- VinMin = 9.0V
i3 TEXAS M

Device = LM5175PWPR

VinMax = 30.0V Topology = Buck_Boost
INSTRUMENTS Vout = 42.0V Created = 2018-12-24 18:33:05.228
lout = 2.0A BOM Cost = $38.69
® i BOM Count = 47

WEBENCH Design Report Total Pd = 9.1W

Design : LM5175PWPR

LM5175PWPR 9V-30V to 42.00V @ 2A
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Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint
1. Cbias TDK C2012X7S2A105K125AB Cap=1.0uF 1 $0.14 | |
Series= X7S ESR= 8.255 mOhm 0805 7 mm?
VDC= 100.0 V
IRMS=2.27442 A
2. Cbootl AVX 08053C104JAZ2A Cap= 100.0 nF 1 $0.10 | ]
Series= X7R VDC=25.0V 0805 7 mm?
IRMS=0.0 A
3. Cboot2 AVX 08053C104JAZ2A Cap=100.0 nF 1 $0.10 |
Series= X7R VDC=25.0 V 0805 7 mm’
IRMS=0.0 A
4. Cbulk Nichicon UUD1V680MCL1GS Cap=68.0 uF 1 $0.13
Series= uD ESR= 340.0 mOhm
VDC=35.0V
IRMS= 280.0 mA SM_RADIAL_6.3BMM 80
mm’
5. Ccomp Kemet C0603C123J3GACTU Cap=12.0 nF 1 $0.12 n
Series= COG/NPO VDC=25.0V 0603 5 mm?
IRMS=0.0 A
6. Ccomp2  Samsung Electro- CL21C270JBANNNC Cap= 27.0 pF 1 $0.01 |
Mechanics Series= COG/NPO VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
7. Ccs AVX 06035A470JAT2A Cap=47.0 pF 1 $0.01 ]
Series= COG/NPO ESR= 174.0 mOhm 0603 5 mm?
VDC=50.0 V
IRMS=0.0 A
8. Cf TDK CGA3E3X7R1H224K080AB Cap=220.0 nF 1 $0.04 ]
Series= X7R ESR=21.699 mOhm 0603 5 mm?
VDC=50.0 V
IRMS=1.125 A
9. Cin Panasonic 50SVPF10M Cap= 10.0 urF 1 $0.42
Series= SVPF ESR=40.0 mOhm
VDC=50.0 V
IRMS=25A
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CAPSMT_62_F61 74 mm’
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https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC2012X7S2A105K125AB
http://catalogs.avx.com/SurfaceMount.pdf
http://catalogs.avx.com/SurfaceMount.pdf
http://products.nichicon.co.jp/en/pdf/XJA043/e%2Dud.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0603C123J3GACTU
http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL21C270JBANNNC.pdf
http://datasheets.avx.com/C0GNP0%2DDielectric.pdf
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DCGA3E3X7R1H224K080AB
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Series= CRCW..e3

