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TPS61059 powers white-light LED
as photoflash or movie light
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Manufacturers of smart phones, cell phones, and PDAs are
incorporating digital camera technology into their products
so they can be used as cameras as well as for their intended
use. Each of these devices uses a megapixel CCD camera
that generally performs poorly in low-light conditions such
as indoors, on cloudy days, or in the morning or evening.
To provide a photoflash function for these low-light condi-
tions, manufacturers are starting to turn to new high-power,
white-light LEDs. These LEDs output a wide light spectrum
and are compact and easy to control. They operate at
much lower voltages than Xenon gas-discharge tubes,
which require hundreds of volts to flash. Additionally,
white-light LEDs can be left on continuously to provide
lighting for digital movie photography.

One challenge in using white-light LEDs is powering
them with the wide input-voltage range that batteries
present. A white-light LED can have a forward voltage
ranging from 3.2 to 4.8 V. This falls in the middle of most
battery input-voltage ranges, which means the converter
needs to be able to step up or step down the input voltage
to maintain the forward voltage of the LED.

The Texas Instruments (TT) TPS61058 and TPS61059
are synchronous boost converters for driving high-current
LEDs for photoflash and movie-light applications. The
TPS61058 can provide up to 500 mA and the TPS61059
up to 800 mA of LED current from a 3.3-V source. The
TPS6105x family of boost converters has a special down
mode that allows it to step down the input voltage when
the input voltage is higher than the forward voltage of the
LED. Thus, the TPS61058/9 can both step up and step
down the input voltage, allowing these devices to drive a
wide range of LEDs from a wide range of input voltages.
Figure 1 shows the TPS61059 configured to provide 700 mA
of current for an LED photoflash or a constant 200 mA of
current for a movie light from an input battery voltage
between 2.7 and 5.5 V. Two digital inputs are used to
select the LED’s mode of operation—off, photoflash, or
movie light. The photoflash, movie-light, and soft-start
current supplied by the TPS6105x are programmed by an
external resistor network that allows the TPS6105x to
drive a variety of high-power white-light LEDs.

Figure 1. TPS61059 configured for 700-mA LED photoflash or 200-mA LED movie light
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light mode and up to 81% efficiency in high-current versus input voltage

photoflash mode (see Figure 2). During shutdown, the

device completely disconnects the LED from the input
source to prevent draining the battery and consumes a
low 100 nA of quiescent current.

Additional features are integrated-circuit protection for
soft start, thermal shutdown, and open or shorted LEDs,
and an integrated anti-ring power switch for low-EMI
operation in noise-sensitive applications. All of this is
packaged in a 10-pin QFN, which allows for a total solution
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1. “Synchronous Boost Converter with Down
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) 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 Tl'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 Tl'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 Tl 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 Tl 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 Tl 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 Tl for that product or service
voids all express and any implied warranties for the associated Tl
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

Amplifiers amplifier.ti.com'

Data Converters idataconverter.ti.com

DSP dsp.ti.com,

Interface interface.ti.com

Logic logic.ti.com

Power Management 'powet.ti.com
Microcontrollers microconiroller.ti.com!
Applications

Audio www.ti.com/audio!
Automotive www ti.com/automotive
Broadband www.ti.com/broadband
Digital control www ti.com/digitalconirol
Military www . ti.com/military:
Optical Networking  www.ti.com/opticalnetwork
Security www.ti.com/security
Telephony www.ti.com/teiepbony!
Video & Imaging www.ti.com/video!
Wireless www i.com/wireless
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Safe Harbor Statement: This publication may contain forward-
looking statements that involve a number of risks and
uncertainties. These “forward-looking statements” are intended
to qualify for the safe harbor from liability established by the
Private Securities Litigation Reform Act of 1995. These forward-
looking statements generally can be identified by phrases such
as Tl or its management “believes,” "“expects,” “anticipates,”
“foresees,” “forecasts,” “estimates” or other words or phrases
of similar import. Similarly, such statements herein that describe
the company's products, business strategy, outlook, objectives,
plans, intentions or goals also are forward-looking statements.
All such forward-looking statements are subject to certain risks
and uncertainties that could cause actual results to differ
materially from those in forward-looking statements. Please
refer to Tl's most recent Form 10-K for more information on the
risks and uncertainties that could materially affect future results
of operations. We disclaim any intention or obligation to update
any forward-looking statements as a result of developments
occurring after the date of this publication.

Trademarks: PowerPAD is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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