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Introduction

The bq20z655 is an SMBus Gas Gauge enabled with Impedance Track™ Technology that has the ability
to drive an LCD display of RSOC, as well as a traditional LED display. The bq20z655-R1 provides three
enhancements to improve system level interactions.

1. Improved FET Turn-On Time Upon Exit of Shutdown

2. RemainingCapacity( ) and FullChargeCapacity( ) Update Change

3. SBS 1.1 Master Mode Bus Start Collision Update

For information on the features of the bq20z655 device, refer to the bq20z655 Technical Reference
Manual (SLUU493). This change document provides all of the details on the bq20z655-R1 enhancements
to the bq20z655 device. For further information on the bq20z655-R1 device, refer to the bq20z655-R1
Data Sheet (SLUSAN9).

1 Improved FET Turn-On Time Upon Exit of Shutdown

An option was added to shorten the time it takes for the charge and discharge FETs to turn on coming out
of shutdown or reset. If the [FAST_FET] bit in Operation cfg C is set to 1, the FETs turn on in less than
1.5 s after power-on reset. If copper deposition (SUV) is configured for use at power-on reset, then FETs
are off for SUV time. To use Fast FET turn-on time, SUV should be configured to be used in Normal
Mode, not at start up. If the Fast FET turn-on time option is used, initial capacity estimation may be off by
10–30% due to initialization of IT data with current. However, this would be corrected upon a Qmax
update.

Two data flash parameters, Transient Factor Charge and Transient Factor Discharge, are added to
allow the adjustment of resistance due to transient voltage readings with Fast FET turn on.

Transient Factor Discharge and Transient Factor Charge
Value from 0 to 255 (default 180) has meaning as a factor from 0 to 1 to adjust resistance
So: R_adj = R * TransFactorDisch / 256.

Class Subclass Name Units Type Default

Transient FactorGas Gauging IT Cfg(93) — Hex 180Charge

Transient FactorGas Gauging IT Cfg(94) — Hex 180Discharge

2 RemainingCapacity( ) and FullChargeCapacity( ) Update Change

Upon wake from sleep the values of FullChargeCapacity( ) and Remaining Capacity are updated on a
5-hour interval based on the measured temperature at that time.

3 SBS 1.1 Master Mode Bus Start Collision Update

When any SMBus compatible device is used in a multi-master system, master mode collisions are
inevitable. To account for this, the SMBus standard includes a bus arbitration definition. However, to
support improved robust communication conditions when the bq20z655-R1 is enabled to broadcast, it has
been enabled with additional SMBus control. The bq20z655-R1 ensures a delay between receipt of a
transaction and mastering the bus. A collision could still occur but only if both masters attempt to begin a
transaction at exactly the same time.
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SBS 1.1 Master Mode Bus Start Collision Update www.ti.com

The bq20z655-R1 introduces a delay between the selected host command and the gas gauge master
transaction. An internal timer is started at the end of the selected SMBus host transaction (SMB Sync
Command), generating an interrupt when the timer reaches the end of the delay time. This interrupt sets
up the SMBus hardware to generate the master transaction. The start occurs only if there is a master
transaction request pending, which means the device must be configured for broadcast and SMBus
synchronization, and there must be an alarm condition or charger update pending.

SMB Sync Delay sets the duration of the delay. Units are 488 µs, which is the low-frequency oscillator
input divided by 16. There is an additional delay of about 700 µs for the execution of the end of SMBus
handling and timer setup. This means the units are 488 + 700 µs. Such precision is unlikely to be
necessary, since there should be a reliable "dead time" after a given command.

Setting the delay time to zero disables SMBus synchronization and returns the gauge to the previous
completely asynchronous operation.

SMB Sync Command sets the host command which will trigger the delay to the subsequent SMBus
master transaction. Setting the command to 0xff will enable triggering after any command.

Selecting a useful command will require monitoring the host communication to determine its repeatable
patterns. A command will need to be determined which is used somewhat frequently in all operational
modes and is followed by a predictable "dead time." If communication is particularly sparse, it is advisable
to use the "any command" setting of 0xff.

3.1 Features Removed to Support This Change

Where present, the SMBus command and associated data flash of Manufacturer Block Command 4 was
removed to recover data flash space necessary for the new configuration constants.

Class Subclass Name Units Type Default

0123456789ABCDESystem Data Manufacturer Info Manuf Block 4 — String F012

3.2 Additional Data Flash Configuration Constants

Class Subclass Name Units Type Default

SBM SyncConfiguration AFE Hex Uchar 0xffCommand

Configuration AFE SBM Sync Delay 488 µs Uchar 50
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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

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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