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ABSTRACT

The reference design and application examples shown in this document help
implement a positive-charge pump doubler, show how to drive an isolation FET, and
show how to perform voltage conversion with the TPS65160.

The TPS65160 offers a compact power supply solution to provide all four voltages
required by thin-film transistor (TFT) LCD panel. With its high current capabilities, the
device is ideal for large screen monitor panels and LCD TV applications.

• 8-V to 14-V Input Voltage Range
• VS Output Voltage Range up to 20 V
• 1% Accurate Boost Converter With 2.8-A Switch Current
• 1.5% accurate 1.8-A Step-Down Converter
• 500-kHz/750-kHz Fixed Switching Frequency
• Negative Charge Pump Driver for VGL
• Positive Charge Pump Driver for VGH
• Adjustable Sequencing for VGL, VGH
• Gate Drive Signal to Drive External MOSFET
• Internal and Adjustable Soft Start
• Short-Circuit Protection
• 23-V (TPS65160) Overvoltage Protection
• 19.5-V (TPS65160A) Overvoltage Protection
• Thermal Shutdown
• Available in TSSOP-28 Package

The reference design takes an 8-V to 14-V input rail and provides the four bias supply voltages that
typically are required for TV monitors and TFT LCD panels. The TPS65160 has one boost converter with
integrated low-side FET, one buck converter with integrated high-side FET, one positive charge pump
controller, and one negative charge pump controller, each requiring external Schottky diodes.
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2.1 TPS65160 Schematic and Bill of Materials

2.1.1 Schematic

TPS65160 Reference Design

Figure 1. TPS65160EVM Schematic
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2.1.2 Bill of Materials

TPS65160 Reference Design

Table 1. PR551 Bill of Materials
COUNT Ref Des Value Description Size Part Number MFR

2 C1, C3 0.022 Capacitor, Ceramic, 50V, X7R 0805 UMK212BJ223KD-T Taiyo Yuden
µF

3 C10, C20, C25 22 µF Capacitor, Ceramic, 16V, X5R, 20% 1210 EMK325BJ226MM-T Taiyo Yuden

1 C11 0.1 µF Capacitor, Ceramic, 50V, X7R, 10% 0805 UMK212BJ104KG-T Taiyo Yuden

2 C12, C13 22 µF Capacitor, Ceramic, 6.3V, X5R, 20% 0805 JMK212BJ226MG-T Taiyo Yuden

8 C2, C8, C14, C16, 0.47 µF Capacitor, Ceramic, 35V, X5R, 10% 0805 GMK212BJ474KG-T Taiyo Yuden
C17, C19, C22, C24

3 C28, C29, C30 22 µF Capacitor, Ceramic, 16V, X5R, 20% 1812 EMK432BJ226MM-T Taiyo Yuden

0 C21 22 µF Capacitor, Ceramic, 16V, X5R, 20% 1812 EMK432BJ226MM-T Taiyo Yuden

3 C4, C5, C15 0.01 µF Capacitor, Ceramic, 50V, X7R, 10% 0805 GRM216R71H103KA01 Murata

0 C27 0.01 µF Capacitor, Ceramic, 50V, X7R, 10% 0805 GRM216R71H103KA01 Murata

1 C6 10 pF Capacitor, Ceramic, 50V, C0G, 5% 0805 GRM2165C1H100JZ01 Murata

2 C7, C18 1.0 µF Capacitor, Ceramic, 35V, X7R, 10% 1206 GMK316BJ105KL-T Taiyo Yuden

1 C9 0.22 µF Capacitor, Ceramic, 50V, X5R, 10% 0805 UMK212BJ224KG-T Taiyo Yuden

0 C23 0.22 µF Capacitor, Ceramic, 50V, X5R, 10% 0805 UMK212BJ224KG-T Taiyo Yuden

2 D1, D2 Diode, Schottky Rectifier, 2A, 20V SMC SL22 Vishay

3 D4D5, D4D6, D4D7 Diode, Dual Schottky, 200mA, 30V SOT23 BAT54S Zetex

6 J1, J2, J3, J4, J8, Header, 3 pin, 100mil spacing, (36-pin strip) 0.100 × 3 PTC36SAAN Sullins
J12

5 J5, J6, J7, J10, J11 Header, 4 pin, 100mil spacing, (36-pin strip) 0.100 × 4 PTC36SAAN Sullins

1 L1 6.8 µH Inductor, SMT, 6.8 µH, 2.75A, 44 mΩ 7447789006 WUERTH

1 L2 15 µH Inductor, SMT, 15 µH, 1.75A, 130 mΩ 7447789115 WUERTH

0 Q1 MOSFET,P-ch, –30 V, 4 A, 51 mΩ SOT23 Si2343DS Vishay

6 R1, R2, R11, R13, 0 Resistor, Chip, 1/10W, 1% 0805 Std Std
R14, R17

0 R15 100k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R3 619k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R4 150k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R5 681k Resistor, Chip, 1/10W, 1% 0805 Std Std

2 R6, R10 56.2k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R7 2.00k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R8 1.20k Resistor, Chip, 1/10W, 1% 0805 Std Std

1 R9 1.00M Resistor, Chip, 1/10W, 1% 0805 Std Std

0 R12 1.00M Resistor, Chip, 1/10W, 1% 0805 Std Std

1 U1 IC, Bias Power Supply for TV and Monitor TFT PWP-28 TPS65160PWP TI
LCD Panels

1 – PCB, 3.8 In × 2.3 In × 0.062 In TPS65160 Any

6 – Shunt, 100mil, Black 0.100 929950-00 3M
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2.2 Application Examples Using the TPS65160
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TPS65160 Reference Design

Figure 2. Positive-Charge Pump Doubler Running From the Output VS (SUP = VS)
Required When Higher VGH Voltages Are Needed.
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Figure 3. Driving an Isolation FET for VS using the GD Pin

Figure 4. 12-V to 13.5-V Conversion
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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

Copyright  2006, Texas Instruments Incorporated
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