
«Item/ System»

2 W_ ASIL_ C_ BMS (QM)

«Controller»

Master Controller (QM)

[F-24]  Send / receive data on CAN (QM)
[F-25]  Estimate battery SOC (QM)

[F-30]  Detect open cell connection (QM)

[F-31]  Notify user about critical faults (QM)

[F-32]  Perform BMS self diagnostics (QM)

[F-33]  Communicate with charger (QM)

[F-34]  Wakeup BMS on external command (QM)

[F-35]  Emergency disconnect (QM)

[F-39]  Estimate battery SOH (QM)

[F-41]  Perform precharge sequence (QM)

[F-54]  Measure battery internal resistance (QM)

[F-49]  Measure shunt temperature (QM)

[F-55]  Measure link voltage (QM)
[F 111]  Detect current based faults.  (QM)

[F-47]  Detect cell voltage based faults (QM)

[F-40]  Detect temperature based faults (QM)

[F 192]  Estimate battery SOP (QM)

[F 193]  Detect Thermal Runaway

Shunt temperature (QM)  : Analog

FET Control : GPIO (QM)

Current sense : Analog (QM)

Cell voltages : Digital (QM)
Cell temperatures : Digital (QM)

Insulation resistance (QM)  : Analog

Pack-side voltage : Analog (QM)

IR Measurement Control (QM)  : GPIO

Insulation Measurement control (QM)  : GPIO

Power supply (QM)  : PowerFaults (QM)  : Digital

IMD Measurement (QM)

IMD Trigger (QM)

Wake-Up

«Component»

Power Distribution (QM)

«Actuator»

MOSFETs (QM)

[F-52]  Control current flow through HV lines (QM)

Bat +ve (QM)

Pack +ve (QM)

Pack -ve (QM)

Bat -ve (QM)

«Component»

Current sensor (QM)

[F-48]  Measure battery current (QM)

[F 112]  Detect short-circuit condition (QM)

Pack -ve (QM)

Bat -ve (QM)

«Hardware Part»

Gate Driver

[F-36]  Control precharge switch (QM)

[F-51]  Control HV power path switch (QM)

Shunt temperature (QM)  : Analog

FET control : GPIO (QM)

Insulation resistance : Analog (QM)

Pack-side voltage:  Analog (QM)

IR Measurement Control (QM)  : GPIO

Insulation measurement control (QM)  : GPIO

Current sense (QM)  : Analog

Power supply (QM)  : Power

Bat-ve

«Controller»

Cell Sensing Module (QM)

«Sensor»

Voltage Sensing  (QM)

[F-57]  Measure cell voltages (QM)

«Sensor»

Temperature Sensing  (QM)

[F-58]  Measure battery temperature (QM)

[F-23]  Balance battery (QM)

[F-56]  Control balancing circuit (QM)

[F-59]  Provide temperature and voltage information
to master (QM)

[F-60]  Provide fault information to master (QM)

[F-42]  Measure battery voltage (QM)

Cell voltages (QM)  : Analog

Cell temperatures (QM)  : Analog

Cell voltages (QM)  : Digital
Cell temperatures (QM)  : Digital

Faults (QM)  : Digital

«Controller»

Power Supply (QM)

[F-43]  Supply power for low voltage analog systems (QM)

[F-44]  Monitor input power quality (QM)

[F-45]  Monitor output power quality (QM)

[F-61]  Provide power supply quality information to Master
(QM)

Battery +ve (QM)

Battery -ve (QM)

Power supply (QM)  : Power

«Hardware Part»

Insulation Monitoring (QM)

[F-53]  Measure insulation resistance (QM)

Pack+ve (QM)

BAT-ve (QM)

Measurement (QM)  : Analog

Trigger (QM)  : GPIO

Pack -ve (QM)  : Power

Pack +ve (QM)  : Power

Cell voltage : CAN (QM)

Battery temperature : CAN (QM)

SOC : CAN (QM)

SOH : CAN (QM)

SOP : CAN (QM)

Fault status : CAN (QM)

Ignition status : CAN (QM)

Threshold configuration : CAN (QM)

Contactor commands (QM)  : CAN

Battery current : CAN (QM)

Battery metadata : CAN (QM)

Battery warning status : CAN (QM)

Wakeup signal : GPIO (QM)

VCU heartbeat : CAN (QM)

BMS heartbeat : CAN (QM)

Charger heartbeat : CAN (QM)

Balancing status : CAN (QM)

Buzzer control : GPIO (QM)

Alarm light control : GPIO (QM)

BAT +ve (QM)BAT -ve (QM)

Cell Voltages Analog (QM) Cell temperatures Analog (QM)

External power supply

is optional, depends on 
BMS architecture.

It could also be a different 
voltage than 12V.

Cell stack could be 

included inside the
BMS; this is how Denso
defines it but I do not 
agree.

Wake switch
functionality neesds
to be added to the
functions list




