Device = LM3424MHX/NOPB
Topology = Buck_Boost
Created = 4/14/16 7:27:09 PM
BOM Cost = $11.01

BOM Count = 43

Total Pd = 1.84W

" VinMin = 28.0V
13 TEXAS VinMax = 32.0V
INSTRUMENTS Vout = 11.5V
lout =0.7A
® .
WEBENCH Design Report
Design : 3794123/147 LM3424MHX/NOPB
LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A
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Electrical BOM

Vout = 11.5V
lout = 0.7A

OUTPUT_BLOCK

m

# Name Manufacturer Part Number Properties Qty Price Footprint
1. Chbyp 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 GRM21BR71E155KA88L Cap=1.5uF 1 $0.09 |
Series= X7R VDC=25.0 V 0805 7 mm’
IRMS=0.0 A
3. Cdz Yageo America CC0805JRNPO9BN101 Cap= 100.0 pF 1 $0.01 |
Series= COG/NPO VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
4. Cext 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
5. Chspn MuRata GRM21BR71E104KA01L Cap=100.0 nF 1 $0.01 |
Series= X7R VDC=25.0 V 0805 7 mm’
IRMS=0.0 A
6. Cin MuRata GRM31CR71H475KA12L Cap=4.7 uF 1 $0.07 [
Series= X7R ESR= 3.0 mOhm 1206 11 mm>
VDC=50.0V
IRMS=4.98 A
7. Cinx MuRata GRM188R72A104KA35D Cap=100.0 nF 1 $0.03 n
Series= X7R VDC= 100.0 V 0603 5 mm?
IRMS=0.0 A
8. Cntc MuRata GRM21BR71E104KA01L Cap=100.0 nF 1 $0.01 |
Series= X7R VDC=25.0V 0805 7 mm?
IRMS=0.0 A
9. Cout Panasonic 63SXV33M Cap=33.0 uF 1 $1.25
Series= SXV ESR=25.0 mOhm
VDC=63.0V
IRMS=2.95 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%3DGRM21BR71E155KA88L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yageo.com/documents/recent/UPY%2DGP%5FNP0%5F16V%2Dto%2D50V%5F10.pdf
http://datasheets.avx.com/X7RDielectric.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://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM31CR71H475KA12L%26x%3D9%26y%3D9%26search%3Dstartwith
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
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Tolerance= 1.0%

Name Manufacturer Part Number Properties Qty. Price Footprint
. Covp Kemet C0805C470K5GACTU Cap=47.0 pF 1 $0.01 ]
Series= COG/NPO VDC=50.0 V 0805 7 mm’
IRMS=0.0 A
Cref MuRata GRM155C80G224KE01D Cap=220.0 nF 1 $0.01 =
Series= X6S VDC=4.0V 0402 3 mm’
IRMS=0.0 A
Css MuRata GRM21BR71E155KA88L Cap=1.5uF 1 $0.09 |
Series= X7R VDC=25.0V 0805 7 mm’
IRMS=0.0 A
D1 Micro Commercial SK310A-TP VF@Ilo= 850.0 mV 1 $0.10 .]
Components VRRM= 100.0 V s
SMA 37 mm
D _LED Cree XHP50A-00-0000-0D00J40E2 LED 1 $5.57
xlampxhp 0 mm®
Dz ON Semiconductor BZX84C10LT1G Zener 1 $0.02 l
SOT-23 14 mm?
L1 Coilcraft MSS1048-563MLB L=56.0 pH 1 $0.56 0
DCR= 126.0 mOhm . 3
MSS1048 146 mm®
M1 Texas Instruments CSD19537Q3 VdsMax= 100.0 V 1 $0.75 .
IdsMax= 9.7 Amps
TRANS_NexFET_Q3 18
mm’
M2 Texas Instruments CSD19537Q3 VdsMax= 100.0 V 1 $0.75 -
ldsMax= 9.7 Amps
TRANS_NexFET_Q3 18
mm’
M3 ON Semiconductor 2N7002ET1G VdsMax= 60.0 V 1 $0.02 l
IdsMax= 260.0 mAmps ,
SOT-23 14 mm
NTC MuRata NCP15WB473E03RC Thermistor 1 $0.03 =
Series= NCP15 0402 3 mm?
Q1 Diodes Inc. MMBT3904-7-F Bipolar Transistor 1 $0.02 l
SOT-23 14 mm’
Q2 Diodes Inc. MMBT3906-7-F Bipolar Transistor 1 $0.02 I
SOT-23 14 mm®
Q3 Diodes Inc. MMBT3906-7-F Bipolar Transistor 1 $0.02 l
SOT-23 14 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%
Rcc Vishay-Dale CRCWO0402100KFKED Res=100.0 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 Rohm MCR25JZHFLR130 Res= 130.0 mOhm 1 $0.03 [ |
Series= MCR25 Power= 500.0 mW 1210 15 mm?
Tolerance= 1.0%
Rdim Vishay-Dale CRCWO04024K53FKED Res= 4.53 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
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http://www.kemet.com/docfinder?Partnumber%3DC0805C470K5GACTU
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%3DGRM21BR71E155KA88L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.mccsemi.com/up%5Fpdf/SK32A%2DSK310A%28HSMA%29.PDF
http://www.cree.com/
http://www.onsemi.com/pub%5Flink/Collateral/BZX84C2V4LT1%2DD.PDF
http://www.coilcraft.com/pdfs/mss1048.pdf
http://www.ti.com/lit/ds/symlink/csd19537q3.pdf
http://www.ti.com/lit/ds/symlink/csd19537q3.pdf
http://www.onsemi.com/pub%5Flink/Collateral/2N7002E%2DD.PDF
http://www.murata.com/products/catalog/pdf/r44e.pdf
http://www.diodes.com/datasheets/ds30036.pdf
http://www.diodes.com/datasheets/ds30059.pdf
http://www.diodes.com/datasheets/ds30059.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.rohm.com/products/databook/r/pdf/mcr25%5Fttk.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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3