2

Power= 63.0 mW
Tolerance= 1.0%

Name Manufacturer Part Number Properties Qty. Price Footprint
. Cout Panasonic 63SXV33M Cap= 33.0 uF 2 $1.24
Series= SXV ESR= 25.0 mOhm
VDC=63.0 V
IRMS=2.95 A
CAPSMT_62_E12 106 mm’
Coutx MuRata KCM55WR72A156MHO1K Cap=15.0 uF 3 $3.11
Series= X7R ESR=10.0 mOhm
VDC=100.0 V
IRMS=0.0 A KCM55W 59 mm?
Coutx2 MuRata KCM55WR72A156MH01K Cap=15.0 uF 3 $3.11
Series= X7R ESR= 10.0 mOhm
VDC=100.0 V
IRMS=0.0 A KCM55W 59 mm?
Coutx3 MuRata KCM55WR72A156MH01K Cap=15.0 uF 3 $3.11
Series= X7R ESR= 10.0 mOhm
VDC=100.0 V
IRMS=0.0 A KCM55W 59 mm?
Cslope Samsung Electro- CL10C471JB8NFNC Cap=470.0 pF 1 $0.01 n
Mechanics Series= COG/NPO VDC=50.0 V 0603 5 mm?
IRMS=0.0 A
Css TDK CGA4J2C0G1H223J125AA Cap=22.0 nF 1 $0.09 |
Series= COG/NPO VDC=50.0 V 0805 7 mm’
IRMS=0.0 A
Cvce Taiyo Yuden EMK107B7105KA-T Cap=1.0 uF 1 $0.02 n
Series= X7R ESR= 1.0 mOhm 0603 5 mm?
VDC=16.0 V
IRMS=0.0 A
D2 ON Semiconductor MBRS2040LT3G VF@Ilo=430.0 mV 1 $0.12 .|
VRRM=40.0 V
SMB 44 mm?
D3 ON Semiconductor SS26T3G VF@lo= 630.0 mV 1 $0.10 .I
VRRM= 60.0 V
SMB 44 mm’
Dbootl ON Semiconductor MBRS2040LT3G VF@Ilo=430.0 mV 1 $0.12 .I
VRRM=40.0 V
SMB 44 mm*
Dboot2 ON Semiconductor MBRS2040LT3G VF@lo=430.0 mV 1 $0.12 .I
VRRM=40.0 V
SMB 44 mm?
Df ON Semiconductor MBRS2040LT3G VF@lo=430.0 mV 1 $0.12 .I
VRRM=40.0 V
SMB 44 mm’
L1 Coilcraft XAL1010-103MEB L=10.0 pH 1 $1.71
DCR=13.4 mOhm
XAL1010 160 mm*
M1 Texas Instruments CSD18543Q3A VdsMax= 60.0 V 1 $0.27 .
ldsMax= 35.0 Amps
DNHOO08A 18 mm’
M2 Texas Instruments CSD18543Q3A VdsMax= 60.0 V 1 $0.27 .
ldsMax= 35.0 Amps
DNHOO08A 18 mm?
M3 Texas Instruments CSD18543Q3A VdsMax= 60.0 V 1 $0.27 .
IdsMax= 35.0 Amps
DNHOOO08A 18 mm?
M4 Texas Instruments CSD18543Q3A VdsMax= 60.0 V 2 $0.27 .
IdsMax= 70.0 Amps
DNHOOO08A 18 mm?®
Rcomp Vishay-Dale CRCWO040242K2FKED Res=42200.00hm 1 $0.01 =

0402 3 mm’
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http://search.murata.co.jp/Ceramy/image/img/w%5Fhinm/S0789E.pdf
http://search.murata.co.jp/Ceramy/image/img/w%5Fhinm/S0789E.pdf
http://search.murata.co.jp/Ceramy/image/img/w%5Fhinm/S0789E.pdf
http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL10C471JB8NFNC.pdf
http://product.tdk.com/capacitor/mlcc/en/documents/mlcc%5Fautomotive%5Fgeneral%5Fen.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.onsemi.com/pub%5Flink/Collateral/MBRS2040LT3%2DD.PDF
http://www.onsemi.com/pub%5Flink/Collateral/SS26%2DD.PDF
http://www.onsemi.com/pub%5Flink/Collateral/MBRS2040LT3%2DD.PDF
http://www.onsemi.com/pub%5Flink/Collateral/MBRS2040LT3%2DD.PDF
http://www.onsemi.com/pub%5Flink/Collateral/MBRS2040LT3%2DD.PDF
http://www.coilcraft.com/pdfs/xal1010.pdf
http://www.ti.com/lit/ds/symlink/csd18543q3a.pdf
http://www.ti.com/lit/ds/symlink/csd18543q3a.pdf
http://www.ti.com/lit/ds/symlink/csd18543q3a.pdf
http://www.ti.com/lit/ds/symlink/csd18543q3a.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf

WEBENCH® Design

K3

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Copyright © 2018, Texas Instruments Incorporated

