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SLUUB69–October 2014

Using the UCC29950EVM-631
300-W PFC/LLC Off-Line PSU Module

1 Introduction
The UCC29950EVM-631 evaluation module is a 300-W nominal, two-stage off-line converter. The EVM
consists of a Continuous Conduction Mode (CCM) PFC input stage followed by a half-bridge LLC output
and isolation stage. It provides a 12-V constant-voltage output with overload and short circuit protection.
The UCC29950 incorporates a wide range of protection features to ensure safe system operation.

2 Description
This evaluation module uses the UCC29950 CCM PFC and LLC Combo Controller in a 300-W converter
The input accepts a voltage range of 90 VAC to 265 VAC. It has an output voltage of 12 V and a maximum
output current of 25 A. Refer to the UCC29950 datasheet, (TI Literature Number SLUSC18), for full specs
and details about the controller features. This EVM makes use of the device features to control a two-
stage power supply that is rated for 300-W output power.

An overload timer tracks the extent and duration of overload and trips the overload protection when the
current exceeds the over-current protection profile described in the datasheet. The overload protection
turns the power stages off and then attempts restarts at 1 second intervals.

If the VCC level at the UC29950 controller falls below the UVLO threshold the controller shuts down. It will
attempt a restart when VCC recovers.

The over-temperature protection feature of the UCC29950 trips If the temperature of the device exceeds
the thermal shutdown temperature. The device restarts once the temperature falls to the restart
temperature.

The UCC29950 employs frequency dithering to reduce conducted emissions and therefore reduce the size
and cost of the EMI filter.

This user’s guide provides the schematic, component list, assembly drawing, art work and test set up
necessary to evaluate the UCC29950EVM-631.
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www.ti.com Description

2.1 Features
UCC29950EVM-631 features include:
• AC Input Range 90 VAC to 264 VAC

• DC Output of 12 V, 25 A
• A CCM Boost Power Factor Correction Input Stage for High-Power Factor and High Efficiency
• High Efficiency LLC Controller
• Low Start-Up Current, with Integrated High-Voltage Start-Up Control
• On/Off Control of PFC Stage and PFC / LLC Stages
• Current Sense Inputs for PFC / LLC Overload Protection
• Line Brownout Protection
• PFC Bus Over-Voltage and Under-Voltage Protection
• X-Cap Discharge Function for Reduced System Standby Power Consumption
• Three Level LLC Over-Current Protection for Loads with High-Peak Power Requirements
• Short Circuit Protection
• Over Temperature Protection

CAUTION
High voltage levels are present on the evaluation module whenever it is
energized. Proper precautions must be taken when working with the EVM. The
large bulk capacitor, C6, and the output capacitors C17, C20, C21, C22, C23,
C24, C20 and C12, must be completely discharged before the EVM can be
handled. Serious injury can occur if proper safety precautions are not followed.

2.2 Typical Applications
The UCC29950 is suited for use in mid-to-high power off-line converters. It is simple to use and has a low-
external component count with extensive fault protection features.
• Televisions
• High Efficiency AC-to-DC server power supplies
• High Density Adapters
• Platinum PC Silver Box
• Gaming
• Audio
• Lighting Drivers
• Industrial Power
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3 Electrical Performance Specifications

Table 1. UCC29950EVM-631 Performance Summary

PARAMETER TEST CONDITION MIN TYP MAX UNIT
Input Characteristics
VIN Input voltage 90 115/230 265 VAC

fLINE Input frequency 47 63 Hz
VIN = 115 V

PIN(115V_no-load) No-load input power fLINE = 60 Hz, 230 mW
IOUT = 0 A
VIN = 230 V

PIN(230V_no-load) No-load input power fLINE = 50 Hz, 190 mW
IOUT = 0 A
VIN = 90 V),

IIN(peak) Peak input current fLINE = 60 Hz, 5.4 A
IOUT = 25 A

AC turn-on voltage 80 VAC

AC turn-off voltage 75
Output Characteristics

VIN(min) < VIN < VIN(max),
VOUT Output voltage fLINE(min) < fLINE < fLINE(max), 11.9 12.0 12.1 VDC

