VinMin = 4.0V

Device = LM2854MH-1000/NOPB

I TEXAS VinMax = 5.0V Topology = Buck
INSTRUMENTS Vout = 1.5V B3 = 5/30/13 1:30:53 AM
lout = 0.5A BOME A = $3.22
® ;s Total Pd = 0.04W
WEBENCH witikE A/ = 594.0mm2
BOM#& =9
Design : 906020/6 LM2854MH-1000/NOPB
LM2854MH-1000/NOPB 4.0V-5.0V to 1.5V @ 0.5A
L1
VinMin = 4.0V 2.0 pH Vout = 1.5V
vinMax = 5.0V [ PN LM2854Y 630.0 uOhm lout = 0.5A
AVIN u1 sw
Rfb2
| 000 mw
&N SS  SGND PGND e ] 4VAVA
+
= Vin Rcomp Ccomp
T- 19.1 kOhm 33.0 pF
125.0 mW
—4—Cin L— Cout
T 10pF ——Css T 47.04F <>/0Ut
15.0 mOhm 2.71F 2.0 mohm \\W
Rfb1
309.0 kOhm
125.0 mW
— AR ==
BAMEHE S
# B HETS i B Qy Price A/
1. Ccomp Yageo America CC0805JRNP09BN330 Cap= 33.0 pF 1 $0.01 =
Series= COG/NPO VDC=50.0 V 0805 13mm2
IRMS=0.0 A
2. Cin Kemet C0805C105K4RACTU Cap=1.0 yF 1 $0.02 =@
Series= X7R ESR= 15.0 mOhm 0805 13mm2
VDC=16.0 V
IRMS=8.19 A
3. Cout TDK C3216X5R0J476M Cap=47.0 uyF 1 $0.21 1]
Series= X5R ESR= 2.0 mOhm 1206 19mm?2
VDC=6.3V
IRMS=4.1 A
4. Css Yageo America CCO0805KRX7R9BB272 Cap=2.7 nF 1 $0.01 @3
Series= X7R VDC=50.0V 0805 13mm2
IRMS=0.0 A
5 L1 Coilcraft SER2009-202MLB L=2.0 yH 1 $0.84
DCR= 630.0 ygOhm
SER2009 438mm2
6. Rcomp Vishay-Dale CRCWO080519K1FKEA Res=19.1 kOhm 1 $0.01 @3
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
7. Rfb1 Vishay-Dale CRCWO0805309KFKEA Res= 309.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
8. Rfb2 Susumu Co Ltd RR1220P-274-D Res= 270.0 kOhm 1 $0.01 =
Series= 264 Power= 100.0 mW 0805 13mm2
Tolerance= 0.5%
9. U Texas Instruments LM2854MH-1000/NOPB Switcher 1 $2.10 i
MXA16A 59mm?2
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http://www.yageo.com/documents/recent/UPY%2DGP%5FNP0%5F16V%2Dto%2D50V%5F8.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.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.coilcraft.com/pdfs/ser2000.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.susumu.co.jp/english/pdf/products-j01-04.pdf
http://www.ti.com/product/lm2854

WEBENCH® Design

L Ipp Vout p-p
107 0.00610
0.00605
1.06
0.00600
1.05 0.00595
1.04 0.00590
1.03 <>0.00585
102 5 000580
- 0.00575
%1'01 6.000570
L1100 -
S5 0.00565
~ ass = 0.00560
098 0.00555
0.97 0.00550
096 0.00545
0.95 0.00540
0.94 0.00535
005 010 0.5 020 025 030 035 040 045 050 005 010 0.5 020 025 030 035 040 045 050
lout(A) lout(A)
==\/in=4.0V==Vin=4.5V==\/in=5.0V ==\/in=4.0V==\in=4.5V==\/in=5.0V
Duty Cycle Efficiency
385 -
38.0 95 3
375 /4/
37.0 94 =
365 03 "/
36.0
- o 4
X355 92
3z <
© 35.0 = //
O 345 O o1
c
O340 o //
>335 5 %0 ///
5 330 89
A 325 w ///
320 88
/f
31.0 87
305 o6
30.0
005 010 0.5 020 025 030 035 040 045 050 005 010 0.5 020 025 030 035 040 045 050
lout(A) lout(A)
==\/in=4.0V==\in=4.5V ==\/in=5.0V ==\/in=4.0V==\in=4.5V ==\/in=5.0V
M Vds Act ICTj
31.4
0.0090
0.0085 7z 313 /
0.0080 ///
0.0075 7 31.2 / 7
4
0.0070 A
s 31.1 7
_0.0065 vl 7
A 7
2 0.0060 S 0310 7
5 0.0055 7 o /s
< 0.0050 /, @ 309 -~
// s '/
v 0.0045 S=308 ”
T 0.0040 ~ ///
> 307 -
s 0.0035 9 . /”r
0.0030 306 >
0.0025
0.0020 305
0.0015 30.4
0.0010
0.0005 303
0.0000
005 010 0.5 020 025 030 035 040 045 050 005 010 015 020 025 030 035 040 045 050
lout(A) lout(A)
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WEBENCH® Design

