the park
switch pulls the park circuit to ground. At this time, the
BCM will immediately deactivate the wiper motor on/off
relay. The relay contacts will switch back to their
normally closed position and will apply ground to the
wiper motor power inputs through the normally closed
contacts of the wiper high/low relay. This deactivates
and dynamically brakes the wiper motor in the park

2018 - Escalade, Escalade ESV, Suburban, Tahoe, Yukon, Yukon XL Electrical Body Builders Manual



1-100  Wipers and Washers

position. When the wiper switch is turned to the OFF
position while the wiper motor is somewhere in
mid-cycle, the BCM will continue to operate the motor
until the wipers reach the park position. If the BCM is
running the wiper motor and does not see a state
transition of the park switch after 8 s, the wipers will
stop immediately when the wiper switch is turned to
OFF. If the ignition is turned OFF while the wipers are in
mid-cycle, the wipers will stop immediately, regardless
of position. The BCM will park the wipers next time the
ignition is turned ON.

The windshield wiper system MIST operation is
identical to LOW speed operation, except that the MIST
switch is a press and release type switch. When the
wiper switch is moved to the MIST position and
released, low speed wiper motor operation is started
and will continue until 1 cycle is complete. If the wiper
switch is moved to the MIST position and held, the
wiper motor will operate in the LOW speed mode until
the switch is released.

Windshield wiper intermittent operation is a low speed
wiper motor function with a variable delay interval
between the wiper motor cycles. The duration of the

delay is controlled by the front wiper control switches
intermittent 1 thru intermittent 5 settings. The wiper
operation is as follows

1. The BCM will initiate a single wipe by activating its
front wiper ON/OFF relay output.

2. Atthe completion of a single wipe, the BCM will
park the wipers as described above.

3. The BCM will then pause the wipers in their park
position for the time duration associated with
intermittent delay switch setting.

4. When the delay time expires repeat Steps 1 and 3
until the system is turned off or taken out of
intermittent mode. If the wiper switch is moved
from a longer delay interval to a shorter delay
interval, the BCM will command an immediate wipe
cycle and reset the delay timer to the shorter delay
interval.

Intermittent wiper operation may be vehicle speed
sensitive. When enabled, the speed compensated
intermittent feature causes the intermittent wiper delay
intervals to become shorter as a function of increased
speed. As vehicle speed is reduced the intervals will
become closer to the predetermined

r = 7s78

1 | Turn Signal/
Multifunction

1 Switch

L a4

r K9

1 Body
Control

1 I Module

| E |

r !:1 M75

1 | Windshield
Wiper Motor

1 |

| E |

Windshield Washer System

The BCM controls the windshield wash operation and
windshield wash activated wiper operation. When the
BCM detects the activation of the momentary
windshield wash control switch, it activates its washer
pump relay drive output which supplies battery power to
the coil of the washer pump relay. This energizes the
relay, which switches battery power to the pump motor.

3443584
The BCM will also activate continuous low speed
windshield wipes as described above. Upon
deactivation of the windshield wash control switch, the
wiper control module (BCM) shall deactivate the wash
motor and will also park the wiper motor as described
above unless the drip wipe feature is enabled. On some
vehicles the drip wipe feature will be enabled and
cause the system to provide additional wiping of the
windshield after the switch has been released and fluid
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is no longer being applied. The front wash feature may
attempt to detect a stuck switch. When enabled,
activation of the wash feature shall be limited to

10 seconds.

On vehicles with the Rear Wash feature a single
reversing wash motor may be utilized for both the front
and rear wash operation. In this system the wash motor
is operated in one direction to spray fluid on the front
windshield and then operated in the reverse direction to
spray fluid on the rear window. The BCM Controls the
reversing wash motor through two High Side Drive
outputs. One controls the Front Wiper Motor Relay and
one controls the Rear Wiper Relay.

