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Todayôs Charging Systems



History

·Generator (Mechanically Regulated)



History

·GM-SI Alternator

·Electronically 
Regulated

·Temp Control 



Charging Systems

·05-08 Chevy Suburban

·01 Dodge Durango 

·Honda & Acura 



05-06 Chevy Suburban

·Generator/Battery Control Module

·9 Modes

·Pulse Width Modulated

·Improves:
¹ Alternator Effectiveness

¹ Improve Battery Life

¹ Improve Fuel Economy 



Charging System

·Electrical Power Management System
¹ Monitors Battery Voltage and Condition

¹ Adjusts Regulated Voltage

¹ Performs diagnostics and MIL

·Generator Battery Control Module
¹ Communicates with the PCM and BCM

¹ Controls generator field circuit

¹ Monitors generator field duty cycle and battery voltage

¹ 13.8 V Default 

¹ Negative Battery Cable



Generator/Battery 
Control Module



Powertrain Control Module

·Inputs:
¹ Intake Air Temperature

¹ Fuel Grams Per Second

¹ Throttle Position

¹ Engine Coolant Temperature

¹ Ambient Air Temperature 





Charging Modes

·9 Charging Modes

·Based on PCM Parameters and Battery Condition

·Controlled by the Generator/Battery Control Module

·Pulse Width Modulated at 126 Hz +/ - 5%

·Duty cycle limited to 5 -99%

·100% Duty cycle with communication problems



Charging Modes

·Charge Mode

·Fuel Economy Mode

·Voltage Reduction Mode

·Start Up Mode

·Headlamp Mode

·Battery Sulfation Protection Mode

·Windshield Wiper Voltage Boost Mode

·Fuel Pump Voltage Boost Mode

·De-Ice Voltage Boost Mode



Charge Mode

·Baseline 

·At least one condition met:
¹ Cooling fans are on high speed

¹ Rear defogger is ON.

¹ Battery state is less than 80%

¹ The battery current is not between -8 and 15 amps

¹ Ambient air temperature less than 32ƁF

¹ DTC B1516 is set (battery current sensor out of range)

·Output voltage: 13.9-15.5V
¹ Based on battery temperature



Fuel Economy Mode

·All of the conditions are met:
¹ Ambient air temperature is greater than 32ƁF

¹ Battery Current is less than 15 amperes  

¹ 80% state of charge

¹ Rear defoggers turned OFF

¹ Cooling fans are on low speed or OFF.

·Output voltage: 13V



Voltage Reduction Mode

·Ambient air temperature is above 32ƁF

·Battery current is less than 2 amperes 

·Generator field cycle is less than 99%

·Rear defoggers OFF

·Cooling fans low speed or OFF

·Output voltage: 12.9V 



Other Modes

·Start-Up Mode
¹ Charges at 14.5 V for 30 seconds after start-up

·Headlamp Mode

¹ Charges at 14.5V when the low or high beams are ON

·Battery Sulfation Mode
¹ If charging voltage is less than 13.2 V for 45 minutes

¹ Charge Mode for 3 minutes

·Windshield Wiper Voltage Boost Mode
¹ Charges at 14.5V after the wipers have been on for 8 seconds



Other Modes

·Fuel Pump Voltage Boost Mode
¹ If fuel flow is greater than 21K grams/second and the TPS is 

greater than 90%

¹ Change from Fuel Economy or Voltage reduction Mode to 
Charging at 13.4V

¹ If fuel flow is less than 5K grams/ second the charging system 
will go back to Charge, Fuel Economy, or Voltage Reduction 
Mode.

·De-Ice Voltage Boost Mode
¹ If ambient air temperature is less than 28.4 ƁF and the ECT is 

less than 167 ƁF 

¹ Will enter into Charge Mode 13.9-15.5V



Newer Models 

·PCM controls generator field circuit

·BCM monitors Battery Current Sensor

·6 Charging Modes
¹ Charge Mode

¹ Voltage Reduction Mode

¹ Fuel Economy Mode

¹ Battery Sulfation Mode

¹ Start Up Mode

¹ Headlamp Mode





01 Dodge Durango

·PCM controlled

·Battery Temperature Sensor



98-02

·Ground Controlled



OFF Time

ON Time



03-08

·Power-side 

Controlled



ON Time

OFF Time



Battery Temp



Battery Tray



Battery Temperature Sensor

·Input to the PCM

·PCM Controls Charging 

Voltage

·Colder Higher Charge

·Warmer Lower Charge

·Thermistor

·Increases Resistance as 

Temperature Decreases



Temperature/Charging

·100 F 13.70V

·90 F 13.77V

·80 F 13.83V

·70 F 13.96V

·60 F 14.10V

·50 F 14.22V

·40 ǓF 14.34V

·30 ǓF 14.40V

·20 ǓF 14.51V

·6 ǓF 14.70V

·-7 ǓF 14.76V

·Default

·89.6 F 13.84V



DTC Battery Sensor Shorted



DTC Battery Sensor Open


