. VinMin = 10.0V Device = LM25011MY/NOPB
I TEXAS VinMax = 30.0V Topology = Buck
INSTRUMENTS Vout = 5.0V B3 = 5/21/13 7:18:51 PM
lout = 1.0A BOMEL A = $1.51
® ;s Total Pd = 1.21W
WEBENCH witikE A1 = 290.0mm2
BOM #i& = 14
Design : 3334464/3 LM25011MY/NOPB
LM25011MY/NOPB 10.0V-30.0V to 5.0V @ 1.0A
VinMin = 10.0V
VinMax = 30.0V =
lcbst
100.0 nF 2 ohm Vout = 5.0V
& N lout = 1.0A
L LM25011 %go:;g%%mv
= e v = '
T bten N oI S,
1 +Vba“ - =5 500.0 mwW 63.0 mW
T‘v: 50V J:fOS;"F -
—l_ SGnd FB
——Cout
3 ()out_l
Rfb1l
o
==
= 3=
AR
# B BT BHHES B Qy Price A/
1. Cbst MuRata GRM21BR71E104KA01L  Cap= 100.0 nF 1 $0.01 =
Series= X7R VDC=25.0V 0805 13mm2
IRMS=0.0 A
2. Cin TDK C3216X7R1H105K Cap=1.0 yF 2 $0.04 [
Series= X7R ESR= 10.0 mOhm 1206 19mm?2
VDC=50.0 V
IRMS=3.2 A
3. Cinx TDK C3216X7R1H105K Cap=1.0 yF 1 $0.04 [
Series= X7R ESR= 10.0 mOhm 1206 19mm2
VDC=50.0 V
IRMS=3.2 A
4. Cout TDK C3216X5R0J106K Cap=10.0 yF 1 $0.04 O
Series= X5R ESR= 3.1 mOhm 1206 19mm2
VDC=6.3V
IRMS=4.1 A
5. Css MuRata GRM216R71H103KA01D  Cap= 10.0 nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
6. D1 Vishay-Semiconductor BYS10-45-E3/TR VF@lo=500.0 mV 1 $0.10 .]
VRRM=45.0 V
SMA 37mm2
7. L1 TDK VLC6045T-220M L=22.0 pH 1 $0.20 TN
DCR= 130.0 mOhm
N_J
VLC6045 64mm2
8. Rfb1 Vishay-Dale CRCWO04029K76FKED Res= 9.76 kOhm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
9. Rfb2 Vishay-Dale CRCWO04029K76FKED Res=9.76 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
10. Rpgood Vishay-Dale CRCWO04029K76FKED Res=9.76 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
11. Rsns Rohm MCR25JZHFLR120 Res= 120.0 mOhm 1 $0.04 [I:[l
Series= 298 Power= 500.0 mW
1210 23mm2

Copyright © 2013, Texas Instruments Incorporated
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR71E104KA01L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.vishay.com/docs/86013/86013.pdf
http://www.tdk.co.jp/tefe02/e531%5Fvlc6045.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.rohm.com/products/databook/r/pdf/mcr25_ttk.pdf

WEBENCH® Design

# BN Lalbgis] EHRS B Qty Price  k/b
12. Rt Vishay-Dale CRCW0402150KFKED Res= 150.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
13. U1 Texas Instruments LM25011MY/NOPB Switcher 1 $0.95 -
MUC10A 34mm2
IC Tj Duty Cycle
625 o 55.0
525
60.0 /, o0
oo ~ ie
K > K
525 / ~ o425
~52. - S
2 500 '/ 5400
s 5 375
T 475 2350
= (6]
450 / — // > 325
o 425 / " 5 300
’ ~ - 2 0275
40.0 — 25.0
375 — 225
350 200
175
325 15.0
01 02 03 04 05 06 07 08 09 1.0 01 02 03 04 05 06 07 08 09 1.0
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V ==Vin=30.0V ==\/in=10.0V ==Vin=20.0V ==Vin=30.0V
Cin IRMS IC Ipk
050
1.0 e
045 /
0.9 /
0.40
o8 o
~035
< ~ —~07 /
O 030 // <
s — Xos /
X 025 / 2
05 g
E 0.20 /’/ 9 /
50
015 // 0.4
’ /' 0.3
0.10 /,/ 0zl /
005 |- —'/ .
01
0.00
01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 1.0
lout(A) lout(A)
===\/in=10.0V ==Vin=20.0V ==Vin=30.0V ===\/in=10.0V ==Vin=20.0V ==Vin=30.0V
L Pd D1 Tj
015
0.14 / 90 7
013 / 85
012 / 80
011 // 75 //f
0.10 G 7o /,/
§0.09 ges ///
< 008 S //
o =60 -~
@ 007 = ~ -
— 0.06 o 55 e
0.05 S 0O 5o 7/ —
0.04 /, 45 A /
0.03 g
> 40 _
=
E.Zi l/ 35 ,/
0.00
01 02 03 04 05 06 07 08 09 1.0 0.1 0.2 03 04 05 06 07 08 09 1.0
lout(A) lout(A)