F = 7s78

1 | Turn Signal/
Multifunction

1 I Switch

8 o

r K9

1 | Body
Control

| Module

L 4

F =G24

1 | Windshield
Washer

| Pump

| |

rF = P16

1 ] Instrument
Cluster

| B |

r ! "1 B118B

1 Windshield
Washer

| I Fluid Level

L = o Switch

Washer Fluid Level Indicator

The check washer fluid message is controlled by the
instrument panel using an input from the washer fluid
level switch. The washer fluid level signal circuit is
supplied ignition voltage through a resistor then
monitored within the instrument cluster. The washer
fluid level switch is normally open so the instrument
cluster detects ignition voltage on the washer fluid level
signal circuit whenever the washer fluid level is not low.
When the washer fluid reaches the point where the
driver should be informed that the washer fluid is low,
the washer fluid level switch closes. When the washer
fluid level switch is closed the washer fluid level signal
circuit voltage is pulled low, and the instrument panel
displays the Check Washer Fluid message on the
driver information center. In order to prevent the Check
Washer Fluid message from being displayed while
sloshing is occurring in the washer fluid container, the

3443516
instrument cluster is programed with a 1 min delay
before changing states of the Check Washer Fluid
message during an ignition cycle.

Rain Sensor Indicator

B+ voltage is supplied to the Rain Sensor. Whenever
the ignition is ON, or accessory positions, the body
control module (BCM), sends the turn signal/
multifunction switch status by using data
communication. When a wipe cycle is needed, the Rain
Sensor sends a data communication message to the
BCM, requesting the wiper operation. The BCM
commands the Windshield Wiper Motor wipe cycles.
If at anytime a fault occurs between the Rain Sensor
and BCM, the BCM will use the inputs from the turn
signal/multifunction switch in the delay positions to
operate the Windshield Wiper Motor at continuous
variable delay intervals.
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The system supports the Rainsense On/Off button.
Press to turn the Rainsense On/Off. When turned on
and the front is in one of the Rain sensor wipe
sensitivity positions, the wipers can be adjusted for
more or less sensitivity to moisture. When turned off,

the wipers operate as timed intermittent wipers and can

be adjusted for more or less frequent wipes.

If the ignition is in ON/RUN and the front band is in one
of the sensitivity settings when auto is turned on or off,
a message may display indicating if Rain sensor was
turned on or off.

If the ignition is in ON/RUN and the front is not in one of

the sensitivity settings when auto is turned on, a
message may display indicating that the wiper band
must be in one of the sensitivity settings for Rain
sensor to operate.

1
1
L

r = ko

I Module

Body
Control

Rear Wiper System

On vehicles equipped with a Rear Wiper, the BCM
determines of the Rear Wipe/Wash System Mode of
Operation by monitoring the multiplexed output of the
Rear Wipe/Wash Switch. The Rear Wipe Wash Switch
uses a reference ground signal from the BCM. The
BCM provides a switched Battery pull-up for the Rear
Wiper/Washer Switch output signal it receives. All the
BCM inputs are recognized as active when the Rear
Wiper Switch provides a path to the referenced ground
signal. The Rear Wiper/Washer signal received by the
BCM is the result of 3 resistors in the Rear Wiper
Switch configured as a resistor ladder network. This
signal is connected to a BCM Analog to Digital Input
which also provides a switched Battery pull-up for the
circuit. Depending on the function selected ( Low,

3460727
Intermittent, Off, Wash), the Rear Wiper Control Switch
connects a different set of resistors into the circuit
resulting in different voltages appearing on the BCM A/
D input. By monitoring this voltage, the BCM
determines how to control the Rear Wiper Motor Relay
and the Rear Washer Relay.

