13 TEXAS
INSTRUMENTS

WEBENCH ®

Design : 3876120/10 UCC38C42DR
UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A

Design Report

VinMin = 110.0V
VinMax = 260.0V
Vout = 5.0V
lout = 2.0A

Device = UCC38C42DR
Topology = Flyback

Created = 9/8/16 5:23:04 PM
BOM Cost = $0.00

BOM Count = 54

Total Pd = 1.82W
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estimated values. The real numbers will depend on the attenuation needed at a particular frequency.

# Name Manufacturer Part Number Properties Qty Price Footprint
1. C11 TDK C5750X6S2W105K Cap=1.0 uF 1 $1.19
Series= X6S ESR=5.263 mOhm
VDC= 400.0 V )
IRMS= 0.0 A 2220 54 mm
2. Ci12 AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 |
Series= X7R ESR=280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
3. C13 Samsung Electro- CL21C102JBCNFNC Cap=1.0nF 1 $0.01 | ]
Mechanics Series= COG/NPO VDC=50.0V 0805 7 mm?
IRMS=0.0 A
4. C21 Taiyo Yuden LMK212BJ226MG-T Cap=22.0 uF 1 $0.12 |
Series= X5R VDC=10.0V 0805 7 mm?
IRMS=0.0 A
5. C22 Kemet C0805C220K3GACTU Cap=22.0 pF 1 $0.01 |
Series= COG/NPO VDC=25.0V 0805 7 mm?
IRMS=0.0 A
6. C23 Yageo America CCO805KRX7R9BB272 Cap= 2.7 nF 1 $0.01 | ]
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
7. Cbulk CUSTOM CUSTOM Cap=17.8 uF 1 NA
Series=? ESR=1.924 Ohm CUSTOM 0 mm?
VDC=441.23V
IRMS= 220.6 mA
8. Cecs Kemet C0805C181K5GACTU Cap=180.0 pF 1 $0.01 |
Series= COG/NPO VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
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http://www.tdk.co.jp/tefe02/e4993%5Fc.pdf
http://datasheets.avx.com/X7RDielectric.pdf
http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL21C102JBCNFNC.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0805C220K3GACTU
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0805C181K5GACTU
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Name Manufacturer Part Number Properties Qty. Price Footprint
Coutl Nichicon RNU1C471MDN1PH Cap=470.0 ur 1 $0.52
Series=? ESR=10.0 mOhm
VDC=16.0V
IRMS=6.1 A
NU_1000x1250 144 mm?®
Cout2 Panasonic 16SVPG270M Cap=270.0 uF 1 $0.70
Series=7? ESR= 8.0 mOhm
VDC=16.0V
IRMS=5.8A CAPSMT_62_C10 74 mm’
Cref AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 |
Series= X7R ESR=280.0 mOhm 0805 7 mm’
VDC=25.0 V
IRMS=0.0 A
Csnub TDK C3225X7T2J154K Cap= 150.0 nF 1 $0.19 B
Series= X7T ESR=11.907 mOhm 1210 15 mm?
VDC=630.0 V
IRMS=0.0 A
Ct Kemet C0805C102J5GACTU Cap=1.0 nF 1 $0.01 |
Series= COG/NPO ESR= 25.0 mOhm 0805 7 mm?
VDC=50.0 V
IRMS=1.71 A
Cvdd MuRata GRM188R71E104KA01D Cap= 100.0 nF 1 $0.01 ]
Series= X7R ESR= 30.0 mOhm 0603 5 mm?
VDC=25.0V
IRMS=151 A
Cx TDK B32913A5104M000 Cap=100.0 nF 1 $0.46