IOUT(min) < IOUT < IOUT(max)

VIN(min) < VIN < VIN(max),Line regulation 0.1%IOUT = IOUT(max)

VIN = 115 VAC,
fLINE = 60 Hz, 0.1%
IOUT(min) < IOUT < IOUT(max)Load regulation
VIN = 230 VAC,
fLINE = 50 Hz, 0.1%
IOUT(min) < IOUT < IOUT(max)

VIN(min) < VIN < VIN(max)IOUT Output load current 0 25 AfLINE(min) < fLINE < fLINE(max)

VIN(min) < VIN < VIN(max)POUT Output power 0 300 WfLINE(min) < fLINE < fLINE(max)

VIN = 115 VAC,
High-frequency output voltage ripple fLINE = 60 Hz 400 mVP-P(measured with of a 10-µF aluminum IOUT = IOUT(max)VRIPPLE(SW) electrolytic capacitor and a 1-µF high-

VIN = 230 VAC,frequency ceramic capacitor across the
fLINE = 50 Hz 400 mVP-Poutput terminals.)
IOUT = IOUT(max)

Steady-state output over current threshold, VIN(min) ≤ VIN ≤ VIN(max) 30 AIOCC
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Table 1. UCC29950EVM-631 Performance Summary (continued)
PARAMETER TEST CONDITION MIN TYP MAX UNIT

System Characteristics
Switching frequency – including ±2-kHzfSW(PFC) TJ = 25°C 87 100 109 kHzdither

VIN = 115 VAC,
60 Hz, 0.999
IOUT = IOUT(max)PF Power factor
VIN = 230 VAC,
50 Hz, 0.995
IOUT = IOUT(max)

VIN = 115 VAC,
fLINE = 60 Hz, 3% 10%
IOUT = IOUT(max)THD Total harmonic distortion
VIN = 230 VAC,
fLINE = 50 Hz 6% 10%
IOUT = IOUT(max)

fSW(LLC) LLC stage switching frequency 70 110 350 kHz
VIN = 115 VAC,
fLINE = 60 Hz, 88.3%
IOUT = IOUT(max)ηFL Full load efficiency
VIN = 230 VAC,
fLINE = 50 Hz, 90.5%
IOUT = IOUT(max)

VIN = 115 VAC,
fLINE = 60 Hz, 87.8%
IOUT = IOUT(max)ηAV Average efficiency
VIN = 230 VAC,
fLINE = 50 Hz, 90.2%
IOUT = IOUT(max)

tAMB Ambient temperature 25 °C
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4 Schematic

Figure 1. UCC29950EVM-631 Schematic - Control
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Figure 2. UCC29950EVM-631 Schematic - Power
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5 Test Setup
Figure 3 shows the basic test set up recommended in order to evaluate the UCC29950EVM-631.

Figure 3. UCC29950EVM-631 Recommended Test Set Up

WARNING
High voltages that may cause injury exist on this evaluation
module (EVM). Please ensure all safety procedures are followed
when working on this EVM. Never leave a powered EVM
unattended.
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5.1 Test Equipment
AC Source: (for example, Hewlett Packard 6813B 300 VRMS, 1750 VA AC Power Source/Analyzer) or
VARIAC. The input voltage shall be a transformer isolated variable AC source capable of supplying
between 90 VAC and 264 VAC, at 50 Hz and 60 Hz, at no less than 10-A peak.

13-V Bias Supply: The bias supply to the device shall be capable of supplying up to 13 VDC at no less
than 100 mA. Connect the bias supply to the negative and positive terminals of J5, shown in Figure 3.

Output Load: One Electronic Load (for example TDI RBL 488 600-40-800). A programmable electronic
load set to constant current mode and capable of sinking 0 A to 25 A at 12 VDC shall be used. Connect the
load to J3 as shown in Figure 3.

