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1. Feedback Resistors may need to be further adjusted to get more precise regulation as ripple injection circuit will introduce some amount of
DC offset. Use simulation to help adjust.

My Comments
LM5161, 24V, 0.75A, VPH4-0140R Transformer

Electrical BOM

# Name Manufacturer Part Number Properties Qty Price Footprint
1. Cac Kemet C0603C102G5GACTU Cap=1.0nF 1 $0.16 n
Series= COG/NPO VDC=2.0V 0603 5 mm®
IRMS= 0.0 A
2. Cbst MuRata GRM155R61C103KA01D Cap=10.0 nF 1 $0.01 -
Series= X5R VDC=16.0V 0402 3 mm?
IRMS=0.0 A
3. Cin TDK C3225JB2A225K Cap= 2.2 uF 2 $0.14 [ |
Series= JB ESR=2.946 mOhm 1210 15 mm?
VDC=100.0 V
IRMS=0.0 A
4. Cinx TDK C2012X5R2A104K125AA Cap= 100.0 nF 1 $0.03 |
Series= X5R ESR=20.726 mOhm 0805 7 mm?
VDC= 100.0 V
IRMS=1.456 A
5. Cout TDK C2012X5R1V226M125AC Cap=22.0 uF 1 $0.30 |
Series= X5R ESR= 2.05 mOhm 0805 7 mm?
VDC=35.0V
IRMS= 4.5559 A
6. Cout2 TDK C3216X5R1H106K160AB Cap=10.0 uF 2 $0.26 [0
Series= X5R ESR=2.229 mOhm 1206 180 11 mm’
VDC=50.0 V -
IRMS=4.8593 A
7. Cout2x Kemet C0805C104K5RACTU Cap= 100.0 nF 1 $0.01 | |
Series= X7R ESR=64.0 mOhm 0805 7 mm?
VDC=50.0 V
IRMS=1.64 A
8. Cr AVX 04023A331JAT2A Cap=3.3nF 1 $0.10 =
Series= COG/NPO VDC=25.0V 0402 3 mm?
IRMS=0.0 A
9. Css MuRata GRM155R61C273KA01D Cap=27.0 nF 1 $0.01 -
Series= X5R VDC=16.0V 0402 3 mm?
IRMS=0.0 A
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http://www.kemet.com/docfinder?Partnumber%3DC0603C102G5GACTU
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61C103KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e4500%5Fc.pdf
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC2012X5R2A104K125AA
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC2012X5R1V226M125AC
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC3216X5R1H106K160AB
http://capacitoredge.kemet.com/capedge2/DataSheet/Datasheet%2DC0805C104K5RACTU.pdf?pn%3DC0805C104K5RACTU
http://www.avx.com/docs/Catalogs/ccog.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61C273KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
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Name Manufacturer Part Number Properties Qty Price  Footprint
. Cvce MuRata GRM188R61C105KA93D Cap=1.0 uF 1 $0.01 n
Series= X5R ESR=10.127 mOhm 0603 5 mm’
VDC=16.0V
IRMS= 994.63 mA
D1 Vishay-Semiconductor ~ SS2PH10-M3 VF@lo= 620.0 mV 1 $0.14 Il
VRRM=100.0 V DO-220AA 14 mm’
Rfbb Vishay-Dale CRCWO04022K00FKED Res= 2.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbt Yageo America RT0603BRDO0O716K7L Res= 16.7 kOhm 1 $0.04 n
Series=? Power= 100.0 mW 0603 5 mm?
Tolerance= 0.1%
Ron Vishay-Dale CRCWO0402340KFKED Res= 340.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rr Vishay-Dale CRCWO040280K6FKED Res=80.6 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvb Vishay-Dale CRCWO04024K12FKED Res=4.12 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ruvt Vishay-Dale CRCWO0402100KFKED Res=100.0 kOhm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
T1 Coiltronics VPH4-0140-R Lp=94.8 pH 1 $5.63
Rp=165.6 mOhm
Leakage L=312.0 nH
NsltoNp= 1.5
Rs1=248.4 mOhms
VP4 532 mm’
.Ul Texas Instruments LM5161PWPR Switcher
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http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM188R61C105KA93D
http://www.vishay.com/docs/84682/ss2ph9.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.yageo.com/documents/recent/PYu%2DRT%5F1%2Dto%2D0.05%5FRoHS%5FL%5F6.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.cooperbussmann.com/pdf/453f0091-4eeb-4ee7-b33c-b689416a62c7.pdf