Series= 2231 VDC=1000.0 V
IRMS=0.0 A
B32913_ 2650x600x1500
228 mm’
Cyl TDK B81123C1102M Cap=1.0 nF 1 $0.22
Series= B81123 VDC= 3.0 kV
IRMS=0.0 A
B81123 1800x500x1050
140 mm?
Cy2 TDK B81123C1102M Cap=1.0 nF 1 $0.22
Series= B81123 VDC= 3.0 kV
IRMS=0.0 A
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http://datasheets.avx.com/X7RDielectric.pdf
http://www.tdk.co.jp/tefe02/e4666%5Fc.pdf
http://capacitoredge.kemet.com/capedge2/DataSheet/Datasheet%2DC0805C102J5GACTU.pdf?pn%3DC0805C102J5GACTU
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R71E104KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://en.tdk.eu/inf/20/20/ds/X1%5FB32911%5F918%5F530V.pdf
http://en.tdk.eu/inf/20/20/db/fc%5F2009/Y1%5FB81123.pdf
http://en.tdk.eu/inf/20/20/db/fc%5F2009/Y1%5FB81123.pdf
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Name Manufacturer Part Number Properties Qty. Price Footprint
Cy3 TDK B81123C1102M Cap=1.0nF 1 $0.22
Series= B81123 VDC= 3.0 kV
IRMS=0.0 A
B81123 1800x500x1050
140 mm’
D12 Diodes Inc. MMSZ5248B-7-F Zener 1 $0.04 IR
SOD-123 13 mm’
D21 Vishay-Semiconductor SS12-E3/61T VF@Ilo=500.0 mV 1 $0.08 .]
VRRM=20.0 V
SMA 37 mm’
Dac Vishay-Semiconductor DF10SA VF@lo=1.1V 1 $0.24
VRRM= 1,000.0 V
DF-S 99 mm’
Daux Diodes Inc. DFLS1200-7 VF@lo= 850.0 mV 1 $0.21 &
VRRM=200.0 V PowerDI123 13 mm®
Dsec Fairchild Semiconductor FSV8100V VF@Ilo=670.0 mV 1 $0.21
VRRM= 100.0 V
TO-277A 56 mm?
Dsec2 Fairchild Semiconductor FSV8100V VF@lo=670.0 mV 1 $0.21
VRRM= 100.0 V
TO-277A 56 mm’
Dsnub CUSTOM CUSTOM VF@Ilo=500.0 mV 1 NA
VRRM= 740.536 V CUSTOM 0 mm?
L1 API Delevan CM6296R-154 Lp= 150.0 pH 1 $6.32
Rp=16.0 mOhm
Leakage L=1.8 pH
Nsl1ltoNp= 1.0
Rs1= 0.0 Ohms
CM6296 833 mm’
L2 Coilcraft SER1360-182KLB L=1.8 pH 1 $0.72
DCR= 2.4 mOhm
SER1360 225 mm*
M1 STMicroelectronics STF10N80K5 VdsMax= 800.0 V 1 $2.52
IdsMax= 9.0 Amps
TO-220FP 79 mm’
o1 Vishay-Semiconductor TCMT1109 Optocoupler 1 $0.21 -
SOP-4 44 mm’
Qsc STMicroelectronics 2N2222A Bipolar Transistor 1 NA
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http://en.tdk.eu/inf/20/20/db/fc%5F2009/Y1%5FB81123.pdf
http://www.diodes.com/datasheets/ds18010.pdf
http://www.vishay.com/docs/88746/88746.pdf
http://www.vishay.com/docs/88574/dfsa.pdf
http://www.diodes.com/datasheets/ds30628.pdf
http://www.delevan.com/seriesPDFs/CM6296.pdf
http://www.coilcraft.com/pdfs/ser1360.pdf
http://www.st.com/content/ccc/resource/technical/document/datasheet/c9/53/fa/9b/1b/09/42/cb/DM00122529.pdf/files/DM00122529.pdf/jcr:content/translations/en.DM00122529.pdf
http://www.st.com/web/en/resource/technical/document/datasheet/CD00003223.pdf
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Tolerance=1.0%

