9-36 12 V Starting and Charging

accessory DC power converter module (APM) for use
by the vehicle's electrical system to maintain electrical
loads and battery charge.

Body Control Module (BCM)

The body control module (BCM) is a GMLAN device.

it communicates with the engine control module (ECM)
and the instrument panel cluster for electrical power
management operation. The BCM determines the
desired voltage set point and sends the information to
the APM. The BCM monitors a battery current sensor,
the battery positive voltage circuit, and estimated
battery temperature to determine battery state of
charge.

Battery Current Sensor

The battery current sensor is a serviceable component
that is connected to the negative battery cable at the
battery. The battery current sensor is a 3-wire hall effect
current sensor. The battery current sensor monitors the
battery current. It directly inputs to the BCM. It creates a
5V pulse width modulation (PWM) signal of 128 Hz with
a duty cycle of 0—100 percent. Normal duty cycle is
between 5-95 percent. Between 0-5 percent and 95—
100 percent are for diagnostic purposes.

Engine Control Module (ECM)

The ECM receives control decisions based on
messages from the BCM.

Instrument Panel Cluster

The instrument panel cluster provides a means of
customer notification in case of a failure and a
voltmeter. There are 2 means of notification, a charge
indicator and a driver information center message of
SERVICE BATTERY CHARGING SYSTEM.

Charging System Operation
The purpose of the charging system is to maintain the
battery charge and vehicle loads. There are 6 modes of
operation and they include:

» Battery Sulfation Mode

* Normal Mode

+ Fuel Economy Mode

+ Headlamp Mode

» Voltage Reduction Mode

» Plant Assembly Mode

Battery Sulfation Mode

Battery sulfation mode is used to help maintain the
battery life. The charging system will enter a battery
sulfation mode which tries to increase the vehicle
charging when the charging system voltage is less than
13.2V for about 30 minutes. Once in this mode, the
BCM will set a targeted output voltage between 13.9—
15.5V for about 5 minutes. Following this 5 minutes,
the BCM will then determine which mode to enter
depending on the system voltage requirements.

Normal Mode

The BCM will enter Normal Mode whenever one =f the
following conditions are met.

* The wipers are ON for more than 3 seconds.

+  GMLAN Climate Control Voltage Boost Mode
Request is true, as sensed by the HVAC conurci
head. High speed cooling fan, rear defoggz. i
HVAC high speed blower operation can cau =2 thz
BCM to enter the Charge Mode.

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

« Vehicle Speed is greater than 145 km/h (90 mph)

« Current Sensor Fault Exists

+ System Voltage was determined to be below
12.56 V
+ Tow/Haul Mode is enabled
When any one of these conditions is met, the system
will set targeted generator output voltage to a charging
voltage between 13.9-15.5V, depending on the battery
state of charge and estimated battery temperature.

Fuel Economy Mode

The BCM will enter Fuel Economy Mode when the
ambient air temperature is atleast 0°C (32°F) but less
than or equai to 80°C (176°F), the calculated battery
current is greater than -8 A but less than 5 A, and the
battery state of charge is greater than or equal to 85
percent. Its targeted APM set-point voltage is the open
circuit voltage of the battery and can be between 12.6-
13.2 V. The BCM will exit this mode and enter Normal
Mode when any of the conditions described above are
present.

Headlamp Mode

The BCM will enter Headlamp Mode whenever the high
or fow beam headlamps are ON. Voltage will be
regulated between 13.9-14.5VV.

Voltage Reduction Mode

The BCM will enter Voltage Reduction Mode when the
calculated battery temperature is above 0°C (32°F) and
the calculated battery current is greater than -7 A but
less than 1 A. Its targeted APM set-point voltage is
12.9-13.2 V. The BCM will exit this mode once the
criteria are met for Normal Mode.

Plant Assembly Mode

The BCM will increase charging voltage for the first
500 miles of operation in an effort to ensure that the
12V battery is fully charged when the vehicle is
delivered to the customer.
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