Name Manufacturer Part Number Properties Qty Price  Footprint
. Rdrv Vishay-Dale CRCWO040210KOFKED Res= 10.0 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 CRCWO0402523RFKED Res=523.0 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?
Tolerance= 1.0%
Rovpl Vishay-Dale CRCWO040238K3FKED Res= 38.3 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rovp2 Vishay-Dale CRCWO0402511KFKED Res=511.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rr Vishay-Dale CRCWO040210ROFKED Res= 10.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rrefl Vishay-Dale CRCWO040249K9FKED Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rref2 Vishay-Dale CRCWO040249K9FKED Res=49.9 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rsense Panasonic ERJ-3RSFR15V Res= 150.0 mOhm 1 $0.03 u
Series= ERJ-3R Power= 100.0 mW 0603 5 mm?
Tolerance= 1.0%
Rslope Vishay-Dale CRCWO040237K4FKED Res= 37.4 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rt Vishay-Dale CRCWO040213KOFKED Res= 13.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ul Texas Instruments LM3424MHX/NOPB Switcher 1 $1.30

MXA20A 71 mm’
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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.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
http://www.panasonic.com/industrial/components/pdf/AOA0000CE3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/LM3424

WEBENCH® Design

IC Tj Duty Cycle
53.75 35.0
53.50 325
53.25 30.0
53.00 275
52.75 25.0
6\5250 ;\322 5
&
g52.25 % 200
52.00
o >
=51.75 orre
5 51.50 2150
O .
= 2125
51.25
51.00 100
50.75 75
5050 5.0
50.25 25
0.0
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V ==Vin=32.0V ==\/in=28.0V==Vin=30.0V ==Vin=32.0V
Cin IRMS L Pd
0.085 |
0.080 0.15
0.075 0.14
0.070 0.13
0.065 0.12
0.060 0.11
20.055 0.10
7 0.050 S o009
E 0.045 S 008
— 0.040 0.07
£ 0035 =
O 0030 0.06
0.05
0.025
0.020 0.04
0015 0.03
0.010 0.02
0.005 0.01
0.000 0.00
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
=\/in=28.0V ==Vin=30.0V ==Vin=32.0V =\/in=28.0V ==Vin=30.0V ==Vin=32.0V
M Pd D1 Tj
67.5
0.0275 65.0
0.0250 62.5
60.0
0.0225
57.5
0.0200 55.0
O'525
0.0175 O 52
g Ss00
E 0.0150 247.5
< 00125 =450
5' 425
0.0100 400
0.0075 37.5
35.0
0.0050
325
0.0025 300
275
0.0000
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V ==\in=30.0V ==Vin=32.0V ==\/in=28.0V ==\in=30.0V ==Vin=32.0V
Copyright © 2016, Texas Instruments Incorporated 4 ti.com/webench