Name Manufacturer Part Number Properties Qty. Price Footprint
.R1 Vishay-Dale AC03000001009JACCS Res=10.0 Ohm 1 $0.30 —I—
Series= F_RES Power=2.25 W ACO03 158 mm?
Tolerance=5.0%
R11 Vishay-Dale CRCWO040210KOFKED Res= 10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
R12 Vishay-Dale CRCWO04021K65FKED Res= 1.65 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
R13 Vishay-Dale CRCWO04024K99FKED Res=4.99 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
R21 Vishay-Dale CRCWO040210KOFKED Res=10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
R22 Vishay-Dale CRCWO040233K2FKED Res= 33.2 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Raux Vishay-Dale CRCWO040210ROFKED Res=10.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rbias Vishay-Dale CRCWO0402205RFKED Res= 205.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rcs Vishay-Dale CRCWO04022K00FKED Res= 2.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rdrv Vishay-Dale CRCWO04027R15FKED Res=7.15 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbb Yageo America RT0805BRDO0O71K42L Res=1.42 kOhm 1 $0.05 [ ]
Series= RT0805 Power= 125.0 mW 0805 7 mm?
Tolerance= 0.1%
Rfbt Yageo America RCO0603FR-074K3L Res= 4.3 kOhm 1 $0.01 n
Series=? Power= 100.0 mW 0603 5 mm’
Tolerance= 1.0%
Rled Vishay-Dale CRCWO04022K10FKED Res= 2.1 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rsc Vishay-Dale CRCWO040215K0FKED Res= 15.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rsns Yageo America RC1206FR-073R6L Res= 3.6 Ohm 1 $0.01 [
Series=? Power= 250.0 mW 1206 11 mm’
Tolerance= 1.0%
Rsnub Vishay-Dale CRCW2010300KFKEF Res= 300.0 kOhm 1 $0.03 D:D
Series=? Power= 750.0 mW )
Tolerance= 1.0% 2010 32 mm
Rstartupl Panasonic ERJ-8ENF2213V Res=221.0 kOhm 1 $0.01 [
Series= ERJ-8E Power= 250.0 mW 1206 11 mm?
Tolerance= 1.0%
Rstartup2 Panasonic ERJ-8ENF2213V Res= 221.0 kOhm 1 $0.01 [
Series= ERJ-8E Power= 250.0 mW 1206 11 mm®
Tolerance= 1.0%
Rt Vishay-Dale CRCWO040217K4FKED Res=17.4 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rx1 Vishay-Semiconductor CRCW2010200KFKEF Res= 200.0 kOhm 1 $0.03 D:D
Series= ? Power= 750.0 mW )
Tolerance= 1.0% 2010 32 mm
Rx2 Vishay-Semiconductor CRCW2010200KFKEF Res=200.0 kOhm 1 $0.03 D:l:l
Series=? Power= 750.0 mW )
2010 32 mm
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http://www.vishay.com/docs/28861/ac03cs.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/pdf/PYu%2DRT%5F1%2Dto%2D0.05%5FRoHS%5FL%5F3.pdf
http://www.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/documents/recent/PYu%2DRC1206%5F51%5FRoHS%5FL%5F6.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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# Name Manufacturer Part Number Properties Qty. Price Footprint

