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INSTRUMENTS
WEBENCH ®

Design : 4427995/6 LM3424MHX/NOPB
LM3424MHX/NOPB 24.0V-32.0V to 58.12V @ 2.1A

VInMin = 24.0V
VinMax = 32.0V

Design Report

39.0 pH
14.0 mOhm

VinMin = 24.0V
VinMax = 32.0V
Vout = 34.5V
lout = 2.1A

D1

Device = LM3424MHX/NOPB
Topology = Boost

Created = 7/15/15 12:39:35 AM
BOM Cost = $67.46

Footprint = 1,695.0 mm’

BOM Count = 44

Total Pd = 4.83W

VF@lo= 455.0 mV
VRRM= 100.0 V
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Electrical BOM

Vout = 34.5V
lout = 2.1A

OUTPUT_BLOCK

# Name Manufacturer Part Number Properties Qty. Price Footprint
1. Cbyp Taiyo Yuden EMK212B7225KG-T Cap= 2.2 uF 1 $0.03 @
Series= X7R VDC=16.0V 0805 7 mm?
IRMS=0.0 A
2. Ccomp MuRata GRM155R61A334KE15D  Cap= 330.0 nF 1 $0.01 =
Series= X5R VDC=10.0 V 0402 3 mm’®
IRMS=0.0 A
3. Cext TDK C2012X7R2A104K Cap=100.0 nF 1 $0.03 @
Series= X7R ESR=15.726 mOhm 0805 7 mm?
VDC=100.0 V
IRMS=0.0 A
4. Chspn MuRata GRM21BR71E104KA01L  Cap=100.0 nF 1 $0.01 @3@
Series= X7R VDC=25.0V 0805 7 mm?
IRMS=0.0 A
5. Cin Nichicon UUD1H151MNL1GS Cap=150.0 uF 1 $0.26
Series= uD ESR= 180.0 mOhm
VDC=50.0V
IRMS= 670.0 mA
SM_RADIAL_10BMM 160
mm’
6. Cinx MuRata GRM188R72A104KA35D  Cap= 100.0 nF 1 $0.03 w
Series= X7R VDC=100.0 V 0603 5 mm’
IRMS=0.0 A
7. Cntc MuRata GRM21BR71E104KA01L  Cap=100.0 nF 1 $0.01 @
Series= X7R VDC=25.0V 0805 7 mm?
IRMS=0.0 A
8. Cout TDK C5750X7S2A106M Cap= 10.0 uF 2 $0.84
Series= X7S ESR= 5.0 mOhm
VDC=100.0 V ,
IRMS= 6.45 A 2220 54 mm
9. Covp Kemet C0805C470K5GACTU Cap=47.0 pF 1 $0.01 @@
Series= COG/NPO VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
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http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A334KE15D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e3555%5Fc.pdf
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://products.nichicon.co.jp/en/pdf/XJA043/e%2Dud.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R72A104KA35D%26x%3D9%26y%3D9%26search%3Dstartwith
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.tdk.com/pdf/mid%5Fvolt%5FB11.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0805C470K5GACTU
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Name Manufacturer Part Number Properties Qty. Price Footprint
. Cref MuRata GRM155C80G224KEO1D  Cap=220.0 nF 1 $0.01 =
Series= X6S VDC=4.0V 0402 3 mm?
IRMS=0.0 A
Css MuRata GRM155R61A334KE15D  Cap= 330.0 nF 1 $0.01 =
Series= X5R VDC=10.0 V 0402 3 mm’
IRMS=0.0 A
D1 STMicroelectronics STPS20M100SG-TR VF@Ilo= 455.0 mV 1 $1.33
VRRM=100.0 V
DDPAK 210 mm?
D_LED Cree XHP50A-00-0000-0D00J40ELED 9 $6.54
xlampxhp 0 mm®
L1 Bourns PM2120-390K-RC L=39.0 pH 1 $1.33
DCR=14.0 mOhm
PM2120 890 mm’
M1 Infineon Technologies BSC190N15NS3 G VdsMax= 150.0 V 1 $1.06
IdsMax= 50.0 Amps
PG-TDSON-8 55 mm®
M2 Infineon Technologies BSC190N15NS3 G VdsMax= 150.0 V 1 $1.06
IdsMax= 50.0 Amps
PG-TDSON-8 55 mm®
NTC MuRata NCP15WB473E03RC Thermistor 1 $0.03 =
Series= NCP15 0402 3 mm’
Rbias Vishay-Dale CRCWO040213K7FKED Res=13.7 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rchs Vishay-Dale CRCWO040212K4FKED Res=12.4 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rcs Stackpole Electronics Inc  CSRN2512FK30L0 Res=30.0 mOhm 1 $0.15
Series=? Power=2.0 W
Tolerance= 1.0% 2512 43 mm?
Rdim Vishay-Dale CRCWO04025K36FKED Res=5.36 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm’
Tolerance= 1.0%