Power Meter: For highest accuracy, a power analyzer shall be used to measure the input power, THD,
and power factor. An example of such an analyzer is the Voltech PM100 Single Phase Power Analyzer or
the Yokogawa WT210/WT230 Digital Power Meter.

Multimeters: For highest accuracy, the output voltage of the UCC29950EVM-631 shall be monitored by
connecting a digital voltmeter, V1, directly across TP18 and TP27 with the positive terminal at TP18 and
the negative terminal at TP27. A dc current meter, A1, should be placed in series with the electronic load
for accurate output current measurements.

Oscilloscope: A digital or analog oscilloscope with 500-MHz scope probes is recommended.

Fan: A fan, capable of 200 LFM to 400 LFM, should be used to maintain component temperatures within
safe operating ranges at all times during operation of the UCC29950EVM-631. Position the fan so as to
blow along the length of the heatsink as shown in Figure 3.

Recommended Wire Gauge: All electrical connections to the EVM must be made using appropriately
rated wire. The line connections at J1, the PFC Output connections at J2 and the Aux Bias connections at
J5 may be made using 22 AWG (0.5 mm2) Tri Rated wire. The output connections at J3 may be made
with 16 AWG (1.5 mm2) Tri Rated wire. Use two conductors for the positive output and two for the
negative output. The normal output load current of 25 A causes a voltage drop of about 250 mV per meter
in both the positive and negative connections.
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5.2 List of Test Points

Table 2. Test Point Functional Description

TEST POINT NAME DESCRIPTION
TP1 TP1 AC line input
TP2 TP2 Drain of PFC stage MOSFET
TP3 PFCCS Signal across PFC current sensing resistor
TP4 TP4 AC neutral Input
TP5 VCC VCC supply to the UCC29950 controller
TP6 VOUT Loop injection point
TP7 TP7 Loop injection point
TP8 AGND Analog (signal) ground
TP9 VCC VCC rail for UCC29950
TP10 AGND Analog (signal) ground
TP11 AC_DET AC_DET signal output
TP12 GD1 LLC low-side MOSFET gate-drive output signal
TP13 GD2 LLC high-side MOSFET gate-drive output signal
TP14 PFC_GD PFC stage MOSFET gate-drive output signal
TP15 PSON MD_SEL/PS_ON signal
TP16 LLC_CS LLC stage current sense input signal
TP17 FB LLC stage feedback signal
TP18 TP18 LLC stage split capacitor
TP19 +VOUT EVM positive output
TP20 TP20 LLC transformer output
TP21 VDD VDD supply to MOSFET driver devices
TP22 TP20 LLC transformer output
TP23 TP23 LLC stage rectified output
TP24 TP24 LLC stage low-side MOSFET gate
TP25 TP25 LLC stage high-side MOSFET gate
TP26 TP26 LLC stage input switched node
TP27 VOUT RTN EVM negative output
TP28 PGND Power ground
TP29 TP29 Output adjust monitor
TP30 TP30 Output adjust monitor
TP31 VBULK PFC stage output voltage (typical 385 V)
TP32 PGND Power ground
TP33 PGND Power ground
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5.3 Power-Up/Power-Down Procedure
The following test procedure is recommended primarily for power up and shutting down the evaluation
module. Never leave a powered EVM unattended for any length of time. Also, the unit should never be
handled while power is applied to it.

WARNING
There are very high voltages present on the EVM. Some
components reach temperatures above 50°C. Precautions must be
taken when handling the board. Never operate the UCC29950EVM-
631 without the fan running. Always make certain the bulk
capacitor (C6) has completely discharged prior to handling the
EVM.

1. Working at an ESD workstation, make sure that the ionizer is on before the EVM is removed from the
protective packaging. Electrostatic smock and safety glasses should also be worn. Because voltages in
excess of 400 V may be present on the EVM, do not connect the ground strap from the smock to the
bench. If testing with a load, set the electronic load to constant resistance mode.