52. T1 CUSTOM CUSTOM Lp=8.139 mH 1 NA
Rp= 870.0 mOhm CUSTOM 0 mm®
Leakage L= 162.782
uH

Ns1toNp= 0.036
Rs1= 8.6 mOhms
Ns2toNp= 0.092
Rs2=700.0 pOhms

53. Ul Texas Instruments UCC38C42DR Switcher 1 $0.60
DO008A 57 mm®
54. VR Texas Instruments LMV431CM5/NOPB Voltage References 1 $0.16 l
R-PDSO-G3 16 mm®
Cx Pd lout_DCM
0.000000005
1.40
0.000000004 135
1.30
0.000000003 125
1.20
0.000000002 115
110
%‘ 0.000000001 $1.05
= g 1.00
S 0.95
o 0.000000000 D|0.90
x —
O -0.000000001 5085
O 0.80
-0.000000002 0.75
0.70
-0.000000003 065
0.60
-0.000000004 0.55
0.50
-0.000000005 045
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Ipri Avg Paux
0.01425
0.10 v 0.01400 lf
e 001375 /
0.09 7 0.01350 /
0.08 0.01325 /
: d 0.01300 /
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2\0'07 rd 0.01250 //
= 0.06 0.01225
S d - < 0.01200
0.05 5 001175
= r //, S8 001150
0.04 0.01125
= v _—
0.01100 -
0.03 / // 0.01075 /—v
/ / // 0.01050
0.02 0.01025 i
- ———
/// //:’/’ 0.01000 e
001 e 0.00975 |-
000 — 0.00950
’ 0.2 03 04 0506 070809101112 13141516 17 18 19 20 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==Vin=260.0V ==\/in=110.0V ==Vin=185.0V ==Vin=260.0V
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http://www.ti.com/product/UCC38C42
http://www.ti.com/product/LMV431
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M1 Pd Rdrv Pd
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Dsec2 Pd Vout Actual
0.70
0.65 ,/ 4.994929582
0.60 4.994929581
s
0.55
i 4.994929580
0.50
EMS ,/ > 4994929579
T
T 040 S 4.994929578
/ =
o 035 7 ©
) < 4994929577
© 0.30 —
2 . 3
0.25 4.994929576
d >
020 y 4994929575
0.15 7
0.10 4.994929574
0.05 4.994929573
02 03 04 0506 070809101112 13 141516 17 18 19 20 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Output Current (A) Output Current (A)
=\/in=110.0V ==Vin=185.0V ==Vin=260.0V =V/in=110.0V==Vin=185.0V ==Vin=260.0V
Dsec2 Vf AC Frequency
0.670000005
0.670000004 60.000000004
0.670000003 60.000000003
—~
0.670000002 N 60.000000002
— <
\>_/0.670000001 360.000000001
=
> o
o 0.670000000 = 60.000000000
o o
) ]
v 0.669999999 . 59.999999999
[a) Lo
0.669999998 2 59. 98
0.669999997 59.999999997
0.669999996 59.
0.669999995 59.999999995
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
Output Current (A) Output Current (A)
==V/in=110.0V ==Vin=185.0V ==Vin=260.0V ==V/in=110.0V ==Vin=185.0V ==Vin=260.0V
Peak Rectified Vin Pd Rstartup
375
11
350
1.0
325
< 0.9
<
< 300
> go.s
o
O 275
o 297
=
= 250 Sos
Q 7]
L o4
X 225 0.5
~ o
< a
@ 200 04
a
0.3
175
0.2
150
0.1
02 03 04 0506 07 0809 1011 12 13 14 1516 17 18 19 2.0 02 03 04 0506 070809101112 13 141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Copyright © 2016, Texas Instruments Incorporated 7 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

Snubber Pd Cbulk Pd
021
0.20 // 0.065
0.19 // 0.060 /'
018 / 0.055 7/
. / y
/ 7 0.050
017 / A /
So1s ,/ % 0.045 //
b= /
E 0.15 §0,040 ,/
014 0.035
<] //‘ x //
0 013 7 = 0.030
Q 3 //
(% 012 8 oo2s /
0.11 ” 0.020
0.10 " 0.015 ,J ,/
009 7 0.010 i ~
) —
0.08 |- 4/, -
0.005 — ;__
0.07 e
0.000 gé‘
02 03 04 0506 070809 10 1.1 12 1.3 1.4 15 16 1.7 1.8 1.9 2.0 02 03 04 0506 07 0809 1.0 11 1.2 13 1.4 15 1.6 1.7 1.8 1.9 2.0
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==Vin=260.0V ==\/in=110.0V ==Vin=185.0V ==Vin=260.0V
Coutl Pd Duty Cycle
0.055 60
0.050 ,/ 55
0.045 ,/ 50
0.040 / s
§0035 S S /
| <
< 7/ D 40
& 0030 e © / A
i /S 35
b 0.025 / ‘/ © /,
S > di >30 P 4
3 4 s o~ -
O 0.020 S a P —
7/ 25 7
0.015 / //
— S A
- 20 / ~
0.010 ~
> 15
0.005 L
0.000 — 0
: 02030405060708091011121314151617 18 19 2.0 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V ==Vin=185.0V ==\in=260.0V
lin rms L1 Pd
011 _ 0.00070 y
0.00065
0.10 ,’ /
/' 0.00060
0.09 . /
// 0.00055 /S
0.08 0.00050 /
/
—~o07 0.00045 //
< - L = 000040
@ 0.06 = //
IS _~ £ 000035 /
0.05
k= > _— =1 000030 /
- ///// 0.00025 / s
0.04 v — e /
" — 0.00020
003 e 0.00015 //
0.02 2 0.00010 / e
001 = 0.00005 > /,‘—/
——
0.00000 — =
02 03 04 05 06 07 0809 1.0 11 1.2 13 1.4 15 1.6 1.7 1.8 1.9 2.0 0.25 050 0.75 1.00 1.25 1.50 1.75 2.00
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V ==Vin=185.0V ==\in=260.0V
Copyright © 2016, Texas Instruments Incorporated 8 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

