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INSTRUMENTS
WEBENCH ® i&itigs

Design : 1917758/31 LM3485MM/NOPB
LM3485MM/NOPB 14.0V-22.0V to 8.0V @ 1.0A

VinMin = 14.0V
VinMax = 22.0V
Vout = 8.0V
lout = 1.0A

Device = LM3485MM/NOPB
Topology = Buck

B = 7/23/13 8:19:04 PM
BOMELZ = $2.57

Total Pd = 0.75W

KD = 446.0mm2

BOM # & = 14

VinMin = 14.0V
VinMax = 22.0V i
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# EH BT EHES 13 Qy Price K/
1. Cadj Yageo America CCO0805KRX7R9BB102 Cap=1.0nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
2. Cff Yageo America CCO0805JRNP09BN470 Cap=47.0 pF 1 $0.01 =
Series= COG/NPO VDC=50.0 V 0805 13mm2
IRMS=0.0 A
3. Cin TDK C3216X7R1H105K Cap=1.0 yF 2 $0.04 O
Series= X7R ESR= 10.0 mOhm 1206 19mm?2
VDC=50.0 V
IRMS=3.2 A
4. Cout Kemet T495D476K020ATE100 Cap=47.0 yF 2 $0.56
Series= T495 ESR= 100.0 mOhm
vDC=20.0 V 7343-31 59mm2
IRMS=1.102 A
5. D1 Diodes Inc. B140-13-F VF@lo=500.0 mV 1 $0.06 .]
VRRM=40.0 V
SMA 37mm2
6. L1 TDK VLP8040T-330M L=33.0 yH 1 $0.22
DCR= 110.0 mOhm
VLP8040 113mm2
7. M1 Vishay-Siliconix S12319DS-T1-E3 VdsMax= -40.0 V 1 $0.28 l
IdsMax= -2.3 Amps
SOT-23 22mm2
8. Radj Vishay-Dale CRCW040217K8FKED Res= 17.8 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
9. Rfb1 Yageo America RC0603FR-0712KL Res= 12.0 kOhm 1 $0.10 &
Series= 233 Power= 100.0 mW 0603 10mm2
Tolerance= 1.0%
10. Rfb2 Vishay-Dale CRCWO040264K9FKED Res= 64.9 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
11. Rsns Stackpole Electronics Inc  CSRN2010FK40L0 Res=40.0 mOhm 1 $0.15 D:l:l
Series=? Power=1.0 W
2010 32mm2
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http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.yageo.com/documents/recent/UPY%2DGP%5FNP0%5F16V%2Dto%2D50V%5F8.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/T495%20Series/%24file/F3102%5FT495.pdf
http://www.diodes.com/datasheets/ds13002.pdf
http://www.tdk.co.jp/tjfx01/j531%5Fvlp.pdf
http://www.vishay.com/docs/72315/72315.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/pdf/Pu-RC0603_51_PbFree_L_2.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.seielect.com/Catalog/SEI-csr.pdf
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# B BT EHES Bt Qy Price A/
12. U1 Texas Instruments LM3485MM/NOPB Switcher 1 $0.52 ‘
MUAO8A 34mm2
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~
N
v
=3
o
=}

\,
o
o

(5]
~
(5]
N\

o
N
(4]
(5]
N
(5]
N\

,\aso.o
G650 <475
o °
g 625 O 45.0 /
= O 425 /
600 >40.0 /
Q 2375

575 o /

3
@
=}
w
N
3

w
N
o
w
o
St
N

275
01 0.2 03 0.4 05 0.6 0.7 08 09 1.0 01 0.2 03 0.4 05 0.6 0.7 08 09 1.0
lout(A) lout(A)
==\/in=14.0V ==Vin=18.0V ==Vin=22.0V ==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
Cin IRMS L Pd
050 g 0.14 /
0.13 /
045 012
0.40 011
0.10
=035 /
S:Y 0.09 /
S 030 go.os /
14 = 007 7
= 025 a J/
c —10.06
O 020 0.05
0.04
0.15 003 pd
0.10 0.02 //
001 -
0.05 —
0.00
0.1 02 03 0.4 05 0.6 0.7 038 0.9 1.0 0.1 0.2 03 04 05 06 0.7 0.8 09 1.0
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V ==Vin=22.0V
D1 Tj Efficiency
110 o4
105 < 03
100 I
A 92 l(
95 pd 91 /
90 / 90 / / e
~ 85 v 89
S 80 // -~ S g / /
g 75 e — B 87 /[ ]/
T 7~ — c e 4
= 70 7 =~ S 86 //
[ e ~ 'S 85
65 v 2 //
= 60 ~ =84 /
o et W g3
55 7 /
50 s 82 /
45 ~ :(1) /
40 / 79
35 78
30
01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1.0 0.1 0.2 03 0.4 05 0.6 0.7 08 0.9 1.0
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V==Vin=22.0V ==\/in=14.0V==Vin=18.0V==Vin=22.0V
Copyright © 2013, Texas Instruments Incorporated 2 ti.com/webench