WEBENCH® Design Report LM3424MHX/NOPB : LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A  April 14, 2016 19:28:57 GMT-07:00



WEBENCH® Design

LED Rd Efficiency
85 | 7 : 7 7 ;
13.810228576
80
13.810228575 75
70
13.810228574 65
60
—
£ 13810228573 Sss
= <
O 13.810228572 550
= c 45
< 5}
¥ 13.810228571 5 40
[a] = 35
W 13810228570 i 30
25
13.810228569 20
13.810228568 s
10
13.810228567 5
0
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V ==Vin=30.0V ==Vin=32.0V ==\/in=28.0V ==Vin=30.0V ==Vin=32.0V
M1 PdCond Cin Pd
0.018
0.017 0.0000200
0.016
0.015 0.0000175
0.014
0013 0.0000150
Soo12
=
T oot §0.0000125
< 0.010 <
el
Q 0009 & 0.0000100
£ 0008 =i
o o0 © 0.0000075
S 0.006 :
0.005
0.004 0.0000050
0.003
0.002 0.0000025
0.001
0.000 0.0000000
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V ==Vin=30.0V ==Vin=32.0V ==\/in=28.0V ==Vin=30.0V ==Vin=32.0V
Cout Pd Vout Tolerance
0217391309
0.0055
0.0050 0217391308
0.0045 0217391307
<
>
0.0040 5 0217391306
g o
< 0.0085 S 0217391305
° —_
Q- 0.0030 [}
= 5 0217391304
=}
S 00025 [
O + 0217391303
0.0020 g
00015 > 0217391302
0.0010 0217391301
0.0005 0.217391300
0.0000
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V ==\in=30.0V ==Vin=32.0V ==\/in=28.0V ==\in=30.0V ==Vin=32.0V
Copyright © 2016, Texas Instruments Incorporated 5 ti.com/webench

WEBENCH® Design Report LM3424MHX/NOPB : LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A  April 14, 2016 19:28:57 GMT-07:00



WEBENCH® Design

M Vds Act M Irms
0.85
0.0200 0.80
0.75
0.0175 0.70
0.65
0.0150 0.60
=
a AO.SS
T 00125 <Los0
< g 0.45
g 0.0100 =040
> s 035
= 0.0075 0.30
0.25
0.0050 0.20
0.15
0.0025 0.10
0.05
0.0000 0.00
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V ==Vin=32.0V ==\/in=28.0V==Vin=30.0V ==Vin=32.0V
LED Vf LED Pd
11.500000005
11.500000004 8.050000004
11.500000003 8.050000003
11.500000002 8.050000002
=
S'11.500000001 §8.050000001
< <
by el
> 11.500000000 0. 8.050000000
a [a)
w m
1 11.499999999 o 8.049999999
11.499999998 8.049999998
11.499999997 8.049999997
114 96 8.049999996
11.499999995 8.049999995
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
=\/in=28.0V ==Vin=30.0V ==Vin=32.0V =\/in=28.0V ==Vin=30.0V ==Vin=32.0V
M Rdson L1 Irms
0.025000005 [ - - - - -
1.0
0.025000004
0.9
0.025000003
0.8
~0.025000002
IS 0.7
£ 0.025000001 <
e ~06
~ ]
c
§ 0025000000 g 05
b =
& 0024999999 o
=
0.024999998 03
0.024999997 0.2
0.024999996 0.1
0.024999995 0.0
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V==\in=32.0V ==\/in=28.0V==Vin=30.0V==\in=32.0V
Copyright © 2016, Texas Instruments Incorporated 6 ti.com/webench

WEBENCH® Design Report LM3424MHX/NOPB : LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A  April 14, 2016 19:28:57 GMT-07:00



WEBENCH® Design

M TjOp

0 10 20 30 40 50 60 70
LED Temperature (degree C)
==\/in=28.0V ==Vin=30.0V ==Vin=32.0V