T1 Iprim RMS Cy Pd
0.000000005
/
013
”~ 0.000000004
012
011 ,/ 0.000000003
,20.10 0.000000002
Ty 009 ,/
S Jos g 0.000000001
DE:007 // /// - E 0.000000000
X X
'S 006 1/ — >
o ' 4// O'-0.000000001
005 g 7
004 -0.000000002
003 o —
: — -0.000000003
0.02 /'/4’
= -0.000000004
001 |-*
-0.000000005
02 03 04 0506 07 08 09 1.0 1.1 12 13 1.4 1.5 1.6 1.7 1.8 1.9 2.0 025 050 075 1.00 125 150 1.75 2.00
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Ton Act Tsw
6.0
10.116279074
55
10.116279073
5.0
10.116279072
45
—_
» )/ 10.116279071
S 40 =
=
3] ,/ ~ 210116279070
< 3.5 / /, =
£ 30 P '/ 2 10116279069
. Pa —
25 - 10.116279068
20 // /'// 10116279067
15 10.116279066
10 10.116279065
02 03 04 0506 070809101112 13141516 17 18 19 20 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Efficiency T1 Is1 RMS
85 -
| s 3.00 /,
80
— JE— 275 7
75 /l
/ /, — 250 7/
70 = 7
/ ~ —~225 //'
Ses / / ~ NS //
= ~ @ 2.00
= s
O'60 =
b / X175 ?
O g5 /
— —
S // / © 150
= 50 /
m // |‘:' 1.25
45
1.00
40
075
35
/ 0.50 /
30
025
02 03 04 05 06 07 08 09 10 1.1 12 1.3 14 1.5 16 1.7 1.8 1.9 20 02 03 04 0506 07 08 09 1.0 1.1 12 13 1.4 1.5 1.6 1.7 1.8 1.9 20
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Copyright © 2016, Texas Instruments Incorporated 9 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

Pout Vaux
10 14.512490633
9 14512490632
8 14.512490631
. 14.512490630
S < 14512490629
= <
— x
g 5 g 14512490628
[ >
4 14.512490627
3 14512490626
2 14512490625
1 14.512490624
02 03 04 05 06 07 08 09 1.0 1.1 12 13 1.4 1.5 1.6 1.7 1.8 1.9 2.0 0.25 050 075 1.00 1.25 1.50 1.75 2.00
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Total Pd T1 Is1 pk
6.00
/
3.00 575
— 7
o 5.50 7
275 — 525 ,/
— 5.00 / A
250 : .4 =
' e 4.75 S/
e /!
225 — 450 A
— — 425
E L~ < Ve
S 200 — X 4.00 $
O L Q375
= 175 A 350 /
O 150 - ot 3%
E iz —
L — - - 3.00
125 e _— 2.75
— 250
1.00 - 2.25 /'/
— 2.00 /
0.75 — 1.75 ,/
0.50 150
) 1.25
02 03 04 0506 070809101112 13141516 17 18 19 20 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==Vin=260.0V ==\/in=110.0V ==Vin=185.0V ==Vin=260.0V
Dsec Pd Tdead
070 P 6,500
0.65 7 6.000 \
0.60 \
5500
055 ,/ \
5,000
050 \\\
Y 4,500
0.45 , —
» 4,000
5040 £
g y 35 3500 \
- 035 > ] \\ \
o @ 3,000 \
3 os s \ O\
o . = 2500 \
0.25 7 \\ AL
0.20 2,000 \ ‘\
0.15 7 1500 \ \\ \
0.10 1,000 \ \\
0.05 500 \ SN
0
02 03 04 05 06 07 08 09 1.0 1.1 12 13 1.4 1.5 1.6 1.7 1.8 1.9 2.0 02 03 04 0506 07 0809 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
Output Current (A) Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Copyright © 2016, Texas Instruments Incorporated 10 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