Rgain Vishay-Dale CRCWO04025K11FKED Res=5.11 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rhsn Vishay-Dale CRCWO04021K00FKED Res=1000.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rhsp Vishay-Dale CRCWO04021K00FKED Res=1000.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rivpl Vishay-Dale CRCWO0402619RFKED Res=619.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm’®
Tolerance= 1.0%
Rivp2 Vishay-Dale CRCWO040210KOFKED Res=10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm*
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80G224KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A334KE15D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.st.com/web/en/resource/technical/document/datasheet/CD00228904.pdf
http://www.cree.com/
http://www.bourns.com/data/global/pdfs/PM2120%5Fseries.pdf
http://www.infineon.com/dgdl/BSC190N15NS3%5FRev2.4.pdf?folderId%3Ddb3a304313b8b5a60113cee8763b02d7%26fileId%3Ddb3a30431d8a6b3c011d8bf2fcf30076
http://www.infineon.com/dgdl/BSC190N15NS3%5FRev2.4.pdf?folderId%3Ddb3a304313b8b5a60113cee8763b02d7%26fileId%3Ddb3a30431d8a6b3c011d8bf2fcf30076
http://www.murata.com/products/catalog/pdf/r44e.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.seielect.com/Catalog/SEI-csr.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.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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# Name Manufacturer Part Number Properties Qty. Price Footprint
27. Rovpl Vishay-Dale CRCWO04028K66FKED Res= 8.66 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
28. Rovp2 Vishay-Dale CRCWO0402511KFKED Res=511.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
29. Rr Vishay-Dale CRCWO040210ROFKED Res=10.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
30. Rrefl Vishay-Dale CRCWO040249K9FKED Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
31. Rref2 Vishay-Dale CRCWO040249K9FKED Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
32. Rsense Bourns CRMO0805-FW-R0O50ELF Res=50.0 mOhm 1 $0.10 @
Series=? Power= 250.0 mW 0805 7 mm?
Tolerance= 1.0%
33. Rslope Vishay-Dale CRCWO04025K90FKED Res=5.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
34. Rt Vishay-Dale CRCWO040234KOFKED Res= 34.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
35. Ul Texas Instruments LM3424MHX/NOPB Switcher 1 $1.30 i
MXA20A 71 mm’
IC Tj Duty Cycle
525 60
52.0
55
515
51.0 50
50.5 45
~50.0 g40
2495 % 35
249.0 630
- 485 N
O 480 525
475 8 20
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LED Temperature (degree C) LED Temperature (degree C)
=\/in=24.0V==Vin=28.0V ==Vin=32.0V =\/in=24.0V==Vin=28.0V ==Vin=32.0V
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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.vishay.com/docs/20035/dcrcwe3.pdf
http://www.bourns.com/data/global/pdfs/CRM0805_1206_2010.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/LM3424
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Operating Values
# Name Value Category Description
1. CinIRMS 498.555 mA Current Input capacitor RMS ripple current
2. Cout IRMS 2534 A Current Output capacitor RMS ripple current
3. lin Avg 5.287 A Current Average input current
4. Llpp 1.727 A Current Peak-to-peak inductor ripple current
5. LlIrms 5.163 A Current Inductor ripple current
6. LED lavg 700.0 mA Current LED Average Current
7. LED Ipp 1.677 mA Current LED Ripple Current
8. MIrms 5211 A Current MOSFET RMS ripple current
9. SW Ipk 6.002 A Current Peak switch current
10. BOM Count 44 General Total Design BOM count
11. FootPrint 1.695 kK mm? General Total Foot Print Area of BOM components
