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Outline 

• EVM setup 

• How to use bqStudio  

• Change chemistry 

• Calibration 

• Learning cycle 
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Required Materials  

• bq27542-G1 EVM 

• bqStudio Evaluation software 

• EV2400 HPA500 – Communication box 

• Inputs: either a single cell Li-ion battery or a power supply. 

• Load able to charge/discharge the input, e.g. Keithley 2400 Sourcemeter 
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EVM Setup 
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• J1 – Connect cell to 

Cell+/Cell- 

• J2 – Connect your load. 

• J3 – I2C comm port. 

Connect your EV2400 

here. 

• J4 – HDQ comm port. 

• J5 & J6 – I2C external 

pull-up. Remove if using 

EV2400. 
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EVM Setup 
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For this exercise, a single 4.2V 640mAh cell is used. For the load, a Keithley 2400 

Sourcemeter is used. 

EV2400 

I2C 

640mAh 

Li-ion cell 

Keithley 

2400 

sourcemeter 
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bqStudio 
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bqStudio 
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• Project – Opens project perspective. Allows to create a new project. 

• Registers – Opens Registers perspective. 

• Data memory – Opens data flash perspective. Holds the data flash parameters for the fuel gauge. 

• Commands – Opens the Commands perspective.  

• Calibration – Opens the Calibration perspective. Used to calibrate voltage, temperature, board and CC 

offsets, and current offset. 

• Authentication – Opens the Authentication perspective. SHA-1 information and security key settings. 

• Chemistry – Opens the Chemistry perspective. Allows a chemID to be programmed to the gauge that 

includes the OCV and Impedance tables for a particular chemistry. 

• Advanced Comm – Allows manual I2C communication to the device. 

• Programming – Allows to upload firmware files to the gauge (srec, senc). 

• Golden Image – Allows to export the golden image files. 

• Learning Cycle – Performs the learning cycle if the required automation hardware is accessible.  
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bqStudio 
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Dashboard 

 

• EV2400 

Connection 

information 

 

 

• Device  

 

• Quick battery 

status 

 

• Current 

Commands 

 

• Pre-defined 

commands. These 

commands are 

detailed in the 

device’s TRM. 

 

• Send manual 

commands 

 

• Log of transactions. 

Commands results 

will be shown here. 
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bqStudio 
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Registers 

 

• Data 

Registers 

(voltage, 

current, SOC, 

SOH, etc.) 

 

 

• Single-bit 

registers 

(status, flags, 

etc.) 
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• CC Offset – Coulomb counter input offset. 

 

• Board Offset – Offset calibration for the current offset of the board. No current is expected to be 

flowing through the sense resistor. Remove the load/external voltage and short Pack- to Batt-. 

 

• Voltage Calibration – Remove the load applied between Pack+/Pack-. Apply a known voltage 

across Pack+ and Pack-. Measure it an enter it in the Applied Voltage field. 

 

• Temperature Calibration – Measure the temperature for PACK. Type the temperature value into 

the field. Select if the temperature sensor to calibrate is the internal or the external. 

 

• Pack Current Calibration - Connect a load to Pack– and Pack+ that draws approximately 1A, or 

connect a current source to Pack– and Pack-. Measure the current and type value into Enter 

Actual Current using (-) for current in discharge direction. 
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bqStudio – Coulomb Counter Calibration 
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• CC Offset – Coulomb counter input offset. 

 

#1 

#2 
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• Board Offset – Offset calibration for the current offset of the board. No current is expected to be 

flowing through the sense resistor. Remove the load/external voltage and short Pack- to Batt-. 

 

#1 

#2 
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• Voltage Calibration – Remove the load applied between Pack+/Pack-. Apply a known voltage 

across Pack+ and Pack-. Measure it an enter it in the Applied Voltage field. 

 

#1 

#2 
#3 
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bqStudio – Current Calibration 
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• Pack Current Calibration - Connect a load to Pack– and Pack+ that draws approximately 1A, or 

connect a current source to Pack– and Pack-. Measure the current and type value into Enter 

Actual Current using (-) for current in discharge direction. 

 

#2 
#3 

#1 

#2 

#3 
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bqStudio – Chemistry Selection 

• For unknown chemistries, perform a rel-dis-rel cycle to obtain a chemID. 

– Charge cell to the manufacturer specified voltage until taper current reaches C/100. 

– Wait 2 hours. 

– Discharge at C/10 rate to manufacturer specified termination voltage (use 3V if 

unknown). 

– Wait 5 hours. 

– Use chemselect_cont.mcd worksheet to find chemical ID (MathCad 11 or higher is 

needed). After opening worksheet in mathcad, change column assignments for t,V,I,T 

to match actual data-file column numbers. 

 

• Link to chemselect tool. 
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bqStudio – Chemistry Selection 

• Once a chemID has been selected, open the Chemistry perspective in bqStudio. 
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bqStudio – Chemistry Selection 

• Scroll down to find the 

corresponding ChemID, 

then select Update 

Chemistry from 

Database. 

 

• If the user already has 

the file for the 

chemistry being used, 

select Update 

Chemistry from 

External File. 
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bqStudio – Learning Cycle 

• Application note discussing how to achieve the successful learning cycle can 

be found here. 

• Process to set up the learning cycle: 

1. Discharge to empty. 

2. Relax for 5 hours. 

3. After relaxation is done, send IT_Enable command (0x0021) to the bq27542. 

4. Charge to full and relax for 2 hours. 

5. Discharge to empty at a C/10 rate then relax for 5 hours. 

• Update Status indicates the status of the gauge during the learning cycle: 
– 0X00 – IT is disabled. 

– 0X04 – IT is enabled but the gauge hasn’t updated QMAX or the RA tables. 

– 0x05 – IT is enabled and QMAX has been updated, but not the RA tables. 

– 0x06 – IT is enabled and both QMAX and RA table have been updated successfully. 
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