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ABSTRACT

This document describes the design changes from the bq27541 (firmware version 1.12) to bq27541-v200
(firmware version 2.00). For ordering information and data sheet, see the Texas Instruments Web site at
http://www.power.ti.com.

Change Details

This firmware release fixes the known bugs in the bq27541 with firmware v1.12 and upgrades it to
bq27541-v200 with firmware v2.00. It also added new features and Impedance Track™ enhancements to
improve performance. The latest ordering information and data sheet are available on the TI web site. The
latest version of the evaluation software is required to be able to use the new commands and read/write to
all the new data flash configuration locations.

ID bq27541-v200 bq27541 Comment

1 New life-time data logging feature. See the data sheet for new data flash No life-time data logging feature New feature
added.

2 Configurable ADC Ground Select between Vss and SRP. This feature ADC reference is hardwired to SRP. New feature
addresses board level layout issues and provides configurability. Default is set
to Vss

3 New 8-byte serial number in data flash. See the data sheet Section 5 for No serial number feature New feature
details

4 Voltage at charge termination now saved and is used in DOD at EOC Voltage at charge termination is not saved New feature
calculation.

5 Add OCVTaken flag. Flag is cleared at entry to relax and set at first OCV in No OCVTaken flag to indicate OCV measurements New feature.
relax.

6 Add new data commands:

a) Internal_Temp() These commands are unavailable. New features

b) StateOfHealth()

c) PassedCharge()

d) DOD0()

e) PackConfig()

See data sheet for command details.

7 Add new data flash parameter DF Config Version and Control() subcommand No DF_VERSION subcommand and DF Config New feature
DF_VERSION to report value. This feature enables customer to track data Version data flash.
flash versions.

8 SE Pin state is based on HIBERNATE mode. New Pack Configuration register SE Pin function cannot be disabled New feature.
bit SE_EN is added to enable function. See data sheet for system shutdown
enable operations.

9 Temperature Compensation to improve reference voltage drift with No temperature compensation for voltage drift. Measurement
temperature to improve voltage measurement accuracy enhancement

10 New data flash parameters for Ra computation: No Ra filtering function. Ra value can change Impedance
abruptly. Track™

a) Ra Filter, enhancement
b) Ra Max Delta

c) Max Res Factor

d) Min Res Factor

New Pack Configuration Register bit ResFactorStep (bit 6) to enable or disable
of Ra steps up/down to max/min Res Factor before disabling Ra updates.

This feature eliminates unexpected fluctuation in the updated Ra values to
avoid data corruption due to extreme data

Impedance Track is a trademark of Texas Instruments.
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Change Details www.ti.com

ID bq27541-v200 bq27541 Comment

11 New data flash filtering parameters to limit Avg I/P Last Run to No Sim Rate configuration to limit Avg I/P Impedance
DesignCapacity/Max Sim Rate and DesignCapacity/Min Sim Rate : simulation. Track™

enhancement
a) Max Sim Rate

b) Min Sim Rate

12 New data flash filtering parameter DeltaV Max Delta to limit change of DeltaV. Delta V value change is not limited. Impedance
Track™
enhancement

13 New data flash filtering parameter Qmax Max Delta % to limit change of Qmax Qmax change is not limited. Impedance
during update as a percentage to Design Capacity. Track™

enhancement

14 Allow extrapolation of Ra of next grid on exit of discharge if the terminated No extrapolation of Ra allowed unless grid point is Impedance
voltage is reached. reached Track™

enhancement

15 Qstart/RM/FCC are updated under the following additional conditions: Qstart/RM/FCC is not updated during these Impedance
conditions. Track™

a) Start of charge enhancement
b) Temperature change > DODatEOC Delta T

c) Charge termination

d) At rest during each 1-hr DOD0 update interval

16 When overdischarged below termination voltage, internal True Remaining When overdischarged, RM starts to count up Impedance
Capacity continues to count negative and RM remains 0. RM remains 0 until immediately when charging begins. This causes Track™
internal True Remaining Capacity is charged to positive value. overestimation of capacity. enhancement

When overcharged above FCC, internal True Remaining Capacity continues to When overcharged, RM starts to count down
count and RM remains equal to FCC. RM starts to count down when internal immediately when discharge begins. This causes
True Remaining Capacity becomes less than FCC. This feature improves underestimation of capacity.
remaining capacity calculation.

17 Use two exponent Rb tables for enhanced cold temperature modeling to Single Rb exponent is used for full temperature Impedance
improve cold temperature accuracy range. Track™

enhancement

18 Improve IR Compensation to simulate OCV under load up to C/5 C/20 is the maximum OCV under load allowed for Impedance
IR compensation Track™

enhancement

19 New data flash parameters T rise and T Time Constant for thermal Modeling. No thermal modeling Impedance
Thermal modeling is used to model for self-heating. Track™

enhancement

20 New Transient modeling to model loading change. No transient modeling Impedance
Track™
enhancement

21 Fix HW_VER Command to show correct hardware "B4" HW_VER command shows "00" Bug fix

22 CHG_INH and XCHG bits are set based on temperature settings in data flash CHG_INH and XCHG bits are set based on Bug fix
only. temperature settings in data flash and FC flag is

set

23 PREV_MAC command limits command to < 0x0020 PREV_MAC command limits command to < Bug fix
0x000b

24 Do not update Qmax if RUP_DIS bit set Qmax is updated regardless of RUP_DIS bit Bug fix

25 When loading requirement is not met during discharge grid point, previous When loading requirement is not met during Bug fix
resistance data is preserved for the skipped point. discharge grid point, resistance is interpolated for

the skipped point.

26 On an exit from discharge in which min DoD has been passed, only allow the Extrapolation is allowed on any cycle. Bug fix
extrapolation of R values for the grid points during a learning cycle.

27 Add a check to force SOC to 0 if RM and FCC are ≤ 0. SOC is 100 when RM & FCC are ≤ 0. Bug fix

28 Enable use of secure memory key for authentication by setting data flash key Secure memory key cannot be enabled. Bug fix
to all zeros.

29 AtRateTTE reports 65535 when AtRate is set to 0. AtRateTTE reports are incorrect when AtRate is Bug fix
set to 0.
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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 TI 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. Information of third parties may be subject to additional
restrictions.

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.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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 amplifier.ti.com Audio www.ti.com/audio

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

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

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

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps
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