H VinMin = 3.7V Device = LM3481MM/NOPB

I TEXAS VinMax = 3.7V Topology = Boost
INSTRUMENTS Vout = 5.0V B3 = 5/21/13 6:46:11 AM
lout = 2.1A BOMELZ = $3.24
o s Total Pd = 1.61W
WEBENCH ® i&itiR%& K/} = 660.0mm2
BOM & = 20

Design : 3728439/48 LM3481MM/NOPB
LM3481MM/NOPB 3.7V-3.7V 10 5.0V @ 2.1A

Rfb1
1,000 Ohm
63.0 mW
A% l
Rfb2 =
2.94 kOhm
63.0 mW
A%
L1
— gg.zugohm \|/31 - s100my
YYY VR soov"
VinMin = 3.7V = Vout = 5.0V
VinMax = 3.7V lout = 2.1A
vin LM3481 DR M1
ég%”l@m VdsMax= 25.0 V
uvio U1 Isense 0 MW j4sMax= 5.0 Amps
Comp Vee 1
=Vin AGNDPGNDFA/ SD
——'Cin- —;Cout
T 2208w — Cvice T 2200 uF
170.! 479.0 nF 18.0 mOhm
out
@
m.,cm——Csens Rsense
10.0 nF< 20.0 mOhm
—|_ 500.0 mW
NB=
BAMEER
# B HIETS EHHS B Qy Price A/
1. Cbyp AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
2. Ccomp MuRata GRM216R71H103KA01D  Cap= 10.0 nF 1 $0.01 @
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
3. Ccomp2 Yageo America CCO0805KRX7R9BB561 Cap= 560.0 pF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
4. Cin Nichicon UUD1E221MNL1GS Cap=220.0 pF 1 $0.16
Series= uD ESR= 170.0 mOhm
VDC=25.0V
IRMS= 450.0 mA
SM_RADIAL_8MM 113mm2
5. Cout Kemet T520D227M010ATEO18 Cap=220.0 pF 2 $0.67
Series= 249 ESR= 18.0 mOhm
VDC=10.0V 7343-31 59mm2
IRMS=3.5A
6. Csense MuRata GRM216R71H103KA01D  Cap=10.0 nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
7. Cvcc MuRata GRM155C80J474KE19D Cap=470.0 nF 1 $0.01 ™
Series= 379 VDC=6.3V 0402 8mm2
IRMS=0.0 A
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WEBENCH® i&it#k%& LM3481MM/NOPB : LM3481MM/NOPB 3.7V-3.7V to 5.0V @ 2.1A May 21, 2013 06:46:21 GMT-7


http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://products.nichicon.co.jp/en/pdf/XJA043/e%2Dud.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/vapubfiles/KEM%5FTC102%5FLOWESR.pdf/%24file/KEM%5FTC102%5FLOWESR.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80J474KE19D%26x%3D9%26y%3D9%26search%3Dstartwith
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# B BT EHES B Qy Price A/
8. D1 Vishay-Semiconductor 50WQO04FNPBF VF@lo=510.0 mV 1 $0.40
VRRM=40.0 V
DPAK 102mm2
9. L1 TDK SLF10165T-4R7N4R73PF L=4.7 pH 1 $0.05
DCR= 15.2 mOhm
SLF10165 146mm2
10. M1 Texas Instruments CSD16301Q2 VdsMax= 25.0 V 1 $0.17 [ |
IdsMax= 5.0 Amps TRANS_NexFET_Q2
16mm2
11. Rcomp Vishay-Dale CRCWO04027K15FKED Res=7.15 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
12. Rfadj Vishay-Dale CRCW040268K1FKED Res=68.1 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
13. Rfb1 Vishay-Dale CRCWO04021KO0FKED Res= 1,000 Ohm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
14. Rfb2 Vishay-Dale CRCWO04022K94FKED Res=2.94 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
15. Rivp1 Vishay-Dale CRCWO040230K9FKED Res=30.9 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
16. Rivp2 Vishay-Dale CRCWO040241K2FKED Res= 41.2 kOhm 1 $0.01 w
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
17. Rs1 Vishay-Dale CRCWO0402100RFKED Res= 100.0 Ohm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
18. Rsense  Stackpole Electronics Inc  CSR1206FK20L0 Res=20.0 mOhm 1 $0.10 O
Series=? Power= 500.0 mW 1206 19mm?2
Tolerance= 1.0%
19. U1 Texas Instruments LM3481MM/NOPB Switcher 1 $0.90 -
MUB10A 34mm2
IC Tj Duty Cycle
43.489539395 36
35
43489539394 34 r
33 I
43.489539393 32 II
. 43.489539302 ’0{3\31 I
(@) 30 I
D 43489539301 229 |
° > 28 I
= 43.489539390 O 27 |
[ 226
O 43.489539389 S 25 |
Al
43.489539388 23
22
43.489539387 21 l
43.489539386 20
19
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)
=-=\/in=3.7V =-=\/in=3.7V
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http://www.vishay.com/docs/94233/50wq04fn.pdf
http://www.tdk.co.jp/tjfx01/j531%5Fslf.pdf
http://www.ti.com/lit/ds/symlink/csd16301q2.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.seielect.com/Catalog/SEI-csr.pdf
http://www.ti.com/product/lm3481
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Cin IRMS L Pd
—
0.255 e 0175 /,
0.254 /
0.150
0.253 //
_—
0252 ”/ 0125
O 0251 s
= / S o100 /
@ 0250 / g /
£ 0249 — o075
o / v
0.248 / /
0.050
0247 / A
0.246 I 0025
0.245 /
0.000 —=
025 050 075 1.00 1.25 1.50 1.75 2.00 025 050 075 1.00 1.25 1.50 175 2.00
lout(A) lout(A)
=-\/in=3.7V =-\/in=3.7V
Rfb Pd D1 Tj
0.006345292 90 _
0.006345291 85 7
0.006345290 80
0.006345289 75
—~
§ (@) /
S 0006345288 D70 7
hel S /
0 0.006345287 =65 /
Qo [ /
¥ 0.006345286 — 60
a) //
0.006345285 55 /
0.006345284 50 /
0.006345283 45 g

