H VinMin = 20.0V Device = LM2676S-3.3/NOPB

I TEXAS VinMax = 30.0V Topology = Buck
INSTRUMENTS Vout = 3.3V B3 = 9/29/13 4:51:44 AM
lout = 3.0A BOMELZ = $3.03
o s Total Pd = 2.82W
WEBENCH ® i&itiR%& K/ = 615.0mm2
BOM # & =8

Design : 3745715/570 LM2676S-3.3/NOPB
LM2676S-3.3/NOPB 20.0V-30.0V to 3.3V @ 3.0A

Cb
10.0 nF
FEEDBACK
VIN BOOST —“— L1
vinMin = 20.0V I['J';_/I2676 %g:g m)hm Vout = 3.3V
VinMax = 30.0V ST M lout = 3.0A
GND ON/ OFF
|
+ D1
~—=_Vin VF@o= 750.0 mV
- VRRM= 60.0 V )
—Lcip —L—Cout
T 1duF T 220.0uF
g monm 15.0 mOh out
o W
==Cinx
100.0 nF
64.0 mOhm
-
Np==
B SR E
# B BT SHHS Bt Qy Price A/
1. Cb MuRata GRM216R71H103KA01D  Cap=10.0 nF 1 $0.01 3@
Series= X7R VDC=50.0V 0805 7mm2
IRMS=0.0 A
2. Cin TDK C3216X7R1H105K Cap= 1.0 yF 2 $0.04 O
Series= X7R ESR= 10.0 mOhm 1206 11mm2
VDC=50.0V
IRMS=3.2 A
3. Cinx Kemet C0805C104K5RACTU Cap=100.0 nF 1 $0.01 3@
Series= X7R ESR= 64.0 mOhm 0805 7mm2
VDC=50.0V
IRMS=1.64 A
4. Cout Nippon Chemi-Con APXEB6R3ARA221MF61G  Cap= 220.0 yF 1 $0.43
Series= PXE ESR= 15.0 mOhm
VDC=6.3V
IRMS=3.16 A CAPSMT_62_F61 74mm2
5 D1 Comchip Technology CDBC560-G VF@lo= 750.0 mV 1 $0.26
VRRM=60.0 V
SMC 83mm2
6. L1 Bourns SRR1210-180M L=18.0 yH 1 $0.44
DCR= 35.0 mOhm
SRR1210 196mm2
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http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.chemi%2Dcon.co.jp/e/catalog/pdf/al%2De/al%2Dsepa%2De/002%2Dcp/al%2Dpxe%2De%2D110701.pdf
http://www.comchip.com.tw/cms/UserFiles/QW%2DBB012%20CDBC520%2DG%7E5100%2DG%20RevC809622.pdf
http://www.bourns.com/data/global/pdfs/SRR1210.pdf

WEBENCH® Design

# BN Lalbgis] EHRS B Qty Price  k/b
7. U1 Texas Instruments LM2676S-3.3/NOPB Switcher 1 $1.80
TS7B 199mm2
IC Tj Duty Cycle
P 200
43 195 /
‘// 19.0 /
42 / 185 [~/
o A e
540 /7 glm
e L
g / S 16.0
S /"//(/ 155 /,’
= ////’ 150/
9 37 //, 5145 7
Q 140
36 /'/ 135
35 e 13.0 /S
—— " 125 /1
34 | 120 |/
115
33 11.0
0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 2.75 3 0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 2.75 3
lout(A) lout(A)
==\V/in=20.0V==Vin=25.0V==Vin=30.0V ==\/in=20.0V==Vin=25.0V==Vin=30.0V
Cin IRMS IC Ipk
1 3.50
| 3.25 /
v P 3.00 #
1.0 Z l,
P 275
0.9 /’
— g 250 e
08
gy // 225 //
07 o =
2o 7 %0 y
- d G 175 e
Los grd o~ I,
o // 150 /
0.4 P
i~ 125
: ; S
03 P
1.00 v
0.2 075 /
01 050
025 05 075 1 125 15 175 2 225 25 275 3 025 05 075 1 125 15 175 2 225 25 275 3
lout(A) lout(A)
===\/in=20.0V ==Vin=25.0V==Vin=30.0V ==\/in=20.0V ==Vin=25.0V==Vin=30.0V
L Pd D1 Tj
0.350 130
0325 / 120 //
0.300 / o S
0275 / //
0.250 / 8100 Y
g\o.zzs / > o
S 0.200 2
L 0175 / = 80
& / =
10150 J/ — 70
0.125 7 a
0.100 / 60
- "
0.075 e /
B 7~ 50
7
0.050 7 P
0025 — e
0000 ="
025 05 075 1 125 15 175 2 225 25 275 3 025 05 075 1 125 15 175 2 225 25 275 3
lout(A) lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V
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==\/in=20.0V ==Vin=25.0V ==Vin=30.0V
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25 275

w
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<
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025 05 0.75 1 125 15 175 2

lout(A)
===\/in=20.0V==Vin=25.0V ==Vin=30.0V

225

M Vds Act

25

275 3

ANAN

\\\

0.125

-~
Z
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e
o
IS)

\
AN

M Vds Act(V)

0.075 ~

0.050

0.025

0.000

025 05 0.75 1 125 15 175 2

lout(A)
==\/in=20.0V ==Vin=25.0V==\in=30.0V

2.25
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25

3

Vout p-p

0.01150

0.01125

0.01100

0.01075

0.01050

Vout p- p(V)

0.01025

0.01000

0.00975

0.25

0.00072
0.00071
0.00070
0.00069
0.00068
0.00067

=

< 000066

0 0.00065

-

S 0.00064
<)

O 0.00063
0.00062
0.00061
0.00060
0.00059
0.00058

0.5

125 15 175 2

lout(A)
==\/in=20.0V ==Vin=25.0V ==Vin=30.0V

0.75 1 225 25 275 3

Cout Pd

025 0.

