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WEBENCH ®

Design : 4085315/13 LM5121MH/NOPB
LM5121MH/NOPB 5.0V-12.0V to 12.00V @ 2.0A
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Design Report

H
sMax= 300V mohm

VinMin = 5.0V
VinMax = 12.0V
Vout = 12.0V
lout = 2.0A

M2
VdsMax= 30.0 V

Device = LM5121MH/NOPB
Topology = Boost

Created = 8/11/16 8:00:33 AM
BOM Cost = $0.00

BOM Count = 27

Total Pd = 1.66W
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Electrical BOM
i Name Manufacturer Part Number Properties Qﬂ Price Footprint
1. Chbst AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 |
Series= X7R ESR=280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
2. Ccomp Yageo America CCO0805KRX7R9BB223 Cap=22.0 nF 1 $0.01 | |
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
3. Ccomp2 Yageo America CCO0805KRX7R9BB391 Cap=390.0 pF 1 $0.01 |
Series= X7R VDC=50.0V 0805 7 mm’
IRMS=0.0 A
4. Cin Panasonic EEV-FK1E102Q Cap=1.0 mF 2 $0.48
Series= FK ESR=60.0 mOhm
VDC=25.0V
IRMS=1.1 A
SM_RADIAL_H13 264 mm’
5. Cout Panasonic 16SVPF1000M Cap=1.0 mF 1 $0.74
Series="? ESR=12.0 mOhm
VDC=16.0 V
IRMS=5.4 A
CAPSMT_62_F12 151 mm’
6. Coutx MuRata GRMB32ER61C476ME15L Cap=47.0 uF 1 $0.24 [ ]
Series= X5R ESR= 3.037 mOhm 1210 280 15 mm?
VDC=16.0V N
IRMS=4.59346 A
7. Cres Taiyo Yuden TMK212BJ474KD-T Cap=470.0 nF 1 $0.02 |
Series= X5R VDC=20.0V 0805 7 mm’
IRMS=0.0 A
8. Css Taiyo Yuden TMK212B7473KD-T Cap=47.0 nF 1 $0.01 |
Series= X7R VDC=25.0 V 0805 7 mm’
IRMS=0.0 A
9. Cvcc MuRata GRM21BR61E475KA12L Cap=4.7 uF 1 $0.02 |
Series= X5R ESR=5.189 mOhm 0805 7 mm?
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VDC=25.0V
IRMS=2.03531 A
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http://datasheets.avx.com/X7RDielectric.pdf
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.panasonic.com/industrial/components/pdf/smt%5Faec%5F050505.pdf
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM32ER61C476ME15L
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM21BR61E475KA12L
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Tolerance= 1.0%

Name Manufacturer Part Number Properties Qi Price Footprint
. Cvin MuRata GRM188R71C474KA88D Cap=470.0 nF 1 $0.02 n
Series= X7R ESR=10.0 mOhm 0603 5 mm’
VDC=16.0V
IRMS=0.0 A
D1 ON Semiconductor MBRD835LT4G VF@lo=510.0 mV 1 $0.25
VRRM=35.0 V
DPAK 102 mm®
Dbst Vishay-Semiconductor SS12-E3/61T VF@lo=500.0 mV 1 $0.08 .]
VRRM=20.0 V
SMA 37 mm®
L1 Bourns PM2120-470K-RC L=47.0 pH 1 $1.33
DCR=19.0 mOhm
PM2120 890 mm’
M1 Texas Instruments CSD17579Q3A VdsMax= 30.0 V 1 $0.19 .
IdsMax= 20.0 Amps
TRANS_NexFET_Q3A 18
mm?
M2 Texas Instruments CSD17579Q3A VdsMax= 30.0 V 1 $0.19 .
IdsMax= 20.0 Amps
TRANS_NexFET_Q3A 18
mm?®
M3 Vishay-Siliconix S17636DP VdsMax= 30.0 V 1 NA
IdsMax= 17.0 Amps
PowerPAK_SO-8 55 mm®
Rcomp Vishay-Dale CRCW040275K0FKED Res= 75.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbb Vishay-Dale CRCWO04025K23FKED Res= 5.23 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbt Yageo America RCO0603FR-0747KL Res= 47.0 kOhm 1 $0.01 =
Series="? Power=100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rsense  Stackpole Electronics Inc  CSR1206FK10L0 Res=10.0 mOhm 1 $0.11 IO
Series=? Power= 500.0 mW 1206 11 mm?
Tolerance= 1.0%
Rslope Vishay-Dale CRCW0402432KFKED Res= 432.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rt Vishay-Dale CRCW0402169KFKED Res= 169.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvb Vishay-Dale CRCWO040219K1FKED Res= 19.1 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvt Vishay-Dale CRCWO040249K9FKED Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rvin Yageo America RCO0805FR-073RL Res= 3.0 Ohm 1 $0.01 ]
Series=? Power= 125.0 mW 0805 7 mm?
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R71C474KA88D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.onsemi.com/pub%5Flink/Collateral/MBRD835L%2DD.PDF
http://www.vishay.com/docs/88746/88746.pdf
http://www.bourns.com/data/global/pdfs/PM2120%5Fseries.pdf
http://www.ti.com/lit/ds/symlink/csd17579q3a.pdf
http://www.ti.com/lit/ds/symlink/csd17579q3a.pdf
http://www.vishay.com/docs/72768/si7636dp.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://www.seielect.com/Catalog/SEI%2Dcsr.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.yageo.com/documents/recent/PYu%2DRC0805%5F51%5FRoHS%5FL%5F6.pdf
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i Name Manufacturer Part Number Properties Qﬂ Price Footprint

