H VinMin = 176.0V Device = LM3464MH/NOPB
I3 TEXAS VinMax = 264.0V Topology = Buck
INSTRUMENTS Vout = 14.5V B3 = 5/10/13 4:06:11 AM
lout = 2.1A BOMB A = $51.91
® ;s Total Pd = 1.95W
WEBENCH ~ 1&it#k&E A/ = 1,258.0mm2
BOM # & = 34
Design : 3728439/15 LM3464MH/NOPB
LM3464MH/NOPB 176.0V-264.0V to 15.75V @ 2.1A
3 i+ i+
! OUTF’UTlBLﬂENElJTlBIﬂmJT_BLOCKS
; Rib1 | | | 5 NTC
v g
3 3 3
63.0 mW
PRIMARYJSJ#,R"“;I-W—/\/\/\ ouTpP DR1
- VLEDFB DR2
DR
CDHC
GND oraf
Rib thcl_i FAULT_CAP
ég:gi‘n V2O 20E oy voHe CBL E %tmm: 150.0 v
Tz.z nF - IdsMax= 4J0 Amps
—{FauLTB
o UL CD |E \%me: 150.0 V
IdsMax= 40 Amps
=2
vee
LM3464 ©P3 |E mEMan 150.0 V
Rthm1 &= IdsMax= 4.0 Amps
115 koh THERMAL
’ coaf-
sl
——=Cvce DMIN
; Rhm2 | MO
5.76 kOhm| THM_CAP SYNCE-
63.0 mW AGND PGND
Rsns1 Rsns2 Rsns3
Cthm % 300.0 m% 300.0 me% 300.0 mOhm
470.0 nF 500.0 MW 500.0 MWy 500.0 MW
NINR=S
B EIE R
# &% HEE BHHS Bt Qty Price A/
1. Cdhc MuRata GRM155R61A224KE19D Cap=220.0 nF 1 $0.01 ™
Series= X5R VDC=10.0 V 0402 8mm2
IRMS=0.0 A
2. Cfit Yageo America CCO0805KRX7R9BB222 Cap=2.2nF 1 $0.01 @
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
3. Cthm MuRata GRM155C80J474KE19D Cap=470.0 nF 1 $0.01 ™
Series= 379 VDC=6.3V 0402 8mm2
IRMS=0.0 A
4. Cvcc MuRata GRM155R61A105KE15D Cap=1.0 pF 1 $0.01 P
Series= X5R VDC=10.0 V 0402 8mm2
IRMS=0.0 A
5. D_LED1 Cree XMLAWT-00-0000-000LT40EKMED 5 $3.08
6. D_LED2 Cree XMLAWT-00-0000-000LT40EMED 5 $3.08
7. D_LED3 Cree XMLAWT-00-0000-000LT40EKMED 5 $3.08
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A224KE19D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80J474KE19D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A105KE15D%26x%3D9%26y%3D9%26search%3Dstartwith
http://cree.com/products/pdf/XLampXM%2DL.pdf
http://cree.com/products/pdf/XLampXM%2DL.pdf
http://cree.com/products/pdf/XLampXM%2DL.pdf
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@ |3

