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ABSTRACT
This application report describes the configuration changes in the data flash constants
in the Texas Instruments bq20z80 Gas Gauging Evaluation Software required for a
variety of battery-pack configurations.

The factors affecting the settings include the number of cells in series and the pack capacity. The pack
capacity is determined by the cell capacity and the number of cells are in parallel.

Configurations are described (for example) as 3s2p, which stands for 3 cells in series and 2 in parallel. All
changes must be done before enabling the Impedance Track™ feature in the bq20z80.

Section 1 describes the changes required when changing series-cell count, and Section 2 explains
settings for varying the pack capacity. Illustrations are provided showing the specific locations in the data
flash screens of the evaluation software.

The following changes from the default settings must be made to enable a 2-series or 3-series cell pack
before enabling the Impedance Track™ feature in the EVM. If a 4-series cell pack is connected, the EVM
can be used in the default setting.

In addition to the serial configuration, the design capacity of the cells must be considered. This information
is found on the cell-manufacturer data sheet and must be set in the data flash. This is described in
Section 2 of this application note.

Impedance Track is a trademark of Texas Instruments.
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Changes to Default 4-Series Cell Configuration

Table 1. First Level Safety

Setting (1) 2-Cell 3-Cell 4-Cell (Default)

POV Threshold 8700 13000 17500

POV Recovery 8400 12600 16000

PUV Threshold 5400 8100 11000

PUV Recovery 5700 8500 12000
(1) This section does not apply to bq20z70.

This and other illustrations contain some parameters that are absent in the bq20z70.
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Changes to Default 4-Series Cell Configuration

Table 2. Second Level Safety

Setting 2-Cell 3-Cell 4-Cell (Default)

SOV Threshold 9000 13500 18000
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Changes to Default 4-Series Cell Configuration

Table 3. Charge Control

Setting 2-Cell 3-Cell 4-Cell (Default)

Charging voltage 8400 12600 16800

Depleted voltage 5000 8000 11000

Deepleted recovery 5500 8500 11500

Table 4. SBS Configuration

Setting 2-Cell 3-Cell 4-Cell (Default)

Design voltage 7200 10800 14400

Also see the description of the Design Energy setting in Section 2.

Table 5. Typical Configuration Settings for bq20z80 and bq20z90

Setting 2-Cell 3-Cell 4-Cell (Default)

Operation CfgA 2d29 2e29 2f29

CC1 0 1 1

CC0 1 0 1
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Changes to Default 4-Series Cell Configuration

Number of serial cells is defined in CC1 and CC0 bits in Operation CfgA, bit mask 0x0300.

Table 6. Typical Configuration Settings for bq20z70

Setting 2-Cell 3-Cell 4-Cell (Default)

Operation CfgA 0129 0229 0329

Table 7. Power

Setting 2-Cell 3-Cell 4-Cell (Default)

Flash Update OK Voltage 6000 7500 7500

Charger Present Threshold 3000 3000 3000

Shut Down Voltage 5000 7000 7000
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Changes to Default 4-Series Cell Configuration

Table 8. Gas Gauging

Setting 2-Cell 3-Cell 4-Cell (Default)

Term Voltage 6000 9000 12000
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2 Changes to Capacity Settings

2.1 Gas Gauging

Changes to Capacity Settings

The pack capacity depends on the individual cell capacity and on the number of parallel cells. The
cell-capacity value found in the cell-manufacturer data sheet is used only as an initial estimate for the
gas-gauging algorithm, and is updated during operation.

The Qmax of all serial cells (Qmax Cell 0 to 3) is set initially to equal values. The same value is assigned
to Qmax Pack. The value to be assigned is calculated as

Qmax = Data sheet Cell Capacity × Number_parallel_cells.

Example: The default assumes 2200-mAh cells Following are the required changes to the 4s2p default
values if 2400-mAh cells are actually used..

Table 9. Gas Gauging

Setting 1p with 2400 mAh 2p with 2200 mAH 3p with 2400 mAH
(Default)

Qmax Cell 0 2400 4400 7200

Qmax Cell 1 2400 4400 7200

Qmax Cell 2 2400 4400 7200

Qmax Cell 3 2400 4400 7200

Qmax Pack 2400 4400 7200
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2.2 SBS Configuration

Changes to Capacity Settings

Design Capacity is set to the same number as Qmax or lower. Design energy (centi-Watt) is calculated as
Design Energy = Design Capacity × Number_Serial_Cells × 3.6 V ÷ 10

Example: The default assumes 2200-mAh cells. Following are the required changes to the 4s2p default if
2400-mAh cells are actually used.

Table 10. Gas Gauging

Setting 1p with 2400 mAh 2p with 2200 mAH 3p with 2400 mAH
(Default)

Design Capacity 2400 4400 7200

Design Energy 3456 6336 10368

Design Capacity is used to calculate the amount of discharge that is sufficient for a Qmax update.
Therefore, it should be set to less than or equal to Qmax. Design Energy is not used in the gas-gauging
algorithm, except for reporting absolute state of charge (ASOC) and state of health; so, it does not
influence gas-gauging accuracy. Actual capacity depends on the rate of discharge. If a more-accurate
setting of design capacity and energy is desired, it should be measured at a discharge rate typical for the
target application. The learned FCC value from gas-gauging of a new battery pack at a typical rate can be
used as a good estimate of design capacity.
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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.

TI 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 TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI 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 TI intellectual property right relating to any combination, machine, or process
in which TI 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 TI under the patents or other intellectual property of TI.

Reproduction of information in TI 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. TI is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters  stated by TI 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. TI is not responsible or liable for any such statements.

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

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security

Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony

Video & Imaging www.ti.com/video

Wireless www.ti.com/wireless
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