Cin Pd
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Copyright © 2013, Texas Instruments Incorporated

0.40 045 0.50

3

Cin IRMS

0.250

0.225

0.200

0.175

o o o
I
o N o
S o o

Cin IRMS(A)
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WEBENCH® Design

M Irms Cout Pd
0.300 A 0.000190
0.275
r 0.000185
0.250 ///
0225 7 /' 0.000180
Z 0200 /A,// < 0.000175
20175 /// d@ 0.000170
= 0150 / -
S 0125 g 0.000165
0.100 0.000160
0.075 0.000155
0.050
0.025 0.000150
0.000
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 045 0.50 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
lout(A) lout(A)
=\/in=4.0V==Vin=45V ==Vin=50V =\/in=4.0V==Vin=45V==\Vin=50V
Total Pd IC Pd
0.0400 0.0400
’ s 0.0375 /
0.0375 // g
7| 4
0.0325 / : '/
/// 0.0300 7
0.0300 7 : v
B S S
< 0.0275 §°'°275 / 7
T 00250 /,/// S 00250 ‘//
T . = Q 00225 ///
0.0225 : /
S 00200 // = 00200 7/'/
- 0.0175 7 /'/ 0.0175 /AI/
0.0150 ,A'// 0.0150 /AI//
00125 P 00125 'A,&
. V > ?
0.0100 0.0100
0.0075 0.0075
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
lout(A) lout(A)
===\/in=4.,0V==\in=4.5V==\/in=5.0V ==\/in=4.0V==\in=4.5V ==\/in=5.0V
L Pd
0.000200 /
0.000175 /
0.000150 /
0.000125
5
& 0.000100 /
- /
0.000075 7
0.000050
P
0.000025 /
—
0.000000
0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
lout(A)
m=\/in=4.,0V==\Vin=45V==\/in=5.0V
TERE
# BN BIE 25 88
1. Cin IRMS 230.448 mA Current WABRSIIHFRLURER
2. CoutIRMS 309.331 mA Current i BRI A REURER
3. IC Ipk 1.036 A Current IR NI ETFF R BT
4. lin Avg 158.05 mA Current R A ER
5. Llpp 1.072 A Current {8 345 B8 R BR SUR BT
6. M1Irms 276.658 mA Current Q lavg
7. BOM %2 9 General Total Design BOM count
8. X/h 594.0 mm2 General BOM 49 5P 5 ER
9. =X 500.0 kHz General FFR IR
10. IC Tolerance 10.0 mV General IC Feedback Tolerance
11. M Vds Act 7.972 mV General Voltage drop across the MosFET
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WEBENCH® Design

# B BE %50 L]

12. BxX DCM General BEER

13. Pout 750.0 mW General Bamdh=®

14. X BOM $3.22 General Total BOM Cost

15. Vout OP 1.5V Op_Point Operational Output Voltage
16. RRXIAFE 57.544 kHz Op_point HEERRNE

17. &Z=H 30.616 % Op_point Azt

18. FHE 94.904 % Op_point RAME

19. ICT]j 31.368 degC Op_point BEEESRE

20. ICThetaJA 35.0 degC/W Op_point BRI S EIRE AR
21. IOUT_OP 500.0 mA Op_point lout BER

22. MHUBE 40.733 deg Op_point HEERENBE

23. VIN_OP 50V Op_point Vinig{Ex

24. Vout p-p 6.089 mV Op_point e {5 2 MR 15 B 1 SUR BB R
25. CinPd 796.595 pW Power WABRBRINRER

26. Cout Pd 191.371 yW Power AR IR

27. ICPd 39.088 mW Power IR Th R FEH

28. LPd 196.875 pywW Power B RES TR FERK

29. E{kPd 40.271 mW Power BINEFER

RITHA

# B BE BiEA

1. WHER 500.0 mA BR@HER

2. lout1 500.0 mAmps Output Current #1

3. Vin®&X 5.0V BaWABRE

4. Vin &b 40V BIEMABRE

5. WHBE: 15V BHBE

6. Vout1 1.5 Volt Output Voltage #1

7. base_pn LM2854Y ZEER¥ESHENTRES
8. IR DC AR

9. IHERE 30.0 degC WERE

R BY

1. LM2854Y Product Folder : http://www.ti.com/product/Im2854 : 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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