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

& BT EHES Bt Qy Price A/
M1 Fairchild Semiconductor FDD2572 VdsMax= 150.0 V 1 $0.66
IdsMax= 4.0 Amps
DPAK 102mm2
M2 Fairchild Semiconductor FDD2572 VdsMax= 150.0 V 1 $0.66
IdsMax= 4.0 Amps
DPAK 102mm2
M3 Fairchild Semiconductor FDD2572 VdsMax= 150.0 V 1 $0.66
IdsMax= 4.0 Amps
DPAK 102mm2
Rdhc Vishay-Dale CRCWO04025K36FKED Res= 5.36 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rdmin1 Vishay-Dale CRCW040214K3FKED Res= 14.3 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rdmin2 Vishay-Dale CRCWO040210KOFKED Res= 10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rfb1 Vishay-Dale CRCWO040261K9FKED Res= 61.9 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rfb2 Vishay-Dale CRCW040210KOFKED Res= 10.0 kOhm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rsns1 Rohm MCR25JZHFLR300 Res= 300.0 mOhm 1 $0.04 [I:[I
Series= 298 Power= 500.0 mW
Tolerance= 1.0% 1210 23mm2
Rsns2 Rohm MCR25JZHFLR300 Res= 300.0 mOhm 1 $0.04 [I:[l
Series= 298 Power= 500.0 mW
Tolerance= 1.0% 1210 23mm2
Rsns3 Rohm MCR25JZHFLR300 Res= 300.0 mOhm 1 $0.04 [I:[l
Series= 298 Power= 500.0 mW
Tolerance= 1.0% 1210 23mm2
Rthm1 Vishay-Dale CRCWO040211K5FKED Res= 11.5 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rthm2 Vishay-Dale CRCW04025K76FKED Res= 5.76 kOhm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
U1 Texas Instruments LM3464MH/NOPB Switcher 1 $3.42
NA O0mm2
IC Tj DMin_Pct_Act
41.155000004 79.820951560
41155000003 79.820951559
41.155000002 ;\379,820951558
%‘741.155000001 E 79.820951557
-\2,41.155000000 ‘6|79 820951556
= g,
O 41.154999999 E 79.820951555
T aiiss g 79.820951554
41.154999997 79.820951553
41.154999996 79820951552
41154 5 79.820951551
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

LED Temperature (degree C)
==\/in=176.0V==Vin=220.0V==Vin=264.0V
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http://www.fairchildsemi.com/ds/FD/FDD2572.pdf
http://www.fairchildsemi.com/ds/FD/FDD2572.pdf
http://www.fairchildsemi.com/ds/FD/FDD2572.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.rohm.com/products/databook/r/pdf/mcr25_ttk.pdf
http://www.rohm.com/products/databook/r/pdf/mcr25_ttk.pdf
http://www.rohm.com/products/databook/r/pdf/mcr25_ttk.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/lm3464
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LED Rd Vrail Max

28.000000005

0.281134290

28.000000004

0281134289

28.000000003

0281134288
— 28.000000002

E 9
£ 0281134287 X 28.000000001
<

0.281134286

E/ = 28.000000000
0.281134285 T

a © 279

w >

1 0.281134284

27.999999998

0281134283

27.999999997

0281134282

27.99

0.281134281
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LED Temperature (degree C) LED Temperature (degree C)
==\/in=176.0V ==Vin=220.0V==\in=264.0V ==\/in=176.0V ==Vin=220.0V==\in=264.0V
M1 TjOP Tfoldback Stop

65.480000005

117.750117066

65.480000004

117.750117065

65.480000003

117.750117064

65.480000002

117.750117063

65.480000001

117.750117062

117.750117061

65.479999999

~
(©)
>
@
o
a
65.480000000
@)
'—
-
117.750117060
=

65.479999998

117.750117059

Tfoldback Stop(degC)

65.47 7

117.750117058

65.479999996
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65.479999995
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LED Temperature (degree C) LED Temperature (degree C)
=\/in=176.0V==Vin=220.0V==Vin=264.0V =\/in=176.0V==Vin=220.0V==Vin=264.0V
Tfoldback Start M2 TjOP

65.480000005

90.170199578

65.480000004

90.170199577

%) 65.480000003
 90.170199576

) O 65.480000002
T 90170199575 >

= © 65.480000001
T 90170199574 Z

o % 65.480000000
X 90170199573 =,

© = 65.479999999
0 90.170199572 N

) = 6547

O 90.170199571

— 65.479999997

90.170199570

65.479999996

90.170199569

65.47 5
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VDHC Ready Act M3 TjOP
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(2]
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> o
3 2
@ 18.000000000 o 65.480000000
g o

17.9 6547
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I
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M1 Pd LED Pd

0.490000005
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0.490000004
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0.490000003
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0.490000002

31.177876717

§ 0.490000001
<

<
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o

hel
Q. 0.490000000
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Ll

—
= 0489999999

! 31177876714
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=\/in=176.0V==Vin=220.0V==Vin=264.0V =\/in=176.0V==Vin=220.0V==Vin=264.0V
LED Vf Pout