Coutl IRMS

N
N
3

N
o
IS)

i
I
o

\ O\
\

-
o
o

[
N}
o

Coutl IRMS(A)

-
=}
S}

°
Y
o

/

o
w
o
\

N
N
o

02 03 04 05 06 07 08 09 1.0 11 12 13 14 15 16 17 18 19 2.0

Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V

Ipriripple pk- pk percentage

200

©
o

\ \

©
o

PR PP
)

o

d

o

/r’
~
/

/

130
\

o
/
/
/

/
/

/
./
/

/
/

®
o
o/

/
/
[

o
o

Ipriripple pk- pk percentage(%)

IS
o

02 03 04 05 06 07 08 09 101112 13 14 1516 17 18 19 2.0

Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V

Dsec Vf

0.670000005

0.670000004

0.670000003

0.670000002

0.670000001

0.670000000

0.669999999

Dsec Vf(V)

0.669999998

0.669999997

0.669999996

0.669999995

0.25 0.50 0.75 1.00 1.25 1.50
Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V

Copyright © 2016, Texas Instruments Incorporated

175

2.00

11

IC Pd(W)

Power Factor

Vsnub (V)

IC Pd

0.072664847

0.072664846

0.072664845

0.072664844

0.072664843

0.072664842

0.072664841

0.072664840

0.072664839

0.072664838

1.000000004

1.000000003

1.000000002

1.000000001

1.000000000

0.999999999

0.999999998

0.999999997

0.999999996

0.999999995

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Power Factor
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00

Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V

Vsnub

250

240

230

N
\

220 7

210

A\

7
200 /

190 S

\

180

170

o~

160
7
7

150

02 03 04 05 06 07 08 09 10 11 12 13 14 1516 17 18 19 20

Output Current (A)
==\/in=110.0V==Vin=185.0V ==Vin=260.0V

ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

Rfb Pd Ipriripple
0.004370634 0135
0.130
J/
0.004370633 0.125 (
0.120 / AN
0.004370632 0115 N,
0.110
0.004370631 —
< 0.105 7/
S © /
< 0.004370630 20100 /
© =%
g 2 0.095 Vs
o 0.004370629 ‘= 0.090 /
& 'Z 0085 /
0.004370628 2 5080
0.075
0.004370627
0.070 //
0.004370626 0.065
0.060 /
0.004370625 0.055
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 02 03 04 0506 07 0809 1.0 11 1.2 13 1.4 15 1.6 1.7 1.8 1.9 2.0
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==Vin=260.0V ==\/in=110.0V ==Vin=185.0V ==Vin=260.0V
Rsns Pd Avg Bridge Diode Pd
0.065 . 013
0.060 p.
/ 012
/ .
0.055 / 011 v
0.050 / <-0.10
/ S rd
0.045 / & 0.00 s
o
§0,040 / S 0.08
=1 / o
@ 0.035 QN 007 I/
) // —~
o
c 0030 / 8 006
1 / 4/ ©° P =
¥ 0.025 / /, = 005 7
0.020 ~ D 004 / 7
A~ - o / -
0015 e j: 0.03 7 /7‘/ =
0.010 // s . 0.02 l/ —
0.005 = - 0.01 : e
X A —
0.000 0.00
02 03040506 070809101112 13141516 17 18 19 20 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V ==Vin=185.0V ==\in=260.0V
Vin_OP_RMS L2 Pd
0.0100
260 0.0095
250 0.0090 /
240 0.0085 /
230 0.0080 V4
220 0.0075
— 0.0070
%210 0.0065 /
200 S 00060 /
190 < 0.0055
°
o '180 & 00050 V4
O 170 « 00045
<160 —1 0.0040
= 0.0035
> 150 0.0030
140 0.0025
130 0.0020
120 0.0015
110 0.0010 - ~
100 0.0005 "
0.0000
02 03 04 0506 07 08 09 10 1.1 1.2 1.3 1.4 15 16 1.7 1.8 1.9 2.0 02 0304 0506070809 1011121314 151617 1.8 1.9 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V==Vin=185.0V ==Vin=260.0V
Copyright © 2016, Texas Instruments Incorporated 12 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

