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SBS 1.1-COMPLIANT GAS GAUGE and PROTECTION ENABLED WITH IMPEDANCE
TRACK™ AND HEATER CONTROL TRM ADDENDUM

Check for Samples: bq34z651

1CHANGE FEATURES • A bq20z60-R1–based option is not available.

• Added temperature-based, heater-enable
APPLICATIONScontrol
• Li-Ion batteries used in cold environments• Reference is bq20z60-R1/bq20z65-R1

Technical Reference Manual (SLUU386)

DESCRIPTION
The bq34z651 is a new firmware solution for the mass market. The bq34z651 provides the full feature set
enabled in the bq20z65-R1 device, with the addition of being able to control an external battery heater when the
battery's temperature is extremely cold.

PINOUT
The bq34z651 will use the GPOD pin for the heater control so the pin out remains the same as the bq20z65-R1.

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright © 2011, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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http://focus.ti.com/docs/prod/folders/print/bq34z651.html#samples
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HEATER CONTROL

Hardware Connection

The bq34z651 uses the GPOD pin (Pin 5) to control the external heater. The polarity of the GPOD pin is set by
DF:OperationCfgA[HPOL].

OperationCfgC[HPOL] GPOD

0 Active Low

1 Active High

Heater Activation

The bq34z651 can control the GPOD output based on the detection of the charger, temperature( ), and
DF:OperationCfg[HEATALL].

The GPOD pin will activate under the following conditions:
When the charge cycle begins (Charger Detection changes to Charger Detected) AND Temperature( ) ≤
DF:Heater Temp.
OR
When the charge cycle has already started (Charger Detection occurred prior to the last Heater ON check)
AND If Temperature( ) ≤ DF:Heater Temp – DF: Heater Hys.

The GPOD pin will deactivate under the following conditions:
If Temperature > DF:Heater Temp.

If OperationCfg[HEATALL] = 0, then GPOD can only activate when a charger is detected.

Charger Detection

The bq34z651 detects that a charger is present when the voltage on PACK > DF:Charger Present.

SMBus Broadcasts and FET Control

When the heater is enabled [GPOD = Active], the CHG FET is turned OFF and the following data is available via
the SMBus. For smart charger broadcasts to occur Operation Cfg B [BCAST] needs to be set.

SMBus Broadcast Data Flash Value

ChargingCurrent( ) Heater Current

ChargingVoltage( ) Heater Voltage

2 Submit Documentation Feedback Copyright © 2011, Texas Instruments Incorporated
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When the heater is disabled [GPOD = Inactive], then the FET operation and SMBus data follow the standard
bq20z65-R1 charge control operation.

Data Flash Configuration

Table 1. Operation Cfg A (Offset 0) Additions

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

High Byte LEDR LEDRCA CHGLED DMODE LED1 LED0 CC1 CC0

Low Byte HEATALL HPOL SLEEP TEMP1 TEMP0 SLED ZVCHG1 ZVCHG0

HEATALL (Bit 7): HEATALL enables activation of the GPOD output under ALL conditions.

0 = GPOD is only activated when the charger is
detected and the temperature conditions permit it
(default).

1 = GPOD is only activated when the temperature
conditions permit it.

HPOL (Bit 6): HPOL determines the active polarity of the GPOD pin.

0 = GPOD is active Low (default).

1 = GPOD is active high.

For testing, FETControl( ) [OD] can still be used to test the heater enable function.

The following data flash configurations are in the Charge Control Class.

Table 2. Heater Temp

Subclass Subclass Offset Name Format Size in Min Value Max Value Default Unit
ID Name Bytes Value

TBD Heater 0 Heater Signed 2 –126 127 0 1°C
Control Temp Integer

Table 3. Heater ON Temp

Subclass Subclass Offset Name Format Size in Min Value Max Value Default Unit
ID Name Bytes Value

TBD Heater 2 Heater Hys Integer 1 0 255 20 0.1°C
Control

Table 4. Heater Voltage

Subclass Subclass Offset Name Format Size in Min Value Max Value Default Unit
ID Name Bytes Value

TBD Heater 4 Heater Integer 2 0 65535 0 mV
Control Voltage

Table 5. Heater Current

Subclass Subclass Offset Name Format Size in Min Value Max Value Default Unit
ID Name Bytes Value

TBD Heater 6 Heater Integer 2 0 65535 0 mA
Control Current

Heater Disable

The bq34z651 disables the use of the GPOD pin for heater control if both Heater Temp and Heater Hys are set
to 0.
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GPOD CHANGE

In the bq20z65-R1, the GPOD pin can be used for a pre-charge option. The bq34z651 cannot use this function
and will perform a No Action when ZVCHG1,0 = 10.

ZVCHG1 ZVCHG0 FET USED

0 0 ZVCHG FET

0 1 CHG FET

1 0 No Action

1 1 No Action

MANUFACTURING INFO CHANGE

In the bq34z651, the Manufacturing Info 4 block (20 bytes) is not available. Manufacturing Info 0, 1, 2, and 3
remain.

MASTER MODE START/STOP ISSUE

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 bq34z651 is enabled to broadcast, it has been enabled with additional
SMBus control. The bq34z651 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.

The bq34z651 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 triggers the delay to the subsequent SMBus master
transaction.

Setting the command to 0xff enables triggering after any command.

Selecting a useful command requires 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 might be advisable to use the
"any command" setting of 0xff.
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SCHEMATIC

Figure 1. Reference Schematic
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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 Connctivity 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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