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Agenda

• What is part of TI’s gauge toolchain

• The gauge EVM

• The EV2400 I2C/HDQ/SMBus adapter

• BQStudio features

– Review different BQStudio pages

• How to setup and modify BQStudio features

• Gauge parameter calculator (GPC) tools

– GPCCHEM

– GPCCEDV

– GPCRA0 and GPCRB
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What is part of TI’s gauge toolchain

There are 3 main components to setup TI battery gauges

• EVM or custom gauge PCB

• EV2400 to debug, log, and program the gauge

• BQStudio software to interface with the EV2400

Online tools to help optimize the gauge performance

• GPCCHEM

• GPCRB

• GPCRA0

• GPCCEDV
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Why is TI’s gauge toolchain important?

• Minimizes the time/effort needed to take a BMS from development to 

production.

• Allows a highly configurable gauge to be designed into a custom solution in an 

efficient and easy to use process.
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The gauge EVM

The evaluation module (EVM) is designed for 

bench testing a specific gauge’s feature set

• Contains common components for using the part 

and for evaluation of the features

• Provides reference schematic and layout for new 

designs
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BQ40Z50EVM

BQ34Z100EVM



The EV2400 adapter

• The EV2400 is the hardware piece to interface between the 

computer with BQStudio and the gauge EVM

• Features include:

– Adjustable communication rate (100 KHz or 400 KHz)

– I2C, SMBus, and HDQ support

– Firmware updates for new features and upgrades

• Multiple EV2400s can be connected to the same computer with 

multiple instances of BQStudio for running tests in parallel
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BQStudio features

The main functions for BQStudio

include:

• Data logging for debug and 

online tools

• Golden file creation and 

programming

• Calibration for current, voltage, 

and temperature
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BQStudio main register page 

(BQ40Z50-R4)



Getting from development to production Using BQStudio
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BQStudio chemistry page

Selecting the proper chemistry ID:

• Select the chemistry with the 

same model number

• Program the chem ID 

recommended by GPCCHEM

Update the chemistry database 

and program GPCRB files
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Data memory plugin

10

• Allows device to be easily 

configured without needing 

to write complex commands 

to the gauge

• View/write individual bits 

within registers



BQStudio calibration page (optional)

• Simplified calibration for gauge 

ADCs

• Calibrate the voltage, current 

and temperature

• Average multiple calibration 

results for golden file creation
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BQ27Z561 calibration page



BQStudio programming and file export

• Golden image creation and 

programming

• Flash Stream or SREC format

• Application note SLUA801 for 

guide on programming Flash 

Stream

Note: some gauges only have 

programming tab
12

Example with BQ27Z561-R2



How to setup and modify BQStudio
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Preferences page allows many modifications 

to the GUI 

• Data logging speed

• Communication frequency

BQStudio preferences page



How to setup and modify BQStudio

• Logging period and separator can 

be changed

• To start logging click the “start 

log” button in register tab

• To auto export GG files while 

logging click auto export in data 

memory
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Choose what to log or scan



Gauge parameter calculator (GPC) - GPCCHEM

• Find the best fitting chemistry ID for your 

battery by submitting a relax-discharge-Relax 

(RDR) cycle

• Not needed if the exact model is available in 

the chemistry ID database

• Helps identify the best fitting ROM gauge 

version
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Example GPCCHEM data



Gauge parameter calculator (GPC) - GPCCEDV

• Used to find the CEDV algorithm temperature 

and load optimized coefficients for end 

discharge voltage (EDV) points

• Data submitted should be the average

maximum and average typical current from the 

end application

• EDV1 and EDV2 should be within the 

FltMaxSOC% and FltMinSOC% ranges

– LearnSOC% should be same as battery low %
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Gauge parameter calculator (GPC) tools

GPCRA0

• Optimize the gauge with the Qmax, Ra table, and temperature coefficients

• Same process the gauge does during the learning cycle in an online tool format

• Can be used in place of a learning cycle if needed

GPCRB

• Cold temperature optimization for Impedance Track gauges

• Allows for more accurate gauging at temperatures below 0 °C

• High discharges in low temperature most common issue
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Summary 

What is the TI gauge toolchain?

• EVM

• EV2400

• BQStudio

• Online tools

What is it purpose

• Provides a streamlined process to help designs go from development to 

production as efficiently as possible
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Questions?
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Resources

• BQStudio download page

• BQ40Z50EVM example

• EV2400 home page

• GPCCHEM

• GPCCEDV

• GPCRA0

• GPCRB
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https://www.ti.com/tool/BQSTUDIO
https://www.ti.com/tool/BQ40Z50EVM-561
https://www.ti.com/tool/EV2400
https://www.ti.com/tool/GPCCHEM
https://www.ti.com/tool/GPCCEDV
https://www.ti.com/tool/GPCRA0
https://www.ti.com/tool/GPCRB


BQStudio programming and file export

• Programming page allows 

SREC or Flash Stream to be 

uploaded to the gauge

• Ensure power is good and no 

interruptions during 

programming

• Use dropdown to select file 

format
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BQ27Z561 programming page
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