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INSTRUMENTS
Calibration of bg20zXX Using EV Software

Battery Management

This document applies to users that require a small quantity of battery packs for evaluation. For mass
production methods, see Battery Pack Production Flow With bq20zXX (ECUA39]).

The procedure for calibration is different for PCBs and PCBs with cells attached. Calibration before cells
are attached is recommended because this method is much faster. When cells are attached, long
relaxation periods between the steps are needed to avoid errors with gas-gauging.

1.1 Calibration of the board if cells are not attached

Before calibration:

Make all the necessary data flash settings to configure the pack. Send the “Reset” command
(Manufacturer Access 0041).

Do NOT send the “IT enable” command 0021 before the calibration, because it starts the gas-gauging
algorithm with an uncalibrated pack.

1. Connect 1N (lowest cell (-) ), 1P, 2P, 3P and 4P (highest cell (+) ) terminals with 470 Q, 1% resistors
to emulate the cells. Apply voltage in the 16 V range between 1N and 4P.
2. Momentarily short 4P and Pack+ pins to wake-up the gas-gauge from shut-down mode. Connect the

EV2300 to the board and start the EV Software.

3. Current Offset Calibration

e Enter the “Calibrate” screen.

* Check the “CC Offset calibration” (uncheck all other boxes).

e Push the “Calibrate part as indicated below” button.

+ Note that when SMB lines are disconnected, current offset is auto-calibrated to a more accurate
value.

4. Voltage Calibration

« Use a digital volt meter with better than 1-mV accuracy to measure voltage between the 1N and
4P pins. Do not rely on the accuracy of the applied voltage, accurate measurement of the
"actual_voltage" is critical.

< Enter the measured value into the “Enter actual voltage” text-box in the Voltage Calibration section
of the “Calibrate” screen.

« Enter the correct serial cell count (for example 3)

« Check the “Voltage calibration” check box (uncheck all other boxes)

e Check the “FET Control” -~ OFF radio-button.

e Push the “Calibrate part as indicated below” button.

* Note that due to digital filter settling time, full accuracy of reported voltage is reached 5 minutes
after calibration. Only after this time, comparisons between requested and reported voltage should
be done to evaluate calibration accuracy.

5. Pack Voltage calibration

* This step is optional and is usually not necessary. Make sure the "Voltage Calibration" has been
performed. The default pack voltage calibration accuracy is sufficient for the purposes of raw pack
voltage estimation.

< Push the “Pack Voltage Calibration” button. Make sure DF:Calibration/Data/AFE Pack Gain is not
zero after this calibration. If it is, it is recommended to short 4P to Pack+ before going through this
step.
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1.2

6.

Temperature Calibration

« Measure the temperature using an external temperature measurement means.
< Enter the measured value into the “Enter actual temperature” text box.

e Check the “Temperature calibration” check box (uncheck all other boxes).

e Push the “Calibrate part as indicated below” button.

Current Gain Calibration

« Connect a power supply in series with a digital ammeter with better than 1-mA accuracy between
the 1N and Pack- (e.g. across the sense resistor). Set the voltage so that current is 2 A.

Take the actual current reading from the ammeter.

Enter the actual current reading into “Enter actual current” text box.

Check the “Pack current calibration” check box (uncheck all other boxes).

Make sure that in the “FET Control” selection group, “OFF (bypassed)” is selected.

Push the “Calibrate part as indicated below” button.

Note that after calibration is finished, FETs turn OFF

CC Board Offset calibration

Ensure that no current is flowing and push "Software Board offset calibration" button. Note that the
sample time right above this button should be set to at least 2 seconds.

Calibration if cells are attached

Making calibrations after cells are attached is not recommended because it is more complex and requires
a longer time for providing sufficient cell relaxation after disturbance by current. However, if it cannot be
avoided, calibration on assembled pack is done as follows:

1.

Before calibration

« Make all the necessary data flash settings to configure the pack. Send the “Reset” command
(Manufacturer Access 0041).

Do NOT send the “IT enable” command 0021 before the calibration, because it starts the
gas-gauging algorithm with an uncalibrated pack.

Remove any external power.

Remove any external power connected to Pack+ and Pack-. There should be no charge or discharge
current flow to battery for at least 30 minutes prior to calibration because the cell voltage has a long
relaxation period after such events. For the same reason, the Current Gain calibration should be done
as the last calibration step.

Current Offset Calibration

* Enter the “Calibrate” screen.

e Check the “CC Offset calibration” button(uncheck all other boxes).

e Push the “Calibrate part as indicated below” button.

* Note that when the SMB lines are disconnected, the current offset is recalibrated.

Voltage Calibration

« If there is no physical access to the Cell+ and Cell- terminals, turn ON the FETs to make voltage
measurements. If physical access is available, skip this step. To enable charge and discharge
FETs, in the “Pro” screen, use the “Write SMB Word”, command 46, Word: 0006.

e Use a volt meter with better than 1-mV accuracy to measure voltage between Pack+ and Pack-

terminal (Cell+ and Cell- terminals if there is access).

Enter the measured value into “Enter actual voltage” text-box in the Voltage Calibration section.

Enter the correct serial cell count (for example 3).

Check the “Voltage calibration” check box (uncheck all other boxes).

Push the “Calibrate part as indicated below” button.

Note that due to digital filter settling time, full accuracy of reported voltage is reached 5 minutes

after calibration. Only after passing this time, comparisons between requested and reported

voltage should be done to evaluate the calibration accuracy.

Pack Voltage calibration

« This step is optional and is usually not necessary. Make sure the "Voltage Calibration" has been
performed. The default pack voltage calibration accuracy is sufficient for the purposes of raw pack
voltage estimation.

e Push the “Pack Voltage Calibration” button.

2

Calibration of bq20zXX Using EV Software SLUA409A—-December 2006 —Revised July 2009

Bubmit Documentafion Feedback



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUA409A

13 TEXAS
INSTRUMENTS

www.ti.com Calibration if cells are attached

6. Temperature Calibration

« Measure the temperature using an external temperature measurement means.
< Enter the measured value into “Enter actual temperature” text box.

e Check the “Temperature calibration” check box (uncheck all other boxes).

e Push the “Calibrate part as indicated below” button.

7. Current Gain Calibration

« Enter the “Pro” screen in the EV Software, enable charge and discharge FETs using the “Write
SMB Word", command 46, Word: 0006

e Use electronic load to apply discharge current of 2 A through the 1-mA accurate ammeter attached

in series between Pack+ and Pack-.

Take the actual current reading from the ammeter.

Enter the actual current reading into the “Enter actual current” text box.

Check the “Pack current calibration” check box (uncheck all other boxes).

Make sure that in the “FET Control” selection group, the “ON (External Load) is selected.

Push the “Calibrate part as indicated below” button.

Note that after calibration is finished, FETs turn OFF

8. CC Board Offset calibration

Ensure that no current is flowing and push "Software Board offset calibration" button. Note that the
sample time right above this button should be set to at least 2 seconds.

9. Calibration is complete

Wait 30 minutes to let cells relax after being disturbed by the current during “Current Gain Calibration”
and send the Manufacturer Access Command 0021 to enable the gas-gauging and turn-on the FETs
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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