. VinMin = 10.0V Device = LM2596S-ADJ/NOPB
I TEXAS VinMax = 24.0V Topology = Buck
INSTRUMENTS Vout = 5.0V B3 = 10/9/13 6:33:31 AM
lout = 2.5A BOME A = $3.75
® ;s Total Pd = 2.58W
WEBENCH witikE A1 = 997.0mm2
BOM & =10
Design : 3741022/24 LM2596S-ADJ/NOPB
LM2596S-ADJ/NOPB 10.0V-24.0V to 5.0V @ 2.5A
Rfb1 Cf
1,000 Ohm 5.6 nF
63.0 mW I
Rfb2
] 3.09 kOhm
63.0 mW
A%
FB
Vin L1
VinMin = 10.0V 47.0 pH Vout = 5.0V
VinMax = 24.0V 42596 o bl lout = 2.5A
ON/\O\R\F GND
|
+ D1
~—=_Vin VE@lo= 450.0 mV
— . VRRM= 40.0 V .
——Cin ——Cout
“T>100.0 pF “T>330.0 yF
160.0 mOhm 90.0 mOh out
Qty= 3 W
W=
BN EHE S
# B BT BHHE Bt Qy Price A/
1. Cf Yageo America CCO0805KRX7R9BB562 Cap=5.6 nF 1 $0.01 @
Series= X7R VDC=50.0 V 0805 7mm2
IRMS=0.0 A
2. Cin Panasonic EEE-FK1V101P Cap=100.0 pF 3 $0.24
Series= FK ESR= 160.0 mOhm
VDC=35.0V
IRMS=600.0 mA
SM_RADIAL_F 124mm?2
3. Cout Nichicon UUD1V331MNL1GS Cap= 330.0 pF 1 $0.25
Series= uD ESR=90.0 mOhm
VDC=35.0V ! !
IRMS=670.0 mA
SM_RADIAL_10BMM
160mm2
4. D1 Diodes Inc. B340LB-13-F VF@lo=450.0 mV 1 $0.14 .|
VRRM=40.0 V
SMB 44mm2
5. L1 Coilcraft MSS1210-473MEB L=47.0 yH 1 $0.81
DCR=51.0 mOhm
MSS1210 204mm2
6. Rfb1 Vishay-Dale CRCWO04021K00FKED Res= 1,000 Ohm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 3mm2
Tolerance= 1.0%
7. Rfb2 Vishay-Dale CRCWO04023K09FKED Res= 3.09 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 3mm2
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http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.panasonic.com/industrial/components/pdf/smt%5Faec%5F050505.pdf
http://products.nichicon.co.jp/en/pdf/XJA043/e%2Dud.pdf
http://www.diodes.com/datasheets/ds30240.pdf
http://www.coilcraft.com/pdfs/mss1210.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf

WEBENCH® Design

# BN Labeti] EHRS B Qty Price  X/b
8. U1 Texas Instruments LM2596S-ADJ/NOPB Switcher 1 $1.80
TS5B 199mm2
Q lavg ICTj
15 120
P
14 115
13 110
1.2 105
11 prd 100 o
1.0 . 95 v
Zoo > % 90 / o
oo - ~ g 7. .
. L S .
% o = 80
s _— =0 g
. 7 o
J/ _— e -
0.5 / — 65 /
04 7 = 60 r
03 // — 55
02 //// 50
45 |
01 | o=
% 40
0.0
0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25
lout(A) lout(A)
==\/in=10.0V==Vin=17.0V==Vin=24.0V ==\/in=10.0V==Vin=17.0V==Vin=24.0V
Duty Cycle Cin IRMS
575 12
55.0
525 11
50.0 1.0
=475 09
S 450 <
D 425 08
Q 42, 8
S 400 S 07
O 375 & 0.6
>35.0 c
S35 G 05
30.0 04 Z
275 03 ‘/
25.0 )
225 — 02
20.0 01
175
025 05 075 1 125 15 175 2 225 25 025 05 075 1 125 15 175 2 225 25
lout(A) lout(A)
==\/in=10.0V==Vin=17.0V ==Vin=24.0V ==\/in=10.0V==Vin=17.0V ==Vin=24.0V
IC Ipk L Pd
275 / 0350
0325
250
// 0.300 //
2.25 /
7 0275 /
2.00 // 0250
—_ 7/ 0.225
<L17s < s
< / 20200
2150 7 £ 0175
O s // —10.150
/ 0.125
1.00
// 0.100 g
0.75 7 0075 v
7 0.050 ~
050 7 : ~
0.025 "
025 0.000
025 05 075 1 125 15 175 2 225 25 025 05 075 1 125 15 175 2 225 25
lout(A) lout(A)

==\/in=10.0V==Vin=17.0V==Vin=24.0V
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WEBENCH® Design

Efficiency

84

83

=

82

/,

//

//

78

Efficiency (%)

77

76

75

\\

74

0.25 0.5 0.75 1 1.25 15

lout(A)
==\/in=10.0V==Vin=17.0V ==Vin=24.0V

1.75 2

Cin Pd

2.25

0.085

0.080

0.075

0.070

0.065

0.060

0.055

g 0.050

T 0.045

N\

0.040

\

— 0.035

0.030

\
\

0.025

7 7

0.020

0.015

p

0.010

0.005

0.000

0.25 0.5 0.75 1 1.25 15
lout(A)

==\/in=10.0V==Vin=17.0V==Vin=24.0V

Pout

1.75 2

2.25

25

-
w

-
N

-
—

-
S

Pout(W)

BN W A O N ® ©

0.75 1 1.25 15
lout(A)

==\/in=10.0V==Vin=17.0V==Vin=24.0V

1.75 2
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25

3

Vout p-p

0.0525

0.0500

0.0475

< 0.0450
<

20,0425

o
+ 0.0400

3
0.0375
>

0.0350

0.0325

0.0300

0.0275

0.

