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ABSTRACT

The TPS61060, TPS61061, and TPS61062 are efficient white light-emitting diode
(WLED) drivers. These ICs also can be configured as a constant voltage power supply.
When in constant voltage mode, the TPS6106x family provides the capability for
dynamic voltage scaling. This application report shows the user how to configure the IC
for dynamic voltage scaling.

1 Voltage Regulation Application

shows the TPS6106x configured as a fixed voltage regulator. See Texas Instruments application
report TPS61060 Regulation Voltage Mode (GLVAZ60) for more information on how to configure the
TPS6106x as a voltage regulator. This circuit is configured with ILED pulled low and the Digital Brightness
Control disabled. The FB pin regulates to 0.5 V, which provides a constant 15-V output.
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Figure 1. TPS6106x in a Voltage Regulation Configuration

2 Dynamic Voltage Scaling

The TPS6106x family contains a feature called Digital Brightness Control. This feature uses digital pulses
into the ILED pin to increment a 5-bit D/A converter up or down, which changes the FB set point. In the
standard constant current configuration, this feature allows a microprocessor to digitally adjust the LED
current. In constant voltage mode, this feature allows the microprocessor to digitally adjust the output
voltage with ILED held high, and the unit powers up with FB = 250 mV. An internal 5-bit D/A provides 32
voltage reference steps between 0 V and 500 mV. This allows the IC to regulate the output voltage
between Vin and the maximum voltage allowed for the IC's overvoltage trip point. shows the
TPS61061 configured for dynamic voltage scaling within constant output voltage mode.
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ILED Pulse-Width Requirement
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Figure 2. TPS6106x Configured for Dynamic Output Voltage Scaling

3 ILED Pulse-Width Requirement

The ILED pulse width determines if the D/A steps up or down. shows the pulse-width requirement
for both conditions. There is also a minimum delay time requirement between pulses.

Table 1. Increased/Decrease Internal Reference Voltage

FEEDBACK VOLTAGE TIME ILEAD LOGIC LEVEL
Increases lpusto 75 ps Low
Decrease 180 ps to 300 ps Low

Brightness control disabled 2550 us Low
Delay between steps 15 ps High

D/A setting is lost if the IC is turned off with EN or loses power. Pulling EN low for greater than 50 ms
initiates a complete shutdown, which turns the IC off and resets the D/A setting. Pulling EN low for less
than 50 ms turns the IC off without resetting the D/A. Pulling EN low for less than 50 ms is interpreted as
the PWM dimming mode, which is explained in the data sheet.
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Figure 3. ILED Timing Requirements

shows the TPS61061 output voltage linearity with dynamic voltage scaling.
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Digital Dimming Software
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Figure 4. Voltage Out Versus ILED Step

4 Digital Dimming Software

Software is available for evaluating the digital dimming feature of the TPS6106X family in the current
regulation mode. This software can be used to evaluate voltage mode regulation also. The single-wire
connection between EN and ILED can be used but is not necessary; only the ILED connection is required.
See the application report Single Wire Digital Brightness Control (SLVA228) for additional information.
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Digital Dimming Software
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Figure 5. Digital Brightness Control Panel
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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.

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 Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI 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 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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