VinMin = 4.5V

Device = LM20136MH/NOPB

I TEXAS VinMax = 5.5V Topology = Buck
INSTRUMENTS Vout = 3.3V B3 = 5/11/13 7:04:17 PM
lout = 3.0A BOMM A = $2.99
® oA s Total Pd = 0.34W
WEBENCH ~ &it#R&E K/ = 645.0mm2
BOM #& =13
Design : 3728439/21 LM20136MH/NOPB
LM20136MH/NOPB 4.5V-5.5V to 3.3V @ 3.0A
VinMin = 4,5V
VinMax = 5.5V
L1
Ravi 2.0 pH Vout = 3.3V
é’ao.‘g;E'\'b = — e lout = 3.0A
= - 499 konm
AVIN  PGOOD f—AAN
srid vee
Evin . COMP  SS/ TRK —
Vsync LM20136
—Lcin ’ PGND AGND
5o monh Rcomp ::ggsm: —L_cext ; Ribt :%?;‘:IF ()Olﬂ_l
5.62 kOhm| 1.0 yF 37.4 kOhm 2.0 mOhm
125.0 mwW 63.0 mw
——Cavin
100.0 nF —Lccomp ; Ribb
5.6 nF 12.0 kOhm
100.0 mwW

.||.

1. This regulator device is qualified for Automotive applications. All passives and other components selected in this design may not be qualified
for Automotive applications. The user is required to verify that all components in the design meet the qualification and safety requirements for
their specific application.View WEBENCH(R) Disclaimer.

Np=2
B EHE
# B BT BHES Bt Qy Price A/
1. Cavin MuRata GRM21BR71E104KA01L  Cap= 100.0 nF 1 $0.01 @
Series= X7R VDC=25.0V 0805 13mm2
IRMS=0.0 A
2. Ccomp Yageo America CCO0805KRX7R9BB562 Cap=5.6 nF 1 $0.01 @3
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
3. Cext Taiyo Yuden EMK212B7105KG-T Cap= 1.0 pF 1 $0.02 @3
Series= X7R VDC=16.0V 0805 13mm2
IRMS=0.0 A
4. Cin TDK C3225X5R1A226M Cap=22.0 pF 1 $0.19 [I:[l
Series= X5R ESR=2.0 mOhm
VDC= 10.0 V 1210 23mm2
IRMS=3.2 A
5. Cout TDK C3216X5R0J476M Cap=47.0 yF 1 $0.21 O
Series= X5R ESR= 2.0 mOhm 1206 19mm2
VDC=6.3V
IRMS=4.1 A
6. Css Yageo America CCO0805KRX7R9BB682 Cap=6.8 nF 1 $0.01 =
Series= X7R VDC=50.0V 0805 13mm2
IRMS=0.0 A
7. L1 Coilcraft SER2009-202MLB L=2.0 yH 1 $0.84
DCR= 630.0 pOhm
SER2009 438mm?2
8. Ravin Vishay-Dale CRCWO04021R00FKED Res= 1.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR71E104KA01L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.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
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© |

10.

1.

12.

13.

& BT EHES Bt Qy Price A/
Rcomp Vishay-Dale CRCWO08055K62FKEA Res= 5.62 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
Rfbb Susumu Co Ltd RR1220P-123-D Res= 12.0 kOhm 1 $0.01 =
Series= 264 Power= 100.0 mW 0805 13mm2
Tolerance= 0.5%
Rfbt Vishay-Dale CRCWO040237K4FKED Res= 37.4 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rpg Vishay-Dale CRCWO080549K9FKEA Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
U1 Texas Instruments LM20136MH/NOPB Switcher 1 $1.65 i
MXA16A 59mm2
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THHRE
# B BIE %50 88
1. Cin IRMS 1.463 A Current WABRSEIHFRIUEBER
2. Cout IRMS 472.827 mA Current i BRI A REUR B R
3. ICIpk 3.819 A Current BB A I {E FF S B
4. lin Avg 1.863 A Current /A ER
5. Llpp 1.638 A Current e {5 3 & B BB R BR BUR BB IR
6. M1 Irms 2.344 A Current Q lavg
7. BOM ¥ & 13 General Total Design BOM count
8. X/h 645.0 mm2 General BOMA ##) B P & EH
9. =X 410.0 kHz General FFRIE
10. IC Tolerance 12.0 mV General IC Feedback Tolerance
11. M Vds Act 55.453 mV General Voltage drop across the MosFET
12. #ER CCM General ESER
13. Pout 99 W General B IhE
14. X BOM $2.99 General Total BOM Cost
15. Vout OP 3.3V Op_Point Operational Output Voltage
16. XXX 40.523 kHz Op_point SRR AR
17. &Z=H 61.05 % Op_point gz
18. ME 96.64 % Op_point RA%RE
19. ICT;j 48.309 degC Op_point BERELRE
20. ICThetaJA 25.0 degC/W Op_point B BR 1 S BN E A B R
21. IOUT_OP 30A Op_point lout BER
22. MUHBE 82.387 deg Op_point BSEBLRE
23. VIN_OP 55V Op_point VinigfER
24. Voutp-p 13.901 mV Op_point {5 B ke 8 5 SUR B
25. CinPd 4.28 mW Power WABRBRINERER
26. CoutPd 447.13 uW Power W BARDEREY
27. IC Drive Pd 9.02 mW Power WA eR TR FEE
28. EHEEBSHRMEFFEH 19.25 mW Power IR BRI Ih RFER
29. ICPd 332.342 mW Power IR ThRFEH
30. LPd 7.088 mW Power BRI R FE R
31. M1 PdCond 129.984 mW Power M1 MOSFET FF X155
32. M1 PdSw 52.429 mW Power M1 MOSFET FF X155
33. M1 PdCond 64.259 mW Power M2 MOSFET FFxifi%E
34. Bk Pd 344.208 mW Power BINEFER
35. M2 Pbody 66.42 mW Unknown BRI RFETH ThRFE &
witi A
# B BE 88
1. HFHER 3.0A BRHEHER
2. lout1 3.0 Amps Output Current #1
3. Ving&X 55V BERAABRE
4. Vin &/» 45V BE@MARE
5 WHBE: 3.3V WHBE
6. Vout1 3.3 Volt Output Voltage #1
7. base_pn LM20136 ZEER¥SEN=REFES
8. R DC A TRZER
9. IEHERE 40.0 degC BRRE
RitthBh
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1. Tip: The external sync feature can be enabled by checking the 'User Sync Frequency' check box. Please note that the default frequency
internal to the device is below the external sync frequency range. (For example, LM20333 default frequency is 200KHz, but the synchable
frequency range is from 250Khz to 1.5MHz)

2. LM20136 Product Folder : http://www.ti.com/product/Im20136 : 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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