Vout pp percentage Isec Ripple
0.750 3.75
0.725
0.700 3.50
0.675 /
=
50.650 /, 3.25 7/
> 0.625
D 0.600 3.00
] <
+~ 0575 / T /
o 0550 / 3275 /
© 0525 a /
2 0500 / ¥ 250 7/
V
o 0475 / 9 /
© 0.450 n 2.25
'5' 0.425 /
g 0.400 , 2.00 /
0375 /
0.350 1.75
0.325 /
0.300 150
02 03 04 0506 070809101112 13141516 17 18 19 20 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V ==Vin=185.0V ==\in=260.0V
Vout p-p Rx Pd
0.0375 0.70
0.65
0.0350
/ 0.60
0.0325 4 055
0.0300 0.50
—
3 / 045
0.0.0275 <
' / 5 0.40
Q00250 / e
= // < 035
> 0.0225 0.30
0.25
0.0200
/, 0.20
0.0175 / 0.15
0.0150 010
02030405060708091011121314151617 18 19 2.0 02 03 04 0506 070809101112 13141516 17 18 19 20
Output Current (A) Output Current (A)
==\/in=110.0V ==Vin=185.0V ==\in=260.0V ==\/in=110.0V ==Vin=185.0V ==\in=260.0V
T1 Iprim pk
0.21
0.20 7
yd
0.19 e
018 ,/ 717
0.17 / o
—~
< 0.16
<015
2014 ;//
. /
€o1s /
= 7
S 012
- 0.11
I~ 0.10
0.09
0.08
0.07
0.06
0.05

02 03 040506070809 101112 1314151617 18 19 20

Output Current (A)

==\/in=110.0V==Vin=185.0V==Vin=260.0V

Operating Values

# Name Value Category Description

1. Coutl IRMS 2314 A Current Output capacitorl RMS ripple current

2. linrms 107.48 mA Current RMS Input Current

3. lout_DCM 515.961 mA Current Approximate Current below which DCM mode of operation will begin

4. lpri Avg 101.283 mA Current Average Current in Primary Winding over the complete Switching

Period

5. lpriripple 79.748 mA Current Ripple Current in the Primary Winding

6. |lpriripple pk-pk 46.588 % Current Primary Current pk-pk ripple percentage(of Ipri avg during ton only)
percentage

7. Isec Ripple 221A Current Ripple Current in the Secondary Winding

8. T1 Iprim RMS 132.857 mA Current Transformer Primary RMS Current

9. T1 Iprim pk 211.053 mA Current Transformer Primary Peak Current

Copyright © 2016, Texas Instruments Incorporated

13 ti.com/webench

WEBENCH® Design Report UCC38C42DR : UCC38C42DR 110.0V-260.0V to 5.00V @ 2.0A September 8, 2016 17:23:13 GMT-07:00



