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Introduction

Use of white-LED drivers has increased in
recent years due to the popularity of color
LCD screens on most portable electronic
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reduce costs and solution size and increase

efficiency across the battery-discharge range. Figure 1
compares the efficiency and battery voltage of the Texas
Instruments TPS7510x and a typical series LED boost
converter.

TPS7510x family

The TPS7510x low-dropout (LDO) matching LED current
source is a highly integrated white-LED driver optimized
for low-power keypad and navigation pad LED backlight-
ing applications. The device provides a constant, matched
current for up to four unmatched LEDs organized into two
banks of two LEDs, each in a common-cathode topology.
Inputting a PWM signal on each EN pin allows brightness to
be varied from off to full brightness. Each bank has inde-
pendent enable control, but all four channels are concur-
rently current-matched. The input supply range is ideally
suited to single-cell Li-ion battery supplies and provides up
to 25 mA of current per LED over the entire input range.
The typical 70-mV dropout voltage allows the circuit to
drive the white LEDs from a standard one-cell Li-ion
battery. No internal switching signals are used, eliminating
troublesome EMI. The TPS7510x is offered in an ultra-
small 9-ball, 0.4-mm ball-pitch wafer chip scale package
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Figure 2. TPS75105 LDO white-LED driver
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(WCSP) and a 3 x 3-mm QFN package. The package size
coupled with the high integration yields a very small solu-
tion footprint. Figure 2 shows the typical operating circuit
for the TPS7510x.
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The output of each LED is regulated independently, and
all of the outputs are typically within 2% of each other. The
ISET input allows the user to program any LED current up
to 25 mA. If ISET is unconnected, the TPS7510x uses the
factory default current setting. The default current settings
available in the general catalog are 3 mA (TPS75103) and
5mA (TPS75105). Default settings are available between
1 and 10 mA in 1-mA increments but may require mini-
mum order quantities.

The TPS7510x does not require input or output capaci-
tors for stability. If the default current setting is used, no
external parts other than the LEDs are required. This
results in a solution size of less than 1.5 mm?2. A photo-
graph of the EVM layout, including pads for the optional
set resistor and input capacitor, is shown in Figure 3. The
solution size for this layout with the extra components is
still only 25 mm2.
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Conclusion

Historically, charge pumps or inductor boost converters
have been used to drive white LEDs in most backlighting
applications. As the LED technology has improved, forward
voltages have dropped. In many low-power applications,
the LED forward voltage is less than 3 V. In these applica-
tions, the TPS7510x LDO white-LED driver IC provides an
excellent solution. The LDO topology eliminates EMI and,
with no required external components and the ultrasmall
WCSP or QFN package, the total solution size is drastically
reduced to just 1.5 mm?2 or 9 mm?2, respectively.
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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:
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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: All trademarks are the property of their respective
owners.

Mailing Address: Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

© 2007 Texas Instruments Incorporated

SLYT260


http://support.ti.com
http://support.ti.com/sc/knowledgebase
http://support.ti.com/sc/pic/americas.htm
http://support.ti.com/sc/pic/euro.htm
http://support.ti.com/sc/pic/japan.htm
http://www.tij.co.jp/pic
http://support.ti.com/sc/pic/asia.htm
http://amplifier.ti.com
http://dataconverter.ti.com
http://dsp.ti.com
http://interface.ti.com
http://logic.ti.com
http://power.ti.com
http://microcontroller.ti.com
http://www.ti.com/audio
http://www.ti.com/automotive
http://www.ti.com/broadband
http://www.ti.com/digitalcontrol
http://www.ti.com/military
http://www.ti.com/opticalnetwork
http://www.ti.com/security
http://www.ti.com/telephony
http://www.ti.com/video
http://www.ti.com/wireless

