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High Efficiency Battery Powered High Brightness LED
Driver Using the TPS63000

Driving a HB LED from a battery power source has several design challenges. This design using the
TPS63000 is ideal for creating the optimal LED driver that requires constant current to the LED even when
the battery voltage drops below the LEDs VA.

The TPS6300x series is a family of synchronous Buck-Boost DC/DC Converters that are ideally suited for
applications powered from 1-cell Li-lon/Li-Polymer battery or 2-/3-cell Alkaline/NiCd or NiMH batteries. The
TPS6300x is based on a fixed frequency, pulse-width-modulation (PWM) controller using synchronous
rectification to obtain maximum efficiency, up to 96%.

With its wide input voltage range starting at 1.8V up to 5.5V, TPS6300x series can support future battery
technologies with ultralow battery discharge cycles. Featuring automatic transition between buck and
boost mode, the device can provide up to 1200mA output current in buck mode at 3.3V or up to 800mA
output current in boost mode at 3.3V.

TPS6300x offers an overall unique combination of features, starting at the highest output current with
smallest inductor, and therefore, offers the smallest solution size. Wide Input range (starting as low as
1.8V) and its unique efficiency curve over the wide battery voltage range make the TPS63000 to the
leader in the Buck-Boost DC/DC converter market.
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Figure 1. Flashlight Schematic
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Table 1. PMP2186 Bill of Materials

Count RefDes Value Description Size Part Number MFR
BAT1, s
2 BAT2 Battery Lithium AA Cell 1.5 Volt Any
1 BH1 2223 Battery Holder, Double AA size 2.250 x 1.125inch | 2223 Keystone
3 016302, 10pF Capacitor, Ceramic, 6.3V, X5R, 20% 0603 GRM188R60J106ME47D | Murata
1 C4 1000pF Capacitor, Ceramic, 50V 0603 C0603C102J5GACTU Kernet
1 D1 LED White, 700mA Any
1 D2 LM4040D25I1DBZR Diode, Shunt Voltage Reference SOT-23 LM4040D25I1DBZR TI
2 W1, Iw2 RED Polarizing washer 59 Keystone
1 L1 2.2uH Inductor, SMT, 8A, 20milliohm 0.255 x 0.27 inch IHLP2525CZER2R2MO01 | Vishay
1 R1 10K Resistor, Chip, 1/16W, 1% 0603 ERJ-3EKF1002V Panasonic
1 R2 M Resistor, Chip, 1/16W, 1% 0603 ERJ-3EKF2003V Panasonic
2 R3,R4 (0.3 Resistor, Chip, 1/10W, 1% 0805 RL1220S-R30-F Susumu
1 R5 196K Resistor, Chip, 1/16W, 1% 0603 ERJ-3EKF1004V Panasonic
1 R6 1.5K Resistor, Chip, 1/16W, 1% 0603 ERJ-3EKF1004V Panasonic
2 S1,S2 | 1101M2S3CQE2 Switch, Actuator SPDT 0.5 x 0.26 inch 1101M2S3CQE2 C&K
IC, High Efficiency Single Inductor
1 U1l TPS63000DRC Buck-Boost Converter QFN10 TPS63000DRC Tl
PCB, 4.5In x1.5In x 0.062 In PMP2186REVC Any
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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.

Tl 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
Tl 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 Tl components. To minimize the risks associated with customer
products and applications, customers should provide adequate design and operating safeguards.

Tl 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 Tl intellectual property right relating to any combination, machine,
or process in which Tl 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 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.

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 TI product or service
and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

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
DSP dsp.ti.com Broadband www.ti.com/broadband
Interface interface.ti.com Digital Control www.ti.com/digitalcontrol
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless
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