26. U1 Texas Instruments LM5121MH/NOPB Switcher 1 $2.46 i
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http://www.ti.com/product/LM5121
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# Name Value Category Description
1. CinIRMS 2.379A Current Input capacitor RMS ripple current
2. Cout IRMS 2.031A Current Output capacitor RMS ripple current
3. Coutx IRMS 335.824 mA Current Output capacitor_x RMS ripple current
4. lin Avg 5131 A Current Average input current
5. Llpp 1174 A Current Peak-to-peak inductor ripple current
6. L1Irms 5139 A Current Inductor ripple current
7. M1Ims 3.705 A Current MOSFET RMS ripple current
8. M2Irms 2.619A Current MOSFET RMS ripple current
9. SWIpk 5.416 A Current Peak switch current
10. BOM Count 27 General Total Design BOM count
11. FootPrint 1.972 k mm? General Total Foot Print Area of BOM components
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# Name Value Category Description
12. Frequency 53.254 kHz General Switching frequency
13. IC Tolerance 18.0 mV General IC Feedback Tolerance
14. M1 Rdson 8.204 mOhm General Drain-Source On-resistance
15. M1 ThetaJA 55.0 degC/W General MOSFET junction-to-ambient thermal resistance
16. M2 Rdson 8.204 mOhm General Drain-Source On-resistance
17. M2 ThetaJA 55.0 degC/W General MOSFET junction-to-ambient thermal resistance
18. M2 Vds Act 21.491 mV General M Vds
19. Mode CCM General Conduction Mode
20. Pout 240 W General Total output power
21. Total BOM $0.0 General Total BOM Cost
22. M3 TjOP 39.06 degC Op_Point M3 MOSFET junction temperature
23. Vout Actual 11.984 VvV Op_Point Vout Actual calculated based on selected voltage divider resistors
24. Vout OP 120V Op_Point Operational Output Voltage
25. Duty Cycle 58.583 % Op_point Duty cycle
26. Efficiency 93.547 % Op_point Steady state efficiency
27. ICTj 38.544 degC Op_point IC junction temperature
28. ICThetaJA 40.0 degC/W Op_point IC junction-to-ambient thermal resistance
29. IOUT_OP 20A Op_point lout operating point
30. M1 TjOP 38.799 degC Op_point M1 MOSFET junction temperature
31. M2TjOP 36.425 degC Op_point MOSFET junction temperature
32. VIN_OP 50V Op_point Vin operating point
33. Vout p-p 79.884 mV Op_point Peak-to-peak output ripple voltage
34. CinPd 169.736 mW Power Input capacitor power dissipation
35. Cout Pd 49.823 mW Power Output capacitor power dissipation
36. Coutx Pd 0.0W Power Output capacitor_x power loss
37. ICPd 213.596 mW Power IC power dissipation
38. LPd 501.73 mW Power Inductor power dissipation
39. M1Pd 159.986 mW Power MOSFET power dissipation
40. M1 Pd 159.986 mW Power MOSFET power dissipation
41. M1 PdCond 112.63 mW Power M1 MOSFET conduction losses
42. M1 PdSw 47.355 mW Power M1 MOSFET switching losses
43. M2 Pd 116.816 mW Power MOSFET power dissipation
44. M2 PdCond 59.11 mW Power M2 MOSFET conduction losses
45. M2 PdQrr 1.47 mW Power Synchronous Boost High Side Reverse Recovery
46. M2 Pdbody 56.237 mW Power Power dissipation through lower FET
47. M3 Pd 174.231 mW Power M3 MOSFET total power dissipation
48. M3 Rdson 6.585 mOhm Power Drain-Source On-resistance
49. Total Pd 1.656 W Power Total Power Dissipation
50. M1 Vds Act 30.398 mV M Vds
51. M3 ThetaJA 52.0 degC/W MOSFET junction-to-ambient thermal resistance
52. Vout Tolerance 3.345 % Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable
Design Inputs
# Name Value Description
1. lout 2.0 Maximum Output Current
2. VinMax 12.0 Maximum input voltage
3. VinMin 5.0 Minimum input voltage
4. Vout 12.0 Output Voltage
5. base_pn LM5121 Texas Instruments Base Part Number
6. source DC Input Source Type
7. ta 30.0 Ambient temperature

Design Assistance

1. The LM5121 is a wide range boost controller which is operable in an ultra wide input range of 4.5 to 65V. A boost regulator can maintain
regulation for input voltages lower than the output voltage.

2. LM5121 Product Folder : http://www.ti.com/product/LM5121 : 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.
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