Total LED load Rd

80

90

13.810228576

13.810228575

13.810228574

13.810228573

13.810228572

13.810228571

13.810228570

13.810228569

Total LED load Rd(Ohm)

13.810228568

13.810228567

0 10 20 30 40 50 60 70

LED Temperature (degree C)

==\/in=28.0V==Vin=30.0V==\in=32.0V

80

90

SW Ipk
1.1 ‘ ‘

1.0

0.9

08

—
<< o7

k(

0 06

05

0.3

0.2

0.0

0 10 20 30 40 50 60 70
LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V==\in=32.0V

Copyright © 2016, Texas Instruments Incorporated

80

90

7

8.050000004

8.050000003

8.050000002

8.050000001

8.050000000

Pout (W)

8.049999999

8.049999998

8.049999997

8.049999996

8.049999995
0

Pout

10 20 30 40 50 60 70
LED Temperature (degree
==\/in=28.0V ==Vin=30.0V ==Vin=32.0V

LED Ipp

80 90
©)

0.00070
0.00065

0.00060

0.00055

0.00050

£ 0.00045

~
Q. 0.00040
Q.

~— 0.00035

LLl 0.00030
-

0.00025

0.00020
0.00015

0.00010

0.00005

0.00000
0

20 30 40 50 60 70

80 90

LED Temperature (degree C)

==\/in=28.0V==Vin=30.0V==\in=32.0V

lin Avg

0.350

0.325

0.300

0.275
0.250

—
L0225
-

> 0.200

>
£ 0175

<€ 0.150
0.125

0.100

0.075

0.050

0.025

0.000

10

20 30 40 50 60 70
LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V==\in=32.0V

80 90

ti.com/webench

WEBENCH® Design Report LM3424MHX/NOPB : LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A  April 14, 2016 19:28:57 GMT-07:00



WEBENCH® Design

Thermistor Resistance Total Pd
0.000000005 20
19
- 0.000000004 18
= 1.7
< 0.000000003 16
9, 15
8 0.000000002 14
c 1.3
% 0.000000001 gl.z
2 S 11
n [a
oy 0.000000000 _ 10
o S o9
=~ -0.000000001 O 08
8 = 0.7
2 -0.000000002 0.6
§ 05
@ -0.000000003 0.4
,f 0.3
-0.000000004 0.2
0.1
-0.000000005 0.0
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V ==Vin=32.0V ==\/in=28.0V==Vin=30.0V ==Vin=32.0V
Cout IRMS L Ipp
0.500 0.300 T T
0.475
0.450 0.275
0.425 0.250
0.400
0.375 0.225
0.350
z 0325 0.200
Ty 0300 ~0.175
S 0275 <
X 0250 %O.lSD
— 0225 —
g 0.200 —10.125
O 0175 0.100
0.150
0.125 0.075
0.100
0.075 0.050
0.050 0.025
0.025
0.000 0.000
10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
=\/in=28.0V ==Vin=30.0V ==Vin=32.0V =\/in=28.0V ==Vin=30.0V ==Vin=32.0V
IC Pd Diode Pd
0.640 0375
0.635 0.350
0630 0325
0.625
0.620 0.300
0.615 0.275
0.610
0605 §0.250
0.600 0225
0595 & 0200
°
o 0590 [ 0175
O 0585 2
— 0580 .= 0.150
0575 O o125
0570 0.100
0565
0560 0.075
0.555 0.050
0550 0.025
0.545
0.000
0 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90

LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V==\in=32.0V

Copyright © 2016, Texas Instruments Incorporated

8

LED Temperature (degree C)
==\/in=28.0V==Vin=30.0V==\in=32.0V

ti.com/webench

WEBENCH® Design Report LM3424MHX/NOPB : LM3424MHX/NOPB 28.0V-32.0V to 11.50V @ 0.7A  April 14, 2016 19:28:57 GMT-07:00



