
PR433 
Virtex™-4 Design 3 

 SWIFTTM (TPS54350 series) DC/DC Converter-based Power Management Solution 
Providing up to 3A for VIN = 12V 

 
FEATURES: 
 

--  High efficiency converters minimize heat 
--  Modifiable for input voltages between 4.5V and 20V 

--  Use of the TPS54350 adjustable devices allow 
o use of smallest inductor and/or specific type of output capacitor 
o flexibility to re-compensate as needed, depending on the 

bypass/decoupling capacitors used with the FPGA  
--  Additional VCCO rails easily added and sequenced (if desired) using the TPS54350 

PWRGD and ENABLE. 
 
IMPORTANT WEB LINKS: 
 

--  Link to the TI home page for Xilinx FPGA power management solutions at 
http://www.ti.com/xilinxfpga for more information and other reference designs. 

--  Link to datasheets at http://focus.ti.com/lit/ds/symlink/TPS54350.pdf 
--  Link to SWIFTTM design software tool at 

http://focus.ti.com/docs/toolsw/folders/print/swift-sw.html to assist further 
optimization/customization of design.  

 
IMPLEMENTATION NOTES: 
 

--  Sequencing: Per Xilinx DS302 v1.3, Virtex-4 power rails can be turned on in any 
sequence, though VCCAUX must power on before or with VCCO for the minimum 
power-on current specifications shown in the Xilinx datasheet to apply.   For this 
reason and to reduce the risk that large currents for charging bulk capacitance 
forces the point of load converter into current limit and/or pulls down the input 
supply at power up, the following recommended design techniques were used: 

o Integrated soft-start configured with a capacitor to provide up to 5 ms 
monotonic rise time for VCCINT , VCCAUX and VCCO 

o Sequencing VCCINT, VCCAUX then VCCO using PWRGD and ENABLE   
--  Bulk Capacitance:  The TPS54350 converters used for the VCCINT, VCCAUX and 

VCCO rails have been compensated and soft-started to allow for a certain amount 
of additional bulk capacitance on the output rail, as specified below.   

http://www.ti.com/xilinxfpga
http://focus.ti.com/lit/ds/symlink/TPS54350.pdf
http://focus.ti.com/docs/toolsw/folders/print/swift-sw.html


 
Capacitor (uF) VCCO QTY VCCAUX QTY VCCINT QTY 

0.047 51 14 38 
0.22 39 7 19 
0.68 15 4 10 
2.2 15 3 7 

330 (0.15 Ω ESR) 15 1 3 
If the amount of bulk capacitance increases, the TPS54350 control loop may need 
to be re-compensated and/or the soft-start timing may need to change.  The 
SWIFT design software can help with these design changes. 

--  VCCAUX :  VCCAUX powers time-critical resources in the FPGA, including the 
Digital Clock Managers (DCMs).  Therefore, this supply voltage is especially 
susceptible to power supply noise.  VCCAUX can share a power plane with VCCO, 
but only if VCCO does not have excessive noise.  Changes in VCCAUX voltage 
should take place no faster than 10 mV/ms. 

--  Modifications :  For input voltages other than 12V, use the SWIFT design 
software to make design modifications. 

 
 
QUESTIONS? 
 

--  Send an email to mailto:fpgasupport@list.ti.com 
 

mailto:fpgasupport@list.ti.com
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PR433e-2 BOM

COUNT RefDes Description Size Part Number MFR
2 C1, C12 Capacitor, POSCAP, 100-uF, 6.3-V, 45-milliohm, 20% 7343(D) 6TPC100M Sanyo
3 C10, C21, C30 Capacitor, Ceramic, 0.1 uF, 16-V, X7R, 10% 0603 C1608X7R1C104K Std
3 C11, C22, C31 Capacitor, Ceramic, 3300-pF, 50-V, X7R, 10% 0603 C1608X7R1H332K TDK
2 C13, C15 Capacitor, Ceramic, 10-uF, 25-V, X7R, 10% 1210 C3225X7R1E106K TDK
1 C17 Capacitor, Ceramic, 0.022-uF, 50-V, X7R, 10% 0603 GRM188R71H223KA01 muRata
3 C2, C20, C29 Capacitor, POSCAP, 100-uF, 6.3-V, 45-milliohm, 20% 7343 (D) 6TPC100M Sanyo
1 C23 Capacitor, Ceramic, 0.022-uF, 25-V, X7R, 10% 0603 GRM188R71E223KA01 muRata
1 C24 Capacitor, Ceramic, 0.068-uF, 50-V, X7R, 10% 0603 C1608X7R1H682K TDK
1 C26 Capacitor, Ceramic, 0.012-uF, 50-V, X7R, 10% 0603 GRM188R71H123KA01 muRata
3 C3, C5, C16 Capacitor, Ceramic, 0.1-uF, 16-V, X7R, 10% 0603 C1608X7R1C104K TDK
3 C4, C19, C28 Capacitor, Ceramic, 1.0-uF, 16-V, X7R, 10% 1206 C3216X7R1C105K TDK
1 C6 Capacitor, Ceramic, 0.022-uF, 50-V, X7R, 10% 0603 GRM188R71H223KA01 muRata
3 C7, C18, C27 Capacitor, Ceramic, 33-pF, 50-V, C0G, 5% 0603 GRM1885C1H330JZ01 muRata
2 C8, C14 Capacitor, Ceramic, 0.01-uF, 50-V, X7R, 10% 0603 GRM188R71H103KA01 muRata
1 C9 Capacitor, Ceramic, 22-uF, 16-V, X5R, 10% 1210 C3225X5R1C226K TDK
3 L1, L2, L3 Inductor, SMT, 10-uH, 8-A, 20-milliohm 0.51 x 0.51 IHLP-5050CZ Vishay
3 Q1, Q2, Q3 Transistor, MOSFET, Nch, 11.5A, 30V 9.5 millohm 0.160 x 0.130 FDR6674A Fairchild
3 R1, R12, R18 Resistor, Chip, 10.0k-Ohms, 1/16-W, 1% 0603 Std Std
3 R10, R16, R22 Resistor, Chip, 4.7-Ohms, ½ W, 5% 2010 Std Std
1 R11 Resistor, Chip, 10.0k-Ohms, 1/16-W, 1% 0603 Std Std
1 R14 Resistor, Chip, 37.4k-Ohms, 1/16-W, 1% 0603 Std Std
1 R17 Resistor, Chip, 3.74k-Ohms, 1/16-W, 1% 0603 Std Std
1 R19 Resistor, Chip, 2.26k-Ohms, 1/16-W, 1% 0603 Std Std
1 R2 Resistor, Chip, 28.7k-Ohms, 1/16-W, 1% 0603 Std Std
1 R20 Resistor, Chip, 2.00k-Ohms, 1/16-W, 1% 0603 Std Std
2 R3, R7 Resistor, Chip, 9.76k Ohms, 1/16-W, 1% 0603 Std Std
1 R4 Resistor, Chip, 147k-Ohms, 1/16-W, 1% 0603 Std Std
3 R5, R8, R13 Resistor, Chip, 5.49k-Ohms, 1/16-W, 1% 0603 Std Std
3 U1, U2, U3 IC, 3-A Output Synchronous PWM Switcher PWP16 TPS54350PWP TI



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

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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