2. Power Up:
(a) Connect the equipment as shown in Figure 3.
(b) Set the electronic load to 25 A.
(c) Set the two switches, S1 and S2 to the ‘off’ position, switch toggle pointed to the dot on the PCB

silkscreen.
(d) Turn on the 13-V bias supply.
(e) Set S2 to the on position, switch toggle pointed away from the dot on the PCB.
(f) Turn on the fan.
(g) Set the AC source voltage between 90 VAC and 264 VAC .
(h) Turn the AC source on.
(i) Verify that the output of the module is within regulation.
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5.4 Line/Load Regulation and Efficiency Measurement Procedure
1. For load regulation, use the test set up shown in Figure 3.

(a) Set the AC source to a constant voltage between 90 VAC and 264 VAC.
(b) Vary the load so that the output current varies from 1 A up to 25 A, as measured on DMM A1.
(c) Observe that the output voltage on DMM V1 remains within 0.1% of the full-load regulation value.

2. For line regulation, use the test set up shown in Figure 3.
(a) Set the load to sink the full-load current, 25 A.
(b) Vary the AC source from 90 VAC to 264 VAC.
(c) Observe that the output voltage on DMM V1 stays within 0.1% of the output voltage regulation

value.

5.5 Output Voltage Ripple
An external 10-µF aluminum capacitor and 1-µF ceramic noise decoupling capacitor network should be
connected to the output to measure the output ripple and noise, as shown in Figure 3. This network may
be connected across the +VOUT and RTN terminals of J3. The loop area between the scope probe tip
and ground should be minimized for accurate ripple and noise measurements.

5.6 Equipment Shutdown
1. To quickly discharge the output capacitors, make sure there is a load greater than 0 A on the EVM.
2. Turn off the AC source.
3. Turn off the bias source.
4. Using the voltmeter at V2, check that the voltage on the bulk capacitor, C6, has fallen to a safe level.
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6 Performance Data and Typical Characteristic Curves
Figure 4 through Figure 14 present typical performance curves for the UCC9950EVM-631.

6.1 Efficiency

Figure 4. UCC29950EVM-631 Typical Efficiency
(as a function of line voltage and current)

Figure 5. UCC29950EVM-631 Typical Light-Load Efficiency
(as a function of line voltage and current)
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6.2 Total Harmonic Distortion

Figure 6. UCC29950EVM-631 Total Harmonic Distortion
(as a function of line voltage and load current)

6.3 Current Harmonics

Figure 7. UCC29950EVM-631 Current Harmonics
(230-VAC, 50-Hz input, full load)
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6.4 Input Current

Figure 8. UCC29950EVM-631 Input current
(90-VAC, 60-Hz, full load, 2 A/div.)

Figure 9. UCC29950EVM-631 Input Current
(115-VAC, 60-Hz, full load 2 A/div.)

15SLUUB69–October 2014 Using the UCC29950EVM-631 300-W PFC/LLC Off-Line PSU Module
Submit Documentation Feedback

Copyright © 2014, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUUB69


T
I 
C

o
n
fi
d
e
n
ti
a
l
–

N
D

A
R

e
s
tr

ic
ti
o
n
s

Performance Data and Typical Characteristic Curves www.ti.com

Figure 10. UCC29950EVM-631 Input Current
(230-VAC, 50-Hz, full load 1 A/div.)
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6.5 Output Voltage Ripple

Figure 11. UCC29950EVM-631 VBULK Voltage Ripple
(115-VAC, 60-Hz input, full load)

Figure 12. UCC29950EVM-631 VBULK Voltage Ripple
(230-VAC, 50-Hz input, full load)
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Figure 13. UCC29950EVM-631 Output Noise
(115-VAC, 60-Hz input, full load)

Figure 14. UCC29950EVM-631 Output Noise
(230-VAC, 50-Hz input, full load)
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7 EVM Assembly Drawing and PCB Layout
Figure 15 through Figure 18 show the design of the UCC29950EVM-631 printed circuit board.