http://www.ti.com/product/LM5161
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# Name Value Category Description
1. BOM Count 21 Total Design BOM count
2. Total BOM $9.086 Total BOM Cost
3. CinIRMS 546.376 mA Current Input capacitor RMS ripple current
4. Cout IRMS 65.953 mA Current Output capacitor RMS ripple current
5. Cout2 IRMS 641.894 mA Current Output capacitor2 RMS ripple current
6. ICIpk 1.239 A Current Peak switch currentin IC
7. lin Avg 442.49 mA Current Average input current
8. liso 750.0 mA Current Secondary Side Output Current
9. lpri 750.0 mA Current Primary Side Output Current
10. T2 Iprim RMS 742.014 mA Current Transformer Primary RMS Current
11. T2 Iprim pk 1.239 A Current Transformer Primary Peak Current
12. T11s1 RMS 1.101 A Current Transformer Secondaryl RMS Current
13. Dsec Vf 620.0 mV General Effective Forward Voltage Drop at the Operating Current
14. FootPrint 715.0 mm? General Total Foot Print Area of BOM components
15. Frequency 545.635 kHz General Switching frequency
16. D1Tj 81.15 degC Op_Point D1 junction temperature
17. Vout Actual 18.7V Op_Point Vout Actual calculated based on selected voltage divider resistors
18. Duty Cycle 38.114 % Op_point Duty cycle
19. Efficiency 92.713 % Op_point Steady state efficiency
20. ICTj 52.927 degC Op_point IC junction temperature
21. ICThetaJA 33.4 degC/W Op_point IC junction-to-ambient thermal resistance
22. IOUT_OP 1.125A Op_point lout operating point
23. VIN_OP 50.0V Op_point Vin operating point
24. Voutlso 27.413V Op_point Secondary Side Output Voltage
25. Vout Pri 18.994 V Op_point Primary Side Output Voltage
26. CinPd 439.729 pw Power Input capacitor power dissipation
27. Cout Pd 8.917 pwW Power Output capacitor power dissipation
28. Cout2 Pd 459.204 pw Power Output capacitor2 power dissipation
29. Diode Pd 465.0 mW Power Diode power dissipation
30. ICPd 686.428 mW Power IC power dissipation
31. Total Pd 1.612 W Power Total Power Dissipation
32. Xformer Pd 459.879 mW Power Transformer power dissipation
33. Vout Tolerance 2.255 % Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable
Design Inputs
# Name Value Description
1. lout 750.0 m Maximum Output Current
2. VinMax 50.0 Maximum input voltage
3. VinMin 42.0 Minimum input voltage
4. Vout 24.0 Output Voltage
5. base_pn LM5161 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance

1. For a Constant On Time device to be stable, we need to provide a ripple at the feedback comparator. There are various methods to
implement the ripple. Depending on the circuit complexity vs. the allowable ripple, we have three options to choose from. The simplest option,
'Low Complexity', would require only a high ESR cap at the output. This means that the BOM count will be small, but the output voltage ripple
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will be quite large. The 'Optimal Solution' would require a feed-forward cap in parallel with the upper feedback resistor to AC couple the ripple
to the feedback node. This increases the BOM count slightly, but now we have more control over the output voltage ripple. If the output voltage
requirement is very tight, then the best option is to go for the 'Low Output Ripple' solution. In this option we can go with very low ESR output
caps and have very good control over the output voltage ripple.

2. LM5161 Product Folder : http://www.ti.com/product/LM5161 : 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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