WEBENCH® Design

M ThetaJA LED lavg
0.70
55.000000004 065
55.000000003 0.60
?55,000000002 22(5)
@) ~
2 55.000000001 Loa4s
<) Do40
g 55.000000000 E 035
< [a)
‘D 54.999999999 I 030
= — 025
; 54.999999998 0.20
54.999999997 0.15
0.10
54.999999996 005
54999999995 0 10 20 30 40 50 60 70 80 90 000 10 20 30 40 50 60 70 80 90
LED Temperature (degree C) LED Temperature (degree C)
=\/in=28.0V ==Vin=30.0V ==Vin=32.0V =\/in=28.0V ==Vin=30.0V ==Vin=32.0V
M1 PdSw
0.010
0.009
0.008
0.007
?0.006
& 0005
g 0.004
0.003
0.002
0.001
0000 10 20 30 40 50 60 70 80 90
LED Temperature (degree C)
==\/in=28.0V ==Vin=30.0V ==Vin=32.0V
Operating Values
# Name Value Category Description
1. CinIRMS 79.703 mA Current Input capacitor RMS ripple current
2. Cout IRMS 476.792 mA Current Output capacitor RMS ripple current
3. lin Avg 353.36 mA Current Average input current
4. Llpp 276.1 mA Current Peak-to-peak inductor ripple current
5. Lllrms 1.004 A Current Inductor ripple current
6. LED lavg 700.0 mA Current LED Average Current
7. LED Ipp 673.602 pA Current LED Ripple Current
8. MlImms 813.522 mA Current MOSFET RMS ripple current
9. SWIpk 1.139 A Current Peak switch current
10. BOM Count 43 General Total Design BOM count
11. FootPrint 614.0 mm? General Total Foot Print Area of BOM components
12. Frequency 549.59 kHz General Switching frequency
13. IC Tolerance 25.0 mV General IC Feedback Tolerance
14. M Rdson 6.8 mOhm General Drain-Source On-resistance
15. M Vds Act 5.532 mVv General M Vds
16. Pout 8.05W General Total output power
17. Total BOM $11.01 General Total BOM Cost
18. D1Tj 66.401 degC Op_Point D1 junction temperature
19. Vout OP 115V Op_Point Operational Output Voltage
20. Duty Cycle 33.525 % Op_point Duty cycle
21. Efficiency 81.362 % Op_point Steady state efficiency
22. ICTj 51.712 degC Op_point IC junction temperature
23. ICThetaJA 37.0 degC/W Op_point IC junction-to-ambient thermal resistance
24. IOUT_OP 700.0 mA Op_point lout operating point
25. LEDRd 13.81 Ohm Op_point LED DynamicResistance
26. LED Vf 115V Op_point Total LED Forward Calculated Voltage
27. M ThetadA 50.0 degC/W Op_point MOSFET junction-to-ambient thermal resistance
28. MTjOp 31.162 degC Op_point MOSFET junction temperature
29. VIN_OP 28.0V Op_point Vin operating point
30. CinPd 19.058 pw Power Input capacitor power dissipation
31. CoutPd 5.683 mW Power Output capacitor power dissipation
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# Name Value Category Description
32. Diode Pd 364.012 mW Power Diode power dissipation
33. ICPd 586.797 mW Power IC power dissipation
34. LPd 152.33 mW Power Inductor power dissipation
35. LED Pd 8.05 W Power LED Power Dissipation
36. MPd 23.234 mw Power MOSFET power dissipation
37. M1 PdCond 4.611 mW Power M1 MOSFET conduction losses
38. M1 PdSw 18.622 mW Power M1 MOSFET switching losses
39. Total Pd 1.844 W Power Total Power Dissipation
40. Thermistor Resistance 0.0 Ohm The scaled resistance of the thermistor based on the temperature
41. Total LED load Rd 13.81 Ohm Total LED Load DynamicResistance
42. Vout Tolerance 217.391 m% Vout Tolerance based on IC Tolerance and voltage divider resistors if
applicable
Design Inputs
# Name Value Description
1. lout 700.0 m Maximum Output Current
2. VinMax 32.0 Maximum input voltage
3. VinMin 28.0 Minimum input voltage
4. Vout 115 Output Voltage
5. application LED_DRIVER LED Application
6. base_pn LM3424 Base Product Number
7. LED_Architect N LED Architect Project
8. ledparallel 1.0 Number of LED in parallel
9. ledpartnumber XHP50A-00-0000-0DO0J4HTEPart number
10. ledseries 1.0 Number of LED in series
11. line_fsw 60.0 AC Line Frequency
12. source DC Input Source Type
13. 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.

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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