Figure 15. UCC29950EVM-631 Top Layer Assembly Drawing (top view)

Figure 16. UCC29950EVM-631 Bottom Layer Assembly Drawing (bottom view)
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Figure 17. UCC29950EVM-631 Top Copper (top view)

Figure 18. UCC29950EVM-631 Bottom Copper (bottom view)
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Figure 19. Components Assembly
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8 List of Materials
Table 3 lists the UCC29950EVM-631 components according to the schematic shown in Figure 1 and
Figure 2.

Table 3. UCC29950EVM-631 List of Materials

QTY REF DES DESCRIPTION MFR PART NUMBER
2 C1, C2 Capacitor, film, 0.47 µF, 275 V, ±20%, TH Panasonic ECQ-U2A474ML
1 C3 Capacitor, film, 0.33 µF, 275 V, ±20%, TH Panasonic ECQ-U2A334ML
2 C4, C5 Capacitor, ceramic, 0.1 µF, 630 V, ±10%, X7R, 1812 MuRata GRM43DR72J104KW01L

Capacitor, aluminum, 270 µF, 450 V, ±20%, 0.737 Ω,1 C6 Panasonic EETUQ2W271DATH
1 C7 Capacitor, ceramic, 47 µF, 6.3 V, ±10%, X7R, 1210 MuRata GRM32ER70J476KE20L
3 C8, C27, C42 Capacitor, ceramic, 0.1 µF, 50 V, ±5%, X7R, 0805 AVX 08055C104JAT2A
2 C9, C18 Capacitor, ceramic, 1 µF, 50 V, ±10%, X7R, 0805 MuRata GRM21BR71H105KA12L

Capacitor, ceramic, 1000 pF, 250 V, ±20%, E, Disc, 81 C10 MuRata DE1E3KX102MA5BA01mm x 12 mm
C11, C13, C14,4 Capacitor, film, 0.012 µF, 800 V, ±3%, TH Panasonic ECW-H8123HAC19

2 C12, C32 Capacitor, ceramic, 0.1 µF, 16 V, ±10%, X7R, 0603 Kemet C0603C104K4RACTU
Vishay-1 C15 Capacitor, film, 0.047 µF, 630 V, ±20%, TH BFC233820473Bccomponents

1 C16 Capacitor, ceramic, 1 µF, 50 V, ±10%, X7R, 0603 Taiyo Yuden UMK107AB7105KA-T
Capacitor, aluminum, 330 µF, 16 V, ±20%, 0.014 Ω,2 C17, C20 Nippon Chemi-Con APS-160ELL331MJC5STH

C21, C22, C23, Capacitor, aluminum, 1000 µF, 16 V, ±20%, 0.03 Ω,4 Panasonic EEU-FR1C102LC24 TH
1 C25 Capacitor, ceramic, 1 µF, 35 V, ±10%, X7R, 0805 Taiyo Yuden GMK212B7105KG-T

Capacitor, aluminum, 220 µF, 35 V, ±20%, 0.087 Ω,1 C26 Nippon Chemi-Con EKY-350ELL221MH15DTH
1 C29 Capacitor, ceramic, 0.047 µF, 50 V, ±10%, X7R, 0805 AVX 08055C473KAT2A
2 C33, C39 Capacitor, ceramic, 0.1 µF, 50 V, ±10%, X7R, 0603 AVX 06035C104KAT2A
2 C34, C35 Capacitor, ceramic, 10 µF, 35 V, ±10%, X7R, 1206 Taiyo Yuden GMK316AB7106KL
3 C36, C37, C38 Capacitor, ceramic, 470 pF, 50 V, ±10%, X7R, 0603 Kemet C0603C471K5RACTU
1 C40 Capacitor, ceramic, 0.1 µF, 25 V, ±10%, X7R, 0603 AVX 06033C104KAT2A
1 C41 Capacitor, ceramic, 1000 pF, 50 V, ±10%, X7R, 0603 Kemet C0603C102K5RACTU