==\/in=10.0V==Vin=20.0V==Vin=30.0V
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Efficiency Vout p-p
875 // 0.00450
85.0 / 0.00425
825
. 0.00400
$ 800 <
S // — 2000375
D775 / o
S / J/ & 0.00350
@ 750 -
2 / / S 0.00325
E725 |/ °
u / > 000300
70.0 / X
67.5 / 0.00275
65.0 [~ 0.00250
62.5 0.00225
01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 10
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V ==Vin=30.0V ==\/in=10.0V ==Vin=20.0V ==Vin=30.0V
Cin Pd Cout Pd
00013
0.0012 // 0.000019
0.000018
00011
0.000017
0.0010 0.000016
0.0009 0.000015
§0.0008 §0,000014
=
S 0.0007 T 0.000013
> 50006 . = 0.000012
5 3 0.000011
0.0005 4 O 0000010
0.0004 / =
: // 0.000009
0.0003 = — 0.000008
0.0002 // 0.000007
00001 0.000006
é 0.000005
0.0000 —*
01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 10
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V ==Vin=30.0V ===\/in=10.0V ==Vin=20.0V ==Vin=30.0V
M Vds Act M Irms
0.225 0.75
/ 0.70 /
0.200
0.65
0175 060 '/
. A
0.55 /
S 0150 / o~ 050 S o
5 ~ ZLoas 7 ~
< 0125 / / D 540 e // P
) d = v —
T 0.100 S / =035 / / >
> // / — S 030 U /
= 0075 v A 025 P A
/ // — 0.20 /7 .
0.050 D 0.15 —
/ . -
0.10 —
0025 |~ w” : 7
005 |
0.000 0.00
01 02 03 04 05 06 07 08 08 10 01 02 03 04 05 06 07 08 09 10
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V ==Vin=30.0V ==\/in=10.0V ==Vin=20.0V ==Vin=30.0V
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Pout lin Avg
0.60
5.0 J
055
45 /
0.50 /
4.0 045
35 0.40
<
035
Eao > -~
= = 0.30
325 < '
o 4/’ Af’
o £025 7 =
2.0 = 0.20 / // )
15 015 // //’
Lo 0.10 // '/,
A—‘f::::'————
05 0.05
0.00
01 02 03 04 05 06 07 08 09 10 01 02 03 04 05 06 07 08 09 10
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V==Vin=30.0V ===\/in=10.0V ==Vin=20.0V==Vin=30.0V
Total Pd Cout IRMS
0.0800
12 0.0775
11 0.0750
10 > 00725
09 / 0.0700
’ /, ~0.0675
§°»8 // g L 5 00650
T 07 7 - S 00625
E 06 " s X .0600
g 05 ~ red 5 00575
: ~ ~ O 0.0550
= ~ // O
04 ~ - 0.0525
03 '/,/ —— 0.0500
02 0.0475
’ — 0.0450
01 00425
0.0
01 02 03 04 05 06 07 08 09 10 014 02 03 04 05 06 07 08 09 10
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V==Vin=30.0V ==\/in=10.0V ==Vin=20.0V==Vin=30.0V
L Ipp IC Pd
027 0.65
0.26 0.60
0.25 055

0.24 050

0.23 045 /4/
—
Lo22 go.m ~

\
\
\

O\
\

2021 £ 035 ~ - -
=020 O 030 ~ — ~
— ~ 0. - ' >
0.19 "
0.25 - /
018 020 — -
. -
017 " —
0.15
0.16
0.10
0.15
0.14 0.08
0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A) lout(A)
==\/in=10.0V ==Vin=20.0V==\in=30.0V ==\/in=10.0V ==Vin=20.0V==\in=30.0V
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Diode Pd
0.425 P
0.400 /
0.375 "
0.350 /
0.325
0.300
Soa2rs ///
5 0250 A
Q@ 0225 -
(0] P
S 0.200 / //
© 0.175 7 -
0 0150 /. ,/
0.125 ,/
_
s S
0.050 /
0.025 |
0.000
0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A)
=\/in=10.0V ==Vin=20.0V ==Vin=30.0V
THHRE
# B BIE %50 88
1. Cin IRMS 291.655 mA Current WMABRFIHREURER
2. Cout IRMS 78.656 mA Current WHBERFIHREURER
3. ICIpk 1.136 A Current BN RIEEFF X BT
4. lin Avg 207.03 mA Current /A ER
5. Llpp 272474 mA Current e {5 3 & B BB R BR BUR BB IR
6. M1 Irms 425.543 mA Current Q lavg
7. BOM#& 14 General Total Design BOM count
8. X/h 290.0 mm2 General BOMA ## B Fr S ER
9. =X 755.23 kHz General FrRmE
10. IC Tolerance 50.0 mV General IC Feedback Tolerance
11. M Vds Act 127.84 mV General Voltage drop across the MosFET
12. #ER CCM General ESER
13. Pout 50W General Bazh=
14. 5 BOM $1.51 General Total BOM Cost
15. D1Tj 91.418 degC Op_Point DIESBRE
16. Vout OP 50V Op_Point Operational Output Voltage
17. &Z=H 18.109 % Op_point gz
18. ME 80.502 % Op_point RA%RE
19. ICT;j 61.588 degC Op_point BERELRE
20. ICThetaJA 48.0 degC/W Op_point B BR 1 S BN E A B R
21. IOUT_OP 1.0A Op_point lout BER
22. VIN_OP 300V Op_point VinigfER
23. Voutp-p 4.588 mV Op_point {5 ) ke 8 3 SUR B
24. CinPd 425.314 yW Power WABRBRINERFER
25. Cout Pd 19.179 yW Power MHEBE AR RER
26. —#RE Pd 409.457 mW Power ZIRENERER
27. ICPd 658.092 mW Power BB Th R FEH
28. LPd 143.0 mW Power ERER TR FE B
29. E{kPd 1.211W Power BINEFER
®’itHE A
# B BE L]
1. WHBER 1.0A BREEER
2. lout1 1.0 Amps Output Current #1
3. Ving&X 30.0V BERAABRE
4. Vin &» 10.0V BE@MARE
5. WHBE: 50V WHBE
6. Vout1 5.0 Volt Output Voltage #1
7. base_pn LM25011 EZEER¥SENFRES
8. i DC A TRZER
9. IERERE 30.0 degC HRR
Rt

1. LM25011 Product Folder : http://www.ti.com/product/im25011 : 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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