WEBENCH® Design

# Name Value Category Description

10. T1Is1 RMS 3.059 A Current Transformer Secondaryl RMS Current

11. T1lslpk 5.849 A Current Transformer Secondaryl Peak Current

12.  AC Frequency 60.0 Hz General Input AC frequency

13. BOM Count 54 General Total Design BOM count

14. Daux trr 0.0 ns General Auxiliary Diode Reverse Recovery Time

15. Dsec Vf 670.0 mV General Effective Forward Voltage Drop at the Operating Current

16. Dsec trr 19.64 ns General Output Diode Reverse Recovery Time

17. Dsec2 Vf 670.0 mV General Effective Forward Voltage Drop at the Operating Current

18. Dsnub trr 0.0ns General Snubber Diode Reverse Recovery Time

19. FootPrint 2.927 k mm® General Total Foot Print Area of BOM components

20. Frequency 98.851 kHz General Switching frequency

21. Mode CCM General Conduction Mode

22. Pout 10.0 W General Total output power

23. Power Factor 1.0 General Assumed Power Factor for the Application

24. Tdead 0.0 ns General Approximate Dead Time of the Regulator

25. Toff 4.265 us General Approximate Converter Off Time

26. Ton Act 5.986 us General Approximate Converter On Time

27. Total BOM $0.0 General Total BOM Cost

28. Tsw 10.116 us General Switching Time Period

29. Vaux 14512V General Auxiliary Voltage

30. Vsnub 247.268 V General Voltage Across the Snubber

31. Vout Actual 4995V Op_Point Vout Actual calculated based on selected voltage divider resistors

32. Vout OP 50V Op_Point Operational Output Voltage

33. Duty Cycle 59.168 % Op_point Duty cycle

34. Efficiency 84.582 % Op_point Steady state efficiency

35. ICTj 33.633 degC Op_point IC junction temperature

36. ICThetaJA 50.0 degC/W Op_point IC junction-to-ambient thermal resistance

37. IOUT_OP 20A Op_point lout operating point

38. M1TjOP 32.73 degC Op_point M1 MOSFET junction temperature

39. Peak Rectified Vin 155.562 V Op_point Peak voltage seen at rectified input

40. Vin_OP_RMS 110.0V Op_point AC Input RMS Voltage

41. Vout p-p 22.101 mV Op_point Peak-to-peak output ripple voltage

42. Avg Bridge Diode Pd  128.672 mW Power Average Power Dissipation in the Bridge Diode over the AC Line Period

43. Chbulk Pd 65.017 mwW Power Bulk capacitor power dissipation

44. Coutl Pd 53.556 mW Power Output capacitorl power dissipation

45. CxPd 0.0wW Power X-cap Power Dissipation

46. CyPd 0.0wW Power Y-caps Power Dissipation

47. Dsec Pd 670.0 mW Power Secondary Diode Power Dissipation

48. Dsec2 Pd 670.0 mW Power Secondary Diode Power Dissipation

49. ICPd 72.665 mwW Power IC power dissipation

50. L1Pd 667.353 pW Power Power Dissipation in the Inductor

51. L2Pd 9.6 mW Power Average Power Dissipation in the Inductor Over the AC Line Period

52. M1Pd 43.677 mW Power M1 MOSFET total power dissipation

53. Paux 14.136 mW Power Power Dissipation in Raux and Daux

54. Pd Rstartup 178.847 mW Power Power Dissipation in Rstartupl and Rstartup2

55. Rdrv Pd 33.815 pw Power Power Dissipation in Gate Drive Resistor

56. Rfb Pd 4.371 mW Power Rfb Power Dissipation

57. Rsns Pd 63.544 mW Power Current Limit Sense Resistor Power Dissipation

58. RxPd 120.961 mwW Power Total Power Dissipation in Rx1 and Rx2

59. Snubber Pd 204.218 mW Power Snubber Power Dissipation

60. T1Pd 191.63 mW Power Estimated Losses in Transformer

61. Total Pd 1.823 W Power Total Power Dissipation

62. Vout Tolerance 1.478 % Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable

63. Vout pp percentage 442.02 m% Output Voltage ripple percentage

Design Inputs

# Name Value Description

1. lout 2.0 Maximum Output Current
2. VinMax 260.0 Maximum input voltage
3. VinMin 110.0 Minimum input voltage

4. Vout 5.0 Output Voltage

5. line_fsw 60.0 Light Output in Lumen

6. base_pn UCC38C42 Base Product Number

7. source AC Input Source Type

8. Ta 30.0 Ambient temperature

Design Assistance
1. UCC38C42 Product Folder : http://www.ti.com/product/UCC38C42 : contains the data sheet and other resources.
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WEBENCH® Design

Texas Instruments' WEBENCH simulation tools attempt to recreate the performance of a substantially equivalent physical implementation

of the design. Simulations are created using Texas Instruments' published specifications as well as the published specifications of other

device manufacturers. While Texas Instruments does update this information periodically, this information may not be current at the time the
simulation is built. Texas Instruments does not warrant the accuracy or completeness of the specifications or any information contained therein.
Texas Instruments does not warrant that any designs or recommended parts will meet the specifications you entered, will be suitable for your
application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation. Texas Instruments does not
warrant that the designs are production worthy.

You should completely validate and test your design implementation to confirm the system functionality for your application prior to
production.

Use of Texas Instruments' WEBENCH simulation tools is subject to Texas Instruments' Site Terms and Conditions of Use. Prototype boards
based on WEBENCH created designs are provided AS IS without warranty of any kind for evaluation and testing purposes and are subject to
the terms of the Evaluation License Agreement.
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