
Application Note
BQ78350-R1 TRM Addendum for the BQ78350-R3 Device

ABSTRACT

This document is an addendum to the BQ78350-R1 Technical Reference Manual and discusses modifications 
relating to the BQ78350-R3 device. Items not discussed in this addendum have not changed.
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1 General Description
The BQ78350-R3 device is a modified version of the catalog BQ78350-R1 device that has modified selected 
functionality, as well as new features. This document details the changes regarding the BQ78350-R3 device with 
respect to the BQ78350-R1 device.

2 Production Plans
To use the BQ78350-R3 device, order the catalog BQ78350-R1 device from TI.com and program the device with 
the TI provided BQ78350-R3 firmware. The package and pinout remain the same as the BQ78350-R1 device, 
with the exception of some modified functionality associated with the GPIO_B pin.

3 Added Features
3.1 Cell Balancing at Rest
A new feature is added to BQ78350-R3 to activate the cell balancing operation when the device is at 
REST. Writing to the 0xB1 CB_REST_Enable() command enables or disables this feature. The Balancing 
Configuration[CB_REST] DF bits sets the default enable/disable configuration of this feature upon device POR. 
If this feature is enabled when [CB] = 1, and the voltage level of the lowest cell is above the voltage level 
programmed in the Cell Balance Threshold register, cell balancing operation will be activated when the device 
enters REST mode. In the same way as normal cell balancing during CHARGE mode, only the non-adjacent 
cells will be balanced at the same time during REST mode.

When cell balancing operation is activated in REST mode, the dynamic cell balance threhold will automatically 
be set to the voltage level which is Cell Balance Min above the lowest cell voltage, without Cell Balance 
Window adjustment, and continue to decrease as the cell voltages decrease over time due to leakag while 
remaining above the Cell Balance Threshold voltage level. This ensures the cell balancing operation continues 
to operate in REST if the maximum difference in cell voltages exceeds the value programmed in Cell Balance 
Min, without over discharging the batteries in case the voltage level programmed in Cell Balance Threshold is 
significantly lower than the lowest cell voltage. Figure 3-1 shows how the cell balancing operates in REST mode 
when this feature is activated.
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Figure 3-1. Cell Balancing at Rest Operation

Cell balancing at REST will complete when the maximum difference in cell voltages is less than the value 
programmed in Cell Balance Min. Upon completion while the lowest cell voltage is still above the voltage level 
programmed in Cell Balance Threshold, if a fast leaking cell causes the maximum difference in cell voltages 
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to widen again beyond Cell Balance Min, the cell balancing at REST will re-activate. When the device exits 
REST mode or when any of the cell voltage falls below the programmed value of Cell Balance Threshold, cell 
balancing at REST will stop even before the balancing operation is completed.

3.1.1 Cell Balancing DF Bits

The [CB_REST] bit is added to the BQ78350-R3 in the following data flash location. Upon device POR, this bit is 
used to enable or disable the cell balance at rest/relax feature by default.

Class Subclass Name Format Size in Bytes Min Max Default Unit

Settings Configuration Balancing 
Configuration Hex 1 0x00 0xFF 0x01 Hex

7 6 5 4 3 2 1 0

RSVD RSVD RSVD RSVD RSVD RSVD CB_REST CB

RSVD (Bits 7–2): Reserved. Do not use.

CB_REST (Bit 1): Cell balancing operation at rest (without charge current detection) default configuration when cell balancing is enabled.
1 = Enabled
0 = Disabled (default)

CB (Bit 0): Cell balancing
1 = Enabled (default)
0 = Disabled in all cases

3.1.2 0xB1 CB_REST_Enable()

This read/write command enables or disables the cell balancing operation in REST mode without modifying the 
value of [CB_REST] DF bit.

When cell balancing is enabled by [CB] = 1, writing 0x1 to this command enables the cell balancing operation in 
REST mode, while writing 0x0 to this command disables the operation.

This command can also be used to read back the status of the cell balancing operation in REST mode. The 
command returns 0x1 to indicate the operation is enabled, and 0x0 to indicate the operation is disabled.

This command is not functional when cell balancing is disabled.

SBS 
Cmd Name

Access
Protocol Type Min Max Default Unit

SE US FA

0xB1 CB_REST_Enable() R/W R/W R/W Word Hex 0x0000 0x0001 0x0000 ̶
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (February 2022) to Revision A (November 2022) Page
• Added Cell Balancing at Rest feature description.............................................................................................. 2
• Updated discription of the [CB_REST] DF bit.....................................................................................................3
• Added the 0xB1 CB_REST_Enable() R/W command to enable or disable the CB_REST feature ................... 3
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