Capacitor, ceramic, 10 µF, 50 V, ±10%, X5R, CGA5L3X5R1H106K1602 C43, C47 TDK1206_190 AB
Capacitor, ceramic, 100 pF, 50 V, ±1%, C0G/NP0,2 C44, C45 AVX 06035A101FAT2A0603
Capacitor, ceramic, 100 pF, 50 V, ±1%, C0G/NP0,1 C46 AVX 06035A101FAT2A0603

1 C48 Capacitor, ceramic, 0.01 µF, 50 V, ±10%, X7R, 0603 Kemet C0603C103K5RACTU
Capacitor, ceramic, 1000 pF, 25 V, ±5%, C0G/NP0,0 C28 MuRata GRM1885C1E102JA01D0603

0 C30 Capacitor, ceramic, 47 pF, 50V, ±5%, C0G/NP0, 0603 AVX 06035A470JAT2A
0 C31 Capacitor, aluminum, 10 µF, 35V, ±20%, TH Nichicon UVR1V100MDD1TA

Vishay-1 D1 Diode, switching-bridge, 600 V, 3 A, TH 1N5406Semiconductor
Micro Commercial1 D2 Diode, switching-bridge, 420 V, 8 A, TH GBU8J-BPComponents

1 D3 Diode, Schottky, 600 V, 4 A, TH Cree C3D04060A
2 D4, D10 Diode, Schottky, 40 V, 0.38 A, SOD-523 Diodes Inc. ZLLS350TA

Vishay-1 D6 Diode, ultrafast, 600 V, 1.5 A, SMA BYG20J-E3/TRSemiconductor
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Table 3. UCC29950EVM-631 List of Materials (continued)
QTY REF DES DESCRIPTION MFR PART NUMBER

2 D7, D8 Diode, Schottky, 45 V, 20 A, TH ST Microelectronics STPS40L45CT
1 D11 Diode, Zener, 18 V, 500 mW, SOD-123 Diodes Inc. MMSZ5248B-7-F
2 D12, D13 Diode, switching, 100 V, 0.215 A, SOT-23 NXP Semiconductor BAV99,215
1 D14 Diode, Zener, 12 V, 300 mW, SOD-323 NXP Semiconductor BZX384-C12,115

Diode, fast rectifier, 800 V, 0.2 A, TVS, 1.7 mm x 0.72 D15, D16 Panasonic DA2JF8100Lmm x 1.25 mm
1 D20 Diode, ultrafast, 75 V, 0.3 A, SOT-23 Diodes Inc. BAS16-7-F

D5, D9, D18,2 Diode, ultrafast, 100 V, 0.25 A, SOD-323 NXP Semiconductor BAS316,115D19
1 F1 Fuse, 8 A, 250 V, TH Littelfuse 0216008.MXESPP

H1, H2, H3, B & F Fastener9 H4, H5, H6, Machine screw, pan, phillips, M3 x 5 mm MPMS 003 0005 PHSupplyH7, H8, H9
H10, H11, H12,

8 H13, H14, H15, Hex standoff #6-32 NYLON 1 inch x 1/2 inch Keystone 4824
H16, H17
H18, H19, H20,

8 H21, H22, H23, Standoff, Hex, 0.5 inch long #6-32 Nylon Keystone 1903C
H24, H25
H29, H30, H31,

7 H32, H33, H34, MAX clip Aavid Thermalloy MAX01NG
H35
HS1, HS2,3 Heatsink vert max clip, black, 4.25 inches Aavid 782653B04250GHS3

On-Shore2 J1, J2 Terminal block 5.08 mm vertical 3 position, th ED120/3DSTechnology
On-Shore1 J3 Terminal block, 4 x 1, 5.08 mm, TH ED120/4DSTechnology

Header, TH, 100 mil, 1 x 3, gold plated, 230 mil above Sullins Connector1 J4 PBC03SAANinsulator Solutions
On-Shore1 J5 Terminal block 5.08mm vertical 2 position, th ED120/2DSTechnology

1 J6 Header (shrouded), 100 mil, 5 x 2, gold, TH TE Connectivity 5103308-1
Wurth Elektronik1 L1 Coupled inductor, 2.2 mH, 8 A, 0.014 Ω, ±30%, TH 7448258022eiSos

