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ABSTRACT
This application report shows how to operate the TPS6116x integrated circuits (IC) with
two separate input power rails, one for the boost power stage and one to power the IC
itself. In this example, an input as low as 1.8 V from discharged dual-alkaline batteries
supplies power to the boost stage, whereas a separate 3.3-V supply powers the IC.

The TPS6116x is a white LED driver with an integrated switch FET and an input voltage range of 2.7 V to
18 V. The IC does not require its VIN pin to be powered from the same rail as the boost power stage. So,
it can be used in applications where the input supply drains below 2.7 V. For example, consider a portable
application using two series alkaline batteries with each providing 1.5 V nominally, but discharging down
to 0.9 V. The input supply varies from 3 V down to 1.8 V, which is below the TPS6116x minimum input
voltage. In most applications, an additional 3.3-V or higher voltage rail having low current capability is
being generated by a separate dc/dc converter to power other circuitry. This rail can be used to power the
TPS6116x IC while the power stage is powered directly from the battery.
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Figure 1. Test Circuit

The test circuit in shows the TPS6116x being powered from a 3.3-V rail (V) and the power
stage being powered from a 1.8-V supply (Vpwr), representing the discharged dual alkaline batteries. The
input current out of the V,y supply is typically less than 1 mA. The graph shown in shows the

efficiency at Vpyg = 1.8 Vand 3 V.

SLVA323-April 2009 TPS6116x With Separate Power Stage and IC Input Voltages

Bubmit Documentafion FeedbacK



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA323

13 TEXAS
INSTRUMENTS

www.ti.com

90
88 Vpwr = 3-V/A
86 ]
RS /
:’>' 84 //
c
T /[ q\\
b
/ Vpwr=1.8V
80 /
78 //
769 5 10 15 20 25

lg - Output Current - mA

Figure 2. Efficiency

Also, with the 0.22-pF compensation capacitor, the control loop is stable as shown by the loop response in
Eigure 3. The loop response was taken with Vpyg = 1.8V, V|y = 3.3V, and I gp = 20 mA.
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Figure 3. Loop Response
To summarize, the TPS61161 can be configured to operate from input voltages less than 2.7 V. Operating

from lower input voltages extends the operating range of the IC, thereby allowing it to be used in
alkaline-battery-powered applications.
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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 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 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 TI 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 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 Tl 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.

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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Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
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