125 15 175 2

lout(A)
==\/in=20.0V==Vin=25.0V ==Vin=30.0V

5 0.75 1 225 25 275 3

M Irms

13
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1.1

1.0

—

< 0.9

-
» 08

=07

=06

05

0.4

03

0.2

15 1.75 2
lout(A)
==\/in=20.0V ==Vin=25.0V==\in=30.0V

0.75 1 1.25 225 25
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Pout
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Pout (W)

7~

025 05 075 1 1.25 15 175 2
lout(A)

==\/in=20.0V==Vin=25.0V==\in=30.0V

2.25

Total Pd

25

2.75

3

275
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2.00

N
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-
w
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Total Pd(W)

-
=3
IS)

o
u
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o
o

o
N
o

0.25 05 0.75 1 1.25 15 1.75 2
lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V

2.25

L Ipp

25

2.75

3

0.75 1 1.25 15 1.75 2
lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V

2.25
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lin Avg

0.65

0.60

0.55

0.50

0.45

P
d
o

/.
I
S
g ~
o _~
/ "l

—
< 0.40
N

D35

< o030

//
-
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(=
= 025

0.20

-~
—

o

0.15

0.10

0.05 |~

=

0.00

025 05

0.2175

0.2150

0.2125

0.2100

0.2075

0.2050

Cout IRMS(A)

0.2025
0.2000

0.1975

0525
0.500
0475
0.450
0.425
0.400
0375
g 0.350
<
o 0.325
0.300
— 0.275
0.250
0.225
0.200
0.175
0.150
0.125

0.75 1 1.25 15 175 2
lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V

225 25 275 3

Cout IRMS

P

v

025 05 0.75 1 125 15 1.75 2
lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V

225 25 275 3

IC Pd

. d

s
el
4

/
'4/
~

-
e

025 05

0.75 1 1.25 15 1.75 2
lout(A)

==\/in=20.0V==Vin=25.0V==Vin=30.0V
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Diode Pd
2.00
1.75 P
Sz
1.50 /
gl.zs ://’,‘4
el
% 1.00 %
; s
a) 0.75 /
0.50
0.25 //
0.25 05 0.75 1 1.25 15 1.75 2 2.25 25 2.75 3
lout(A)
==\/in=20.0V ==Vin=25.0V==\in=30.0V
THHRE
# B BIE %50 88
1. Cin IRMS 978.643 mA Current WABRSEIHFRIUEBER
2. Cout IRMS 218.246 mA Current i BRI A REUR B R
3. ICIpk 3.378 A Current BB B8 P OIS B FF % 837
4. lin Avg 423.89 mA Current /A ER
5. Llpp 756.025 mA Current e {2 5 U B BB R B SUR R
6. M1 Irms 1.092 A Current Q lavg
7. BOM ¥ & 8 General Total Design BOM count
8. X/h 615.0 mm2 General BOMA ## B Fr S ER
9. =X 260.0 kHz General FrRmE
10. IC Tolerance 66.0 mV General IC Feedback Tolerance
11. M Vds Act 187.842 mV General Voltage drop across the MosFET
12. Pout 99 W General B IhE
13. 5 BOM $3.03 General Total BOM Cost
14. D1Tj 127.592 degC Op_Point DIERBE
15. Vout OP 3.3V Op_Point Operational Output Voltage
16. XXX 25.172 kHz Op_point SRR AR
17. &Z=H 13.252 % Op_point gz
18. ME 77.85 % Op_point RA%RE
19. ICT;j 43.336 degC Op_point BERELRE
20. ICThetaJA 26.0 degC/W Op_point B BR 1 S BN E A B R
21. IOUT_OP 30A Op_point lout BER
22. MUHBE 68.297 deg Op_point BSEBLRE
23. VIN_OP 300V Op_point VinigfER
24. Voutp-p 11.46 mV Op_point {5 B ke 8 5 SUR B
25. CinPd 4.789 mW Power WABRBRINERER
26. CoutPd 714.468 yW Power W BARDEREY
27. Z#RE Pd 1.952 W Power ZIRENERER
28. ICPd 512.914 mW Power IR ThRFEH
29. LPd 346.5 mW Power BRI R FE B
30. Kk Pd 2817 W Power BINEFEHR
witi A
# B BE 88
1. HFHER 3.0A BRHEHER
2. lout1 3.0 Amps Output Current #1
3. Ving&X 30.0V BERAABRE
4. Vin &/» 200V BE@MARE
5 WHBE: 3.3V WHBE
6. Vout1 3.3 Volt Output Voltage #1
7. base_pn LM2676 ZEER¥SEN=REFES
8. DC A TRZER
9. IERERE 30.0 degC BRRE
RitthBh

1. LM2676 Product Folder : http://www.ti.com/product/Im2676 : 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.

Copyright © 2013, Texas Instruments Incorporated 6 ti.com/webench

WEBENCH® i&it#k%& LM2676S-3.3/NOPB : LM2676S-3.3/NOPB 20.0V-30.0V to 3.3V @ 3.0A September 29, 2013 04:53:08 GMT-7



http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse_estore.shtml