1 L2 Inductor, ?, , A, TH Renco Electronics RLTI-1108
1 L3 Inductor, shielded, ?, 55 µH, A, 0.065 Ω, TH Vitec Corporation 75PR8106

Inductor, shielded, powdered iron, 1.5 µH, 31 A,1 L4 Vishay-Dale IHLP6767GZER1R5M110.00162 Ω, SMD
Thermal transfer printable labels, 0.65 inch wide x 0.201 LBL1 Brady THT-14-423-10inch high, - 10,000 per roll

1 D17 LED, green, TH Everlight HLMP1523
3 Q1, Q2, Q3 MOSFET, N-channel, 650 V, 25 A, TO-262 AOS AOW25S65

Infineon1 Q4 MOSFET, N-channel, 600 V, 0.021 A, SOT-23 BSS126 H6906Technologies
1 R1 Resistor, 10.0 Ω, 1%, 0.25 W, 1206 Vishay-Dale CRCW120610R0FKEA

CRM2010-JW-3R3ELF,2 R2, R3 Resistor, 3.3 Ω, 5%, 1 W, 2010 Bourns, Bourns Inc CRM2010-JW-1R0ELF
CSRN2512FKR120,Stackpole3 R4, R5, R6 Resistor, 0.25 Ω, 1%, 2 W, 2512 CSRN2512FKR120,Electronics Inc CSRN2512FTR100

Panasonic
3 R7, R8, R9 Resistor, 1.20 Ω, 1%, 1 W, 2512 Electronic ERJ-1TRQF1R0U

Components
2 R10, R17 Resistor, 3.30 Ω, 1%, 0.25 W, 1206 Panasonic ERJ-8RQF3R3V
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Table 3. UCC29950EVM-631 List of Materials (continued)
QTY REF DES DESCRIPTION MFR PART NUMBER

2 R11, R13 Resistor, 51.1 Ω, 1%, 0.25 W, 1206 Vishay-Dale CRCW120651R1FKEA
R12, R18, R25,5 Resistor, 10.0 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW060310K0FKEAR41, R62

1 R14 Resistor, 10.0 MΩ, 1%, 0.1 W, 0603 Yageo America RC0603FR-0710ML
1 R15 Resistor, 1.10 MΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW06031M10FKEA
1 R22 Resistor, 5.10 kΩ, 0.5%, 0.1 W, 0805 Susumu Co Ltd RR1220P-512-D
1 R24 Resistor, 49.9 Ω, 1%, 0.25 W, 1206 Panasonic ERJ-8ENF49R9V
1 R26 Resistor, 18.0 kΩ, 1%, 0.1 W, 0603 Yageo America RC0603FR-0718KL
1 R31 Resistor, 0 Ω, 5%, 0.125 W, 0805 Vishay-Dale CRCW08050000Z0EA
1 R33 Trimmer, 10 kΩ, 0.75 W, TH Bourns 3006P-1-103LF

R35, R36, R37,4 Resistor, 0 Ω, 5%, 0.25 W, 1206 Vishay-Dale CRCW12060000Z0EAR48
R38, R39, R40,6 Resistor, 3.09 MΩ, 1%, 0.25 W, 1206 Vishay-Dale CRCW12063M09FKEAR49, R50, R51