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 1.50 1.75 2.00
lout(A) lout(A)
=-=\/in=3.7V =-=\/in=3.7V
Efficiency M1 TjOP
56
88.50 P e 55 /
[ \ 54
88.25 ™ 53 4
/ \ 52 /
751 /
o 88.00 (S) /
S > 50 /
< @ 49
3 87.75 N\ Z
% / \ o 48
‘5 8750 |4 O 47 )
= \ 46 )
{0 g7.25 o 45
\ = 44 /r/
43
87.00 \\ .2 //
86.75 \ AL
40
39
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
-\/in=3.7V -\/in=3.7V
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Vout p-p
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'
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—
5 0.0175

L 00150

0.0125
//

0.0100 /

0.0075 /
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0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A)
-\in=3.7V

Cin Pd

00111 n

00110 o~

0.0109 e
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> 0.0107
B /

a
= 0.0106 /
(@]

0.0105 /

0.0104 (

0.0103
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0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A)
-\/in=3.7V

M Vds Act

0.075
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0.065

0.060

0.055
pd

—
0050 /

© 0.045 v

<
4, 0040 S

5 0.035

> 0.030
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0015
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-\/in=3.7V
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M1 Irms(A)

-
=}
s

0.75
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10

Pout(W)
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-
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i
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=-=\/in=3.7V
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M1 PdSw
0.014 f/
0.013 /
) d
0.012 e
0.011
gomo
% 0.009 /
E 0.008
< 0.007 v
= 0.006 /
0.005
0.004
0.003 ’/
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A)
=-\/in=3.7V
THHRE
# B BIE %50 88
1. Cin IRMS 255.488 mA Current WABRSEIHFRIUEBER
2. Cout IRMS 1.521 A Current BRI A REUR B R
3. linAvg 3.272 A Current FEH/AER
4. Llpp 885.038 mA Current e {5 3 1 B BB R BR BUR B IR
5. L1Ims 3.156 A Current B ER SUR BB
6. M1 Irms 2.819A Current M1 MOSFET Irms
7. SWlpk 3.588 A Current BT X BT
8. BOM & 20 General Total Design BOM count
9. K/ 660.0 mm2 General BOMA ## B Fr S ER
10. 3RE 298.164 kHz General FrRmE
11. IC Tolerance 19.0 mV General IC Feedback Tolerance
12. M Vds Act 73.79 mV General M Vds
13. M1 Rdson 26.174 mOhm General RRSERME
14. M1 ThetaJA 69.0 degC/W General MOSFET # S EIFR S A5 B FE
15. ER CCM General ESER
16. Pout 10.5W General B IhE
17. 5 BOM $3.24 General Total BOM Cost
18. D1Tj 88.195 degC Op_Point D1ESBRE
19. Vout OP 50V Op_Point Operational Output Voltage
20. RIAE 4.594 kHz Op_point HERR AR
21. Szt 35.683 % Op_point gz
22. WX 86.737 % Op_point RA%RE
23. ICT]j 43.493 degC Op_point BERELRE
24. ICThetaJA 200.0 degC/W Op_point B BR 1 R EIIRE B R
25. IOUT_OP 21A Op_point lout BER
26. M1TjOP 55.259 degC Op_point M1 MOSFET #BE
27. MUHRE 54.615 deg Op_point BSEBLRE
28. VIN_OP 3.7V Op_point VinigfER
29. Vout p-p 33.368 mV Op_point (B ) 8 48 3 QUK BB FE
30. CinPd 11.097 mW Power WABRBRINERER
31. CoutPd 20.816 mW Power W BARDERER
32. Z#RE Pd 1.071 W Power ZIRENERER
33. ICPd 17.464 mW Power IR ThRFEH
34. LPd 181.674 mW Power BRI R FE R
35. M1Pd 221.149 mW Power M1 MOSFET EIhZR3E8
36. M1 PdCond 208.034 mW Power M1 MOSFET % $1fi%
37. M1 PdSw 13.115 mW Power M1 MOSFET FF X155
38. RfbPd 6.345 mW Power Rfb Power Dissipation
39. Ef{kPd 1.606 W Power BINEFER
®’itHE A
# B BE L]
1. WHBR 21A BRAEHER
2. lout1 2.1 Amps Output Current #1
3. Ving&X 3.7V BERAABRE
4. Vin &/» 37V BIE@MARE
5. WHBE: 50V WHBE
6. Vout1 5.0 Volt Output Voltage #1
7. base_pn LM3481 ZEER¥SENFRES
8. DC A TRZER
9. IERERE 40.0 degC WRRE
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B8

1. LM3481 Product Folder : http://www.ti.com/product/Im3481 : 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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