The BCM Controls the single speed Rear Wiper Motor
by its Active High output to the external Rear Wiper
Motor Relay. When the BCM activates its output and
applies Battery to the coil of the relay, the relay
energizes, allowing Battery voltage from the fuse to be
applied through the switched contacts of the Rear
Wiper Motor Relay to the Rear Wiper Motor’s control
input. The motor then operates continuously at low
speed. The BCM does not control the parking of the
Rear Wiper Motor, it is self parking. When the BCM
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deactivates its output, the contacts of the Rear Wiper
Motor Relay switch back to ground which will be used
by the wiper for Dynamic Braking. The Rear Wiper's
internal park switch and circuitry will sustain motor
operation until the wiper arm has returned to its Park

position.
Rear Wiper Block Diagram
o= o = e = = = = — - Ko
1 ] Body
Control
| I Module
e or e e e e e e e e e e e e e e e e e e e e = = = a4
\ 4
r = s r = x51A r = K3 Ll BV V1
1 | Turn Signal/ 1 | Fuse 1 Liftgate 1 Rear
Multifunction Block - Control Wiper
| I switch | I instrument 1 I Module | I Motor
R L — a Panel L—a [ I—
3520664
Rear Wash

When the Body Control Module detects that the Rear
wiper/wash switch has activated the momentary Wash
switch, it activates a High Side Drive output which
supplies Battery to the coil of the Rear Washer Pump
Relay. This energizes the Relay, which switches
Battery Power to the Washer Pump Motor. The BCM
will also activate continuous Low Speed Windshield
Wipers as described above. The BCM software will
attempt to detect a stuck Rear Wash Switch. A stuck
Rear Wash Switch condition is detected if the Rear
Wash Motor Relay Output has been continuously active
for 10 seconds or more. Upon detecting this the BCM
will fail soft the state of the Rear Wash Control to
Inactive. This shall cause the System to perform as if
the momentary Wash control had been released.
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Rear Washer Block Diagram

= "s78
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Description and Operation
Trailer Brake Controls Description

and Operation

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

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

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

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

Electromagnetic Brakes .

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

Electrohydraulic Brakes .

Trailer Brake Output Versus Trailer Brake Type

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

The trailer brake system is fully operational with
either characterization.

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

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

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

K133 Trailer Brake Power Control Module. The

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

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

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

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

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

same time.

The vehicle is equipped with the following trailer
braking components:

" K38A Chassis Control Module-Auxiliary

" K133 Trailer Brake Power Control Module

" S76 Trailer Brake Control Panel

Manual Trailer Brake Apply

Trailer Gain Adjustment

Trailer Brake Driver Information Center Display

Chassis Control Module-Auxiliary

The K38A Chassis Control Module-Auxiliary is a
serviceable GMLAN module. The chassis control
module sends the low power commanded duty cycle
signal to the trailer brake power control module. The
trailer brake power control module amplifies the signal
and provides an output that is required to drive the
trailer brakes.

Trailer Brake Power Control Module

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

Trailer Brake Control Panel

The S76 Trailer Brake Control Panel contains the trailer
gain and manual apply switches. It is located on the
instrument panel to the left of the steering column.
Refer to the instrument panel overview for more
information on the location. The control panel and
switches allows you to adjust the amount of output,
referred to as trailer gain, available to the Electric or
Electric Over Hydraulic brakes. It also allows you to
manually apply the trailer brakes. The trailer brake
control panel and switches are used along with the
trailer brake display page on the driver information
center to adjust and display power output to the trailer
brakes.

Manual Trailer Brake Apply

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

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

2018 - Escalade, Escalade ESV, Suburban, Tahoe, Yukon, Yukon XL Electrical Body Builders Manual



2-6 Trailer Brake Controls

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

Trailer Gain Adjustment

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

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

Trailer Gain Adjustment Procedure

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

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

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

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

Hill Start Assist

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

Trailer Sway Control

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

Driver Information Center Indicators

and Messages

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

Trailer Connected

This message will be briefly displayed when a trailer
with Electric or Electric Over Hydraulic brakes is first
connected to the vehicle. This message will

automatically turn off in about ten seconds. The driver
can also acknowledge this message before it
automatically turns off.

Check Trailer Wiring
This message will be displayed if:

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

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

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

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

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

Service Trailer Brake System

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

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

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

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

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

Trailer Gain and Output Display

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

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