WEBENCH® i&it#R%& LM3485MM/NOPB : LM3485MM/NOPB 14.0V-22.0V to 8.0V @ 1.0A July 23, 2013 20:40:33 GMT-7


http://www.ti.com/product/lm3485

WEBENCH® Design

Vout p-p

0.0190

0.0185

0.0180

0.0175 I
' /

0.0170 II

< 0.0165
200160 II/I
& 00155

‘5’ 0.0150 III

O 0.0145
> 0.0140 |- //

0.0135

0.0130

0.0125

0.0120

0.1 0.2 03 04 0.5 0.6 0.7 0.8
lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V

Cin Pd

0.9

1.0

0.0013

0.0012

0.0011

0.0010

0.0009

go.ooos

5 0.0007

0.0006

Cin P

0.0005

0.0004

0.0003

0.0002

0.0001

0.0000
0.1 0.2 03 0.4 05 0.6 0.7 0.8

lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V

Pout

09

1.0

8.0

75

7.0 /

6.5 /r

6.0 /

55 /

5.0
e

45

4.0

Pout(W)

35
y

3.0 /

25 /

2.0 /

15 /

1.0 7

05

0.1 0.2 0.3 04 05 0.6 0.7 0.8
lout(A)
==\/in=14.0V==Vin=18.0V==\/in=22.0V

Copyright © 2013, Texas Instruments Incorporated

0.9

1.0

3

M1 PdCond

0.050 /

0.045 //

0.040 /
50.035 / /
2 0.030 /S /
S /
(-53) 0.025 // //
o
— 0.020 / 7‘
= 0015 //,A

0.010 //%/

0.005

S
0.000
01 02 03 04 05 06 07 08 09 10
lout(A)
==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
Cout Pd
0.000600
0.000575

0.000550 II

0.000525

0.000500 I
[/

< 0.000475
o

Q- 0000450 I
[/

—
=]
° 0.000425

o 0.000400

0.000375 ’/

0.000350

0.000325

0.000300

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
lout(A)
w=\/in=14.0V==Vin=18.0V ==Vin=22.0V

SW Ipk

-
[N}

-
N

-
=}

o
©

o
©

SW Ipk(A)

0.4

0.3

0.2

0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A)
==\/in=14.0V==Vin=18.0V==\/in=22.0V

ti.com/webench

WEBENCH® i&it#R%& LM3485MM/NOPB : LM3485MM/NOPB 14.0V-22.0V to 8.0V @ 1.0A July 23, 2013 20:40:33 GMT-7



WEBENCH® Design
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THHRE
# AN BIE %50 B
1. Cin IRMS 485.063 mA Current WABRSEIHFRIUEBER
2. Cout IRMS 83.972 mA Current WHBERFIHREURER
3. linAvg 397.86 mA Current FEH/AER
4. Llpp 290.889 mA Current (B B8 5 B % BR SUR B3R
5. SW Ipk 1.145 A Current (BT 3% 37
6. BOM #&E 14 General Total Design BOM count
7. KR 446.0 mm2 General BOMA ## B Fr S ER
8. HE 462.81 kHz General FrRm=E
9. IC Tolerance 0.0V General IC Feedback Tolerance
10. #R CCM General ESER
11. Pout 8.0W General Bazh=
12. 5 BOM $2.57 General Total BOM Cost
13. D1Tj 107.662 degC Op_Point D1ESBRE
14. Vout OP 8.0V Op_Point Operational Output Voltage
15. HzZ=t 37.87 % Op_point gz
16. ME 91.399 % Op_point RA%RE
17. ICTj 71.673 degC Op_point BERELRE
18. ICThetaJA 200.0 degC/W Op_point B BR 1 R EIIRE B R
19. IOUT_OP 1.0A Op_point lout BER
20. M1Tj 36.485 degC Op_point M1 MOSFET #~BE
21. VIN_OP 220V Op_point VinigfE R
22. Voutp-p 14.568 mV Op_point {5 3| ke B 5 SUR B
23. CinPd 1.176 mW Power WABRBRINERER
24. Cout Pd 352.568 yW Power MHEBERRIRER
25. Z#RE Pd 310.65 mW Power ZIRETIERER
26. ICPd 208.364 mW Power IR ThRFEH
27. LPd 137.5 mW Power BRI R FE B
28. M1 PdCond 33.741 mW Power M1 MOSFET % &15i%
29. M1 PdSw 21.073 mW Power M1 MOSFET FF X155
30. E{kPd 752.839 mW Power BINEFEHR
it A
# AN BE EL
1. HFHER 1.0A BRHEHER
2. lout1 1.0 Amps Output Current #1
3. Vin&X 220V BEMABRE
4. Vin &/» 14.0V BE@MARE
5 WHBE: 8.0V WHBE
6. Vout1 8.0 Volt Output Voltage #1
7. base_pn LM3485 XEERESHNTRES
8. iR DC A TRZER
9. IERERE 30.0 degC HRR
RitthBh

1. Outline The LM3485 is a hysteretic PFET controller. The hysteretic control architecture provides for a stable design without the use of a
control loop. The switching frequency depends on the inductance value, output capacitor ESR, and the input voltage. Therefore depending on

the chosen BOM, the frequency at different input voltages would vary.

2. LM3485 Product Folder : http://www.ti.com/product/Im3485 : contains the data sheet and other resources.
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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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