3

Name Manufacturer Part Number Properties Qty Price  Footprint
. Resg Vishay-Dale CRCWO0603100RFKEA Res=100.00hm 1 $0.01 n
Series= CRCW..e3 Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rcsp Vishay-Dale CRCWO0603100RFKEA Res= 100.00hm 1 $0.01 =
Series= CRCW..e3 Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rf Yageo RCO0603FR-0710RL Res= 10.00hm 1 $0.01 n
Series=? Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rfbb Yageo RC0603FR-0720KL Res=20000.00hm 1 $0.01 n
Series=? Power= 100.0 mW 0603 5 mm*
Tolerance= 1.0%
Rfbt Vishay-Dale CRCWO06031M02FKEA Res=1020000.00hm 1 $0.01 n
Series= CRCW..e3 Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rmode Yageo RCO0603FR-0793K1L Res=93100.00hm 1 $0.01 n
Series=? Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rpg Yageo RCO0603FR-0720KL Res=20000.00hm 1 $0.01 n
Series="? Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rsense Riedon CSR2512CORO1F Res=0.010hm 1 $0.18 m
Series=? Power=3.0 W ,
Tolerance= 1.0% 2512 43 mm
Rt Vishay-Dale CRCWO0402100KFKED Res=100000.00hm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvb Vishay-Dale CRCWO040242K2FKED Res=42200.00hm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvt Yageo RCO0201FR-07249KL Res= 249000.00hm 1 $0.01 =
Series=? Power= 50.0 mW 0201 2 mm?
Tolerance= 1.0%
Ul Texas Instruments LM5175PWPR Switcher 1 $3.10 0

PWP0028F_N 98 mm’
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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.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://www.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://riedon.com/media/pdf/CSR.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/exep/pages/download/literatures/PYu%2DR%5FMarking%5F2.pdf
http://www.ti.com/product/LM5175
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Operating Values
# Name Value Category Description
1. CinIRMS 2.65A Capacitor Input capacitor RMS ripple current
2. CinPd 280.93 mwW Capacitor Input capacitor power dissipation
3. Cout IRMS 152 A Capacitor Output capacitor RMS ripple current
4. CoutPd 28.861 mwW Capacitor Output capacitor power dissipation
5. Coutx IRMS 1.053 A Capacitor Output capacitor_x RMS ripple current
6. Coutx Pd 3.697 mW Capacitor Output capacitor_x power loss
7. D2Pd 0.0w Diode Diode power dissipation
8. D3Pd 0.0w Diode Diode power dissipation
9. ICPd 638.31 mW IC IC power dissipation
10. ICT]j 49.468 degC IC IC junction temperature
11. IC Tolerance 0.0V IC IC Feedback Tolerance
12. ICThetaJA 30.5 degC/W IC IC junction-to-ambient thermal resistance
13. lin Avg 10.344 A IC Average input current
14. Llpp 9.18 A Inductor Peak-to-peak inductor ripple current
15. LPd 1.924 W Inductor Inductor power dissipation
16. L1llIrms 11983 A Inductor Inductor ripple current
17. M1Pd 224 W Mosfet M1 MOSFET total power dissipation
18. M1 PdCond 224 W Mosfet M1 MOSFET conduction losses
19. M2 Pd o0.0w Mosfet M2 MOSFET total power dissipation
20. M3Irms 11.618 A Mosfet MOSFET RMS ripple current
21. M3Pd 2.333 W Mosfet MOSFET power dissipation
22. M3 PdCond 2.106 W Mosfet M1 MOSFET conduction losses
23. M3 PdSw 227.51 mW Mosfet M1 MOSFET switching losses
24. M3 ThetaJA 55.0 degC/W Mosfet MOSFET junction-to-ambient thermal resistance
25. M3 TjOP 75.447 degC Mosfet MOSFET junction temperature
26. M4 Irms 3.095A Mosfet MOSFET RMS ripple current
27. M4 Pd 300.6 mW Mosfet MOSFET power dissipation
28. M4 PdCond 37.351 mwW Mosfet M2 MOSFET conduction losses
29. M4 PdSw o0.0w Mosfet M2 MOSFET switching losses
30. M4 ThetaJA 27.5 degC/W Mosfet MOSFET junction-to-ambient thermal resistance
31. M4 TjOP 54.073 degC Mosfet MOSFET junction temperature
32. M4 T|OP 54.073 degC Mosfet M4 MOSFET junction temperature
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# Name Value Category Description
33. CinPd 280.93 mw Power Input capacitor power dissipation
34. Cout Pd 28.861 mwW Power Output capacitor power dissipation
35. Coutx Pd 3.697 mW Power Output capacitor_x power loss
36. D2Pd 0.0W Power Diode power dissipation