33.067876720

14.846607964

33.067876719

14846607963

33.067876718

14.846607962

33.067876717

14.846607961

33.067876716

33.067876715

=
>
<
X 14846607960
@ 14846607950
—

Pout(W)

33.067876714

14.846607958

33.067876713

14.846607957

33.067876712

14.846607956

33.067876711

14.846607955
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Total LED load Rd M2 Pd
0.490000005
0.468557147 0.490000004
~
£ 0468557146 0.490000003
=
O 0468557145 0.490000002
je)
X 0468557144 < 0490000001
o ~—
g 0.468557143 & 0.490000000
- o~
@ 0.468557142 S 0.489999999
__ 0468557141 0489999998
@©
E 0468557140 0489999997
0.468557139 0.489999996
0.468557138 0.489999995
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=176.0V==Vin=220.0V==Vin=264.0V ==\/in=176.0V==Vin=220.0V==Vin=264.0V
Total Pd IC Pd
1.949500004 0.038500004
1.949500003 0.038500003
1.949500002 0.038500002
§1.949500001 §0.038500001
2 <
__ 1.949500000 E 0.038500000
©
B 1.949499999 9 0.038499999
'_
1.949499998 0.038499998
1.949499997 0.038499997
1.949499996 0.038499996
1.949499995 0.038499995
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LED lavg M3 Pd
0.700000005 0.490000005
0.700000004 0.490000004
0.700000003 0.490000003
0.700000002 0.490000002
<
~0.700000001 §0.490000001
o <
> °
E 0.700000000 Q. 0.490000000
[a) [32)
L 0.699999999 S 0489999999
-
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0.699999996 0.489999996
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LED Vf Each

2969321596

2969321595

<>2.969321594

V

<
K=
o 2969321593

@
W 2969321592

> 2.969321591
[a)
E 2.969321590
2.969321589
2.969321588
2.969321587
0 10 30 40 50 60 70 80 90
LED Temperature (degree C)
==\/in=176.0V ==Vin=220.0V==\Vin=264.0V
THE#E
# B BE %5l B8
1. LED lavg 700.0 mA Current LED FiJ85%
2. BOM # & 34 General Total Design BOM count
3. K 1.258 kmm2 General BOMA ## B Fr S ER
4. SE 0.0 Hz General FrRmE
5. Pout 33.075 W General Bazh=
6. X BOM $51.91 General Total BOM Cost
7. M3TjOp 65.48 degC Op_Point MOSFET £ X8
8. Tfoldback Stop 117.75 degC Op_Point Stop Temperature for Thermal Foldback
9. =X 94.434 % Op_point RA%RE
10. ICT;j 40.0 degC Op_point BERELRE
11. IOUT_OP 21A Op_point lout BER
12. LEDRd 281.134 mOhm Op_point LED shZ M
13. LED Vf 14.85V Op_point B LED ERITE®BEE
14. M1 TjOP 65.48 degC Op_point MOSFET #REE
15. M2 TjOP 65.48 degC Op_point MOSFET £ X8
16. VIN_OP 264.0V Op_point Maximum AC voltage input to power supply
17. ICPd 38.5 mW Power BB Th R FEH
18. LEDPd 31.178 W Power LED ThEFEH
19. M1Pd 490.0 mW Power ER T HE T RFETAM FIThRFER
20. M2Pd 490.0 mW Power ER T HE T RFETHAM FIThRFER
21. M3Pd 490.0 mW Power ER T HE T RFETHAM FIThRFER
22. ik Pd 1.95W Power BINEFEHR
23. Absolute Vrail Max 80.0V Unknown Absolute Vrail Maximum
24. DMin_Pct_Act 79.821 % Unknown Minimum Duty Cycle Limit when LEDs are Hot
25. Single LED Vf 297V Unknown Calculated Forward Voltage of Each LED
26. Rbottom AC/DC 2.2 kOhm Unknown Bottom Resistor in Feedback Loop of Power Supply Unit
27. Tfoldback Start 90.17 degC Unknown Start Temperature for Thermal Foldback
28. E{K LED fi# Rd 468.557 mOhm Unknown B LED fagkzha 8
29. VDHC Ready Act 18.0V Unknown Ready Voltage for DHC Startup
30. VNTC