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ABSTRACT

The TPS61060/1/2 are inductive, high-frequency, synchronous boost converters with a
constant current output to drive up to 5 white LEDs. The reference design and
application examples shown in this document implement the TPS6106x devices
powering multiple white LEDs, a digital brightness control application, and an example
of an efficiency measurement setup.

• LED Driver With Integrated Overvoltage and Short-Circuit Protection
• 2.7-V to 6-V Input Voltage Range
• 500-mV/250-mV Feedback Voltage
• TPS61060 Powers Up to 3 LEDs
• TPS61061 Powers Up to 4 LEDs
• TPS61062 Powers Up to 5 LEDs
• PWM Brightness Control on Enable
• Digital Brightness Control on ILED
• 1-MHz Fixed Switching Frequency
• 400-mA Internal Power MOSFET Switch
• LEDs Disconnected During Shutdown
• Operates With Small-Output Capacitors

Down to 220 nF
• Up to 80% Efficiency
• 8-Pin NanoFree® Package (Chipscale, CSP)
• 3 × 3-mm QFN Package

The reference design shown in Figure 1 uses the TPS61061 high-efficiency, small-size boost converter
that switches at 1 MHz. The TPS61061 device is part of the TPS6106x family of devices which includes
TPS61060, TPS61061, and TPS61062. The schematic contains two independent DC/DC converters.
Converter U1 is configured to demonstrate all features of the device, whereas U4 is optimized to
demonstrate the small solution size.

Table 1. Device and Package Configurations

Converter IC Package

U1 TPS61061DRB QFN-8

U4 TPS61061YZF CSP-8
chipscale
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2.1 Schematic and Bill of Materials

TPS6106x Reference Design

Figure 1. TPS6106xEVM Schematic

Table 2.2. TPS6106xEVM Bill of Materials

COUNT Ref Des DESCRIPTION SIZE MFR PART NUMBER

2 C1, C8 Capacitor, ceramic, 1-µF, 16-V, X7R, 603 TDK C1608X7R1C105KT
10%

0 C10 Capacitor, ceramic, xxx-µF, vv-V 1206
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2.3 TPS6106x Designs Powering 2+ White LEDs

TPS6106x Reference Design

Table 2.2. TPS6106xEVM Bill of Materials (continued)

2 C2, C6 Capacitor, ceramic, 1000-pF, 50-V, 603 TDK C1608X7R1H102K
X7R, 10%

1 C3 Capacitor, ceramic, 2200-pF, 50-V, 603 TDK C1608X7R1H222K
X7R, 10%

2 C4, C9 Capacitor, ceramic, 0.22-µF, 10-V, 603 TDK C1608X5R1A224K
X5R, 10%

1 C5 Capacitor, ceramic, 0.1-µF, 16-V, 603 TDK C1608X7R1C104K
X7R, 10%

1 C7 Capacitor, ceramic, 100-pF, 50-V, 603 TDK C1608C0G1H101J
C0G, 5%

Lumex SML-LX2832UWC-TR
5 D1–D5 Diode, LED, White, 30 mA 1210 Chicago CMD67-21UWC

Miniature

2 J1, J2 Header, 2-pin, 100-mil spacing, 0.100 X 2 Sullins PTC36SAAN
(36-pin strip)

3 JP1, JP2, Header, 3-pin, 100-mil spacing, 0.100 X 3 Sullins PTC36SAAN
JP3 (36-pin strip)

2 JP4, JP5 Header, 2-pin, 100-mil spacing, 0.100 X 2 Sullins PTC36SAAN
(36-pin strip)

1 L1 Inductor, SMT, 22-µH, 580-mA, 1210 Coilcraft ME3220-223KX
160-mΩ

1 L2 Inductor, SMT, 22-µH, 580-mA, 0.102 X 0.110 TDK VLF3012AT-220MR33
800-mΩ

5 R1, R2, R3, Resistor, chip, 100-kΩ, 1/16-W, 1% 603 Std Std
R6, R7

1 R4 Resistor, chip, 0-Ω, 1/16 W, 5% 603 Std Std

2 R5, R8 Resistor, chip, 12.1-Ω, 1/16 W, 1% 603 Std Std

2 S1, S2 Switch, SPST, PB-Momentary, 0.245 X 0.251 C&K KT11P2JM
Sealed, Washable

2 TP1, TP3 Test point, red, 1-mm 0.038 Farnell 240-345

2 TP2, TP4 Test point, black, 1-mm 0.038 Farnell 240-333

1 U1 IC, constant current LED driver with QFN-8P TI TPS61061DRB
digital brightness control

1 U2 IC, single 2-input positive-NOR gate SOT23-5 TI SN74LVC1G02DBVR

1 U3 IC, dual retriggerable Monostable PW16 TI SN74LV123APWR
multivibrators with Schmitt-Trigger
inputs

1 U4 IC, constant current LED driver with WCSP-9 TI TPS6106YZF
digital brightness control

1 -- PCB, 2.6-inch x 1.95-inch x Any HPA091
0.062-inch

5 -- Shunt, 100-mil, black 0.100 3M 929950-00

Make note of the features for the EN and ILED pins. The EN pin is the PWM dimming, turning on and off
the converter to change the duty cycle. The ILED pin is the analog dimming where the LED current is
reduced. With ILED, the internal D to A is stepped up or down to change the FB voltage set point.
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TPS6106x Reference Design

Figure 2. TPS61060 Powering Three White LEDs

Figure 3. TPS61061 Powering Four White LEDs

Figure 4. TPS61062 Powering Five White LEDs
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TPS6106x Reference Design

Figure 5. TPS61060 Powering Six White LEDs

Figure 6. TPS61061 Digital Brightness Control (1)

Figure 7. Efficiency Measurement Setup
(1) This circuit combines the enable with the digital brightness control pin, allowing the digital signal applied to ILED to also enable and

disable the device.
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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.

TI 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 TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI 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 TI intellectual property right relating to any combination, machine, or process
in which TI 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 TI under the patents or other intellectual property of TI.

Reproduction of information in TI 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. TI is not responsible or liable for
such altered documentation.

Resale of TI 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. TI 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

Telephony www.ti.com/telephony

Video & Imaging www.ti.com/video

Wireless www.ti.com/wireless

Mailing Address: Texas Instruments

Post Office Box 655303 Dallas, Texas 75265
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