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# Name Value Category Description
12. Frequency 210.223 kHz General Switching frequency
13. IC Tolerance 25.0 mVvV General IC Feedback Tolerance
14. M Rdson 20.0 mOhm General Drain-Source On-resistance
15. M Vds Act 104.213 mV General M Vds
16. Pout 122.053 W General Total output power
17. Total BOM $67.46 General Total BOM Cost
18. D1Tj 68.22 degC Op_Point D1 junction temperature
19. Vout OP 58.12 V Op_Point Operational Output Voltage
20. Duty Cycle 60.283 % Op_point Duty cycle
21. Efficiency 96.194 % Op_point Steady state efficiency
22. ICTj 45.859 degC Op_point IC junction temperature
23. ICThetaJA 37.0 degC/W Op_point IC junction-to-ambient thermal resistance
24. 10UT_OP 2.1A Op_point lout operating point
25. LEDRd 13.81 Ohm Op_point LED DynamicResistance
26. LED Vf 58.12 V Op_point Total LED Forward Calculated Voltage
27. M ThetaJA 50.0 degC/W Op_point MOSFET junction-to-ambient thermal resistance
28. MTjOp 114.697 degC Op_point MOSFET junction temperature
29. VIN_OP 240V Op_point Vin operating point
30. CinPd 44.74 mW Power Input capacitor power dissipation
31. CoutPd 16.052 mW Power Output capacitor power dissipation
32. Diode Pd 955.5 mW Power Diode power dissipation
33. ICPd 428.615 mwW Power IC power dissipation
34. LPd 447.772 mW Power Inductor power dissipation
35. LED Pd 122.053 W Power LED Power Dissipation
36. MPd 1.694 W Power MOSFET power dissipation
37. M1 PdCond 1.128 W Power M1 MOSFET conduction losses
38. M1 PdSw 566.43 mW Power M1 MOSFET switching losses
39. Total Pd 4.829 W Power Total Power Dissipation
40. Thermistor Resistance 0.0 Ohm Unknown The scaled resistance of the thermistor based on the temperature
41. Total LED load Rd 13.81 Ohm Unknown Total LED Load DynamicResistance
Design Inputs
# Name Value Description
1. lout 2.1 Maximum Output Current
2. loutl 2.1 Output Current #1
3. VinMax 32.0 Maximum input voltage
4. VinMin 24.0 Minimum input voltage
5. Vout 345 Output Voltage
6. Voutl 345 Output Voltage #1
7. application LED_DRIVER LED Application
8. base_pn LM3424 Base Product Number
9. LED_Architect N LED Architect Project
10. ledparallel 3.0 Number of LED in parallel
11. ledpartnumber XHP50A-00-0000-0DO04HTE Part number
12. ledseries 3.0 Number of LED in series
13. line_fsw 60.0 AC Line Frequency
14. source DC Input Source Type
15. Ta 30.0 Ambient temperature

Design Assistance

1. Thermal foldback is necessary in many applications due to the extreme temperatures created in LED environments. In general, two functions
are necessary a temperature break-point after which the nominal operating current needs to be reduced, and a slope corresponding to the
amount of LED current decrease per temperature increase.

2. The user can set the 'Start' and 'Stop' temperatures for the thermal foldback by changing the default settings on the 'Thermal Foldback start
and end temperatures' in the 'Advanced Options' menu on the left side bar. These values are then updated on the 'Op-Vals' section. The 'Op-
Vals' section has a slider to simulate the increase or decrease in temperature. The operating value 'Thermal Resistance' changes based on
the change in temperature. This is the resistance of the thermistor at the selected temperature and it's value is then updated in the simulation

directly

3. LM3424 Product Folder : http://www.ti.com/product/LM3424 : 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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