3 R42, R43, R44 Resistor, 10.0 MΩ, 1%, 0.25 W, 1206 Vishay-Dale CRCW120610M0FKEA
1 R45 Resistor, 75.0 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW060375K0FKEA
1 R46 Resistor, 3.3 MΩ, 5%, 0.1 W, 0603 Vishay-Dale CRCW06033M30JNEA
3 R47, R54, R59 Resistor, 100 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW0603100KFKEA
2 R52, R53 Resistor, 470 Ω, 1%, 0.1 W, 0603 Yageo America RC0603FR-07470RL
1 R55 Resistor, 2.21 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW06032K21FKEA
1 R56 Resistor, 3.32 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW06033K32FKEA
1 R57 Resistor, 1.00 Ω, 1%, 0.125 W, 0805 Panasonic ERJ-6RQF1R0V
1 R58 Resistor, 2.2 Ω, 5%, 0.125 W, 0805 Vishay-Dale CRCW08052R20JNEA
1 R60 Resistor, 0 Ω, 5%, 0.25 W, 1206 Vishay-Dale CRCW12060000Z0EA
0 R20, R32 Resistor, 5.10 kΩ, 1%, 0.1 W, 0603 Yageo America RC0603FR-075K1L
0 R21 Resistor, 100 Ω, 1%, 0.1 W, 0603 Vishay-Dale CRCW0603100RFKEA
0 R27 Resistor, 39.2 kΩ, 1%, 0.1 W, 0603 Vishay-Dale CRCW060339K2FKEA
1 R16, R61 Resistor, 1.00 kΩ, 1%, 0.25 W, 1206 Vishay-Dale CRCW12061K00FKEA

R19, R29, R30,2 Resistor, 0 Ω, 5%, 0.1 W, 0603 Vishay-Dale CRCW06030000Z0EAR34
1 R23, R28 Resistor, 1.20 kΩ, 1%, 0.1 W, 0603 Yageo America RC0603FR-071K2L
1 RT1 Thermistor NTC, 5 Ω, 25%, Disc, 220 mm x 770 mm GE Sensing CL-40

Sullins Connector2 SH1, SH2 Shunt, 100 mil, flash gold, black SPC02SYANSolutions
SIL1, SIL2,
SIL3, SIL4,8 Silcon thermal pad Bergquist Company SP900S-0.009-00-114SIL5, SIL6,
SIL7, SIL8

2 S1, S2, S3 Switch, toggle, SPST, 1 position, TH E-Switch 200USP9T1A1M2RE
1 T1 LLC transformer, 280 µH, TH Renco Electronics RLTI-1115
2 TP1, TP4 Test point, multipurpose, yellow, TH Keystone 5014

TP2, TP3, TP5,
TP6, TP7,
TP11, TP12,
TP13, TP14,
TP15, TP16,
TP17, TP18,25 Test point, multipurpose, white, TH Keystone 5012TP20, TP21,
TP22, TP23,
TP24, TP25,
TP26, TP29,
TP30, TP31,
TP32, TP33
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Table 3. UCC29950EVM-631 List of Materials (continued)
QTY REF DES DESCRIPTION MFR PART NUMBER

TP8, TP10,3 Test point, compact, black, TH Keystone 5006TP28
1 TP9 Test point, compact, red, TH Keystone 5005
1 TP19 Test point, multipurpose, red, TH Keystone 5010
1 TP27 Test point, multipurpose, black, TH Keystone 5011

Mini-flat half pitch package, general purpose Sharp1 U3, U4 PC3H7J00000Fphotocoupler, SMT Microelectronics
FID1, FID2,0 Fiducial mark. There is nothing to buy or mount. N/A N/AFID3

1 PCB1 Printed Circuit Board Any UCC29950EVM-631
4 A/8 A Single Channel High-Speed Low-Side Gate1 U1 TI UCC27511DBVDrivers

1 U2 High-Speed Low-Side Gate Driver Device, D0014A Texas Instruments UCC27714D14
1 U5 Precision Programmable Reference, DBZ0003A Texas Instruments TL431AIDBZ

Continuous-Conduction-Mode Power Factor Correction
1 U6 and LLC Resonant Converter Combo Controller, Texas Instruments UCC29950D

D0016A
Single Output LDO, 100 mA, Adjustable 1.2 to 18.5 V
Output, 3 to 60 V Input, with Enable and Power Good,1 U7 Texas Instruments TPS7A1601DGNT8-pin MSOP (DGN), -40 to 125 degC, Green (RoHS &
no Sb/Br)

1 V1 Varistor, 300 V, 1.75 kA, 7 MM radial, TH EPCOS Inc B72207S2301K101
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions of TI 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. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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