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High Efficiency Dual-Chemistry
Charger Using The bq2000

Features

0 Circuit board measures only 1.5 x 1.0 in (37.5 x 25
mm)

Supports 1 Li-Ion or 3 NiCd/NiMH cells
1A charging current
6-16V input DC voltage

Pre-charge qualification by checking battery
voltage and temperature
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Pre-charge conditioning for reviving deeply
discharged batteries

Charge status display

High-frequency buck regulator

Thermistor interface

Input for synchronizing to an external oscillator
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Schematic, bill-of-materials and board layout
available from Benchmarq for immediate
implementation
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Typical Applications

0 Low cost chemistry-independent fast chargers
for cellular and handheld electronic equipment

0 Cigarette lighter adapter chargers
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bg2000 Designed to Go

Battery chemistries supported: Lithium-Ion, NiCd, and NiMH

General Description

In this example the bq2000 is used to design a simple and cost-effective
chemistry-independent charger. This implementation is suitable for any
application requiring a high efficiency charge management in a small
footprint.

This design takes advantage of various built-in features of the bq2000 to
safely manage charging of both lithium and nickel based chemistries.

Circuit topology: Switching buck regulator with high-side current
sensing

Charge algorithm: NiCd/NiMH: Constant current followed by top-off and
trickle charge. Li-Ton: Constant current followed by constant voltage

bg2000 Schematic

Maximum number of cells: Configured for one Li-Ion, or three NiCd/NiMH

Maximum charging current: 1A

Input requirements: 6-16V

Pre-charge qualification: Battery voltage and temperature

Charge termination: NiCd/NiMH: Peak voltage detection. Li-lon: Minimum
current. There also is a safety charge timer for both chemistries.

Chemistry select: For Li-Ion, the CSEL is left floating.
For NiCd/NiMH, the CSEL is tied to BAT-.

Please refer to bq2000 Data Sheet for full specifications
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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