37. D3Pd 0.0W Power Diode power dissipation
38. ICPd 638.31 mwW Power IC power dissipation
39. LPd 1.924 W Power Inductor power dissipation
40. M1 Pd 2.24 W Power M1 MOSFET total power dissipation
41. M1 PdCond 224 W Power M1 MOSFET conduction losses
42. M2 Pd 0.0W Power M2 MOSFET total power dissipation
43. M3 Pd 2.333W Power MOSFET power dissipation
44. M3 PdCond 2.106 W Power M1 MOSFET conduction losses
45. M3 PdSw 227.51 mwW Power M1 MOSFET switching losses
46. M3 Rdson 15.6 mOhm Power Drain-Source On-resistance
47. M4 Pd 300.6 mW Power MOSFET power dissipation
48. M4 PdCond 37.351 mwW Power M2 MOSFET conduction losses
49. M4 PdSw 0.0W Power M2 MOSFET switching losses
50. M4 Rdson 3.9 mOhm Power Drain-Source On-resistance
51. Rsense Pd 1.35W Power LED Current Rsns Power Dissipation
52. Total Pd 9.099 W Power Total Power Dissipation
53. Rsense Pd 1.35W Resistor LED Current Rsns Power Dissipation
54. BOM Count a7 System Total Design BOM count
Information
55. Cross Freq 11.424 kHz System Bode plot crossover frequency
Information
56. Duty Cycle 28.776 % System Duty cycle
Information
57. Efficiency 90.226 % System Steady state efficiency
Information
58. FootPrint 1.614 k mm? System Total Foot Print Area of BOM components
Information
59. Frequency 256.41 kHz System Switching frequency
Information
60. Gain Marg -15.448 dB System Bode Plot Gain Margin
Information
61. lout 20A System lout operating point
Information
62. Low Freq Gain 66.913 dB System Gain at 1Hz
Information
63. Mode CCM System Conduction Mode
Information
64. Operating Topology  Boost System The current operating topology of the device
Information
65. Phase Marg 62.071 deg System Bode Plot Phase Margin
Information
66. Pout 84.0W System Total output power
Information
67. SW Ipk 7.398 A System Peak switch current
Information
68. Total BOM $38.69 System Total BOM Cost
Information
69. Vin 9.0V System Vin operating point
Information
70. Vout 420V System Operational Output Voltage
Information
71. Vout Actual 416V System Vout Actual calculated based on selected voltage divider resistors
Information
72. Vout Tolerance 1.981 % System Vout Tolerance based on IC Tolerance (no load) and voltage divider
Information resistors if applicable
73. Vout p-p 67.842 mV System Peak-to-peak output ripple voltage
Information

Design Inputs

# Name Value Description

1. lout 2.0 Maximum Output Current
2. VinMax 30.0 Maximum input voltage
3. VinMin 9.0 Minimum input voltage

4. Vout 42.0 Output Voltage

5. base_pn LM5175 Base Product Number

6. source DC Input Source Type

7. Ta 30.0 Ambient temperature

Design Assistance
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1. Tip: Snubbers and/or gate resistors may be required to limit the SW1,2 node switching spikes below the IC and FET abs max ratings.
2. Tip: Slope Capacitor: smaller slope capacitors provide better transition region behavior.
3. LM5175 Product Folder : http://www.ti.com/product/LM5175 : contains the data sheet and other resources.

Important Notice and Disclaimer

Tl provides technical and reliability data (including datasheets), design resources (including reference designs), application or other design
advice, web tools, safety information, and other resources AS IS and with all faults, and disclaims all warranties. These resources are intended
for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate TI products for your application, (2)
designing, validating and testing your application, and (3) ensuring your application meets applicable standards, and any other safety, security,
or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an application
that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license is granted to
any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl
and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

Providing these resources does not expand or otherwise alter TlI's applicable Terms of Sale or other applicable terms available either on ti.com
or provided in conjunction with TI products.
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