25 0.5 0.75 1 1.25 15

lout(A)
==\/in=10.0V==Vin=17.0V ==Vin=24.0V

175 2 2.25 25

Cout Pd

0.00300

0.00275

0.00250

0.00225

<~ 0.00200
o

o
+ 0.00175
>

8 000150

0.00125

0.00100

0.00075

0.25 05 0.75 1 1.25 15

lout(A)
==\/in=10.0V==Vin=17.0V==\/in=24.0V

1.75 2 2.25 25

lin Avg

15

1.4

13

1.2

1.1

=10

038

0.7

lin Avg(A

0.6

05

//
—
—

0.4

0.3

P

-
_—_

—

0.2

01 |

0.0

1.25 15
lout(A)
==\/in=10.0V==Vin=17.0V==\/in=24.0V

1.75 2
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WEBENCH® Design

Total Pd Cout IRMS
2.75 0.18
250 /A 0.17
y .
225 0.16 \
2.00 —
gljs %0.15
E 150 E o
g 125 — o013
- 3
'3 1.00 8 0.12
0.75 0.11
0.50 |~ 0.10
025 [ 0.09
0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25
lout(A) lout(A)
=\/in=10.0V ==Vin=17.0V ==Vin= 240V =\/in=10.0V==Vin=17.0V ==Vin= 240V
L Ipp IC Pd
0.600 18
0575 / 1.7 /
1.6 '
0.550 4 15 /
0525 14 /
_oso : ey
<L o475 gu // //
QL D0 P =
o 0450 o 1
- O 0.9
—1 0425 =08 / /
0.400 0.7 A
06 /
0.375 .
0.5 Z
0.350 04
0.325 03 -
0.2
0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25
lout(A) lout(A)
==\/in=10.0V==Vin=17.0V==\in=24.0V ==\/in=10.0V==Vin=17.0V==\in=24.0V
Diode Pd Q Vsat Act
0.90 1.050
.
o P %
0.75 ) 1.000 //
0.70 o A
065 0975
§0-60 SoAgso
%/2'22 pard S 0.025
e 0.45 ,/ ,/ < 0.900
S 040 // - 3 4/
O 038 P —— < 0875 7
0 0230 // O 0.850 L
0.25 e
0.20 // 0.825
0.15 / 0.800
010 1 - 0.775
0.05
0.00 0.750
0.25 0.5 0.75 1 1.25 15 1.75 2 2.25 25 0.25 05 0.75 1 1.25 15 1.75 2 2.25 25
lout(A) lout(A)
==\/in=10.0V==Vin=17.0V==Vin=24.0V ==\/in=10.0V==Vin=17.0V==\Vin=24.0V
THEHE
# BN BIE 25 88
1. Cin IRMS 1.057 A Current WABRSIIHFRLURER
2. Cout IRMS 171.201 mA Current i BRI A REURER
3. ICIpk 2.797 A Current BRI ETTF X B
4. lin Avg 628.4 mA Current T A RR
5. Llpp 593.056 mA Current {5 B 1218 B RER LUK BT
6. Qlavg 582.089 mA Current Q lavg
7. BOM %2 10 General Total Design BOM count
8. X/h 997.0 mm2 General BOM 49 5P 5 ER
9. =X 150.0 kHz General FFR IR
10. IC Tolerance 0.0V General IC Feedback Tolerance
11. Pout 125W General B HIh=
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WEBENCH® Design

# B BE %50 L]

12. Q Vsat Act 1.043 V General Q Vsat

13. E BOM $3.75 General Total BOM Cost

14, RRIAF 63.096 kHz Op_point HEER MR

15. HZ=H 23.284 % Op_point Azt

16. HE 82.883 % Op_point RAME

17. ICT]j 94.976 degC Op_point BEESRE

18. ICThetaJA 50.0 degC/W Op_point BRI S EIRE AR
19. IOUT_OP 25A Op_point lout BER

20. MUHRE 103.142 deg Op_point BASEMELBRE

21. VIN_OP 240V Op_point VinlR{ER

22. Vout p-p 53.375 mV Op_point (B )2 45 i HH SUR BB FE
23. CinPd 59.541 mW Power WMABRBINRER

24. CoutPd 2.638 mW Power W BRI RER

25. ZiE Pd 863.06 mW Power ZIRERERK

26. ICPd 1.3W Power BB IR TR FEH

27. LPd 350.625 mW Power B R B TR FERK

28. E{kPd 2.582 W Power BINEFER

Bt A

# B BE BiEA

1. WHER 25A BR@HER

2. lout1 2.5 Amps Output Current #1

3. Vin®&X 240V BaWABRE

4. Vin &b 10.0V BIEMABRE

5. WHBE: 50V BHBE

6. Vout1 5.0 Volt Output Voltage #1

7. base_pn LM2596 ZEER¥ESHENTRES
8. IR DC AR

9. IHER 30.0 degC RERE

R BY

1. LM2596 Product Folder : http://www.ti.com/product/Im2596 : contains the data sheet and other resources.

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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