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ABSTRACT
Li-ion battery applications, requiring five or more series cells, can make use of standard
4-series-cell secondary voltage protectors, such as the bg2941x series. The devices
can be stacked as necessary and outputs of individual devices can be combined with
optocouplers to produce a single alarm signal if any cell exceeds the threshold. In
addition, for undervoltage protection, TLV3011 nanopower comparators may be easily
stacked to provide a single alarm signal.

Overvoltage Protection

As illustrates, multiple bq2941x devices can be used to protect an unlimited number of series
cells from overvoltage. The ground of each integrated circuit (IC) is referenced to the bottom of a group of
four Li-ion cells. The outputs feed a sensitive optocoupler, which is configured as an isolated OR gate,
providing a single alarm output with reference to computer ground.
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Figure 1. Stacking Multiple bg2941x Secondary Voltage Protectors

TTTTT TTTT

SLUA434—August 2007 Stacking Multiple bq2941x Li-lon Secondary Voltage Protectors 1
Eubmit Documentafion FeedbacH



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUA434

Undervoltage Protection
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The bg2941x family includes the following devices with low-power consumption (<2 pA) and fixed
high-accuracy, overvoltage protection threshold. The Tl data sheet is Voltage Protection for 2-, 3-, or
4-Cell Li-lon Batteries (Second-Level Protection), ELUS669.

PART NUMBER FAULT TRIGGER VOLTAGE
bg29419 4.30
bg29410 4.35
bg29411 4.40
bg29412 4.45
bq29413 4.50
bg29414 455
bg29415 4.60

Undervoltage Protection

For simple undervoltage protection, the Tl TLV3011 nanopower comparator is a convenient building block.
Because of its open-drain outputs, it is easy to stack multiple units. As shown in [Figure 3, the outputs can
be protected from potentially damaging high voltage with the use of inexpensive optocouplers.

The TLV3011 is a nanopower comparator with built-in voltage reference. One device can monitor one cell
for undervoltage, consuming only 5 yA of quiescent current. The TLV3011 compares its internal 1.242-V

reference to a divided version of the cell voltage (Eiqure 7). Trip voltage is calculated as 1.242 (R1 + R2) /
R2. For the values shown, the output drives its open drain to its ground when the cell voltage drops below
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Figure 2. Stacking Multiple TLV3011 Nanopower Comparators for Undervoltage Protection
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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.

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 Tl patent right, copyright, mask
work right, or other Tl 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 Tl 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 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 TI for that product or service
voids all express and any implied warranties for the associated T| 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:
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Interface Digital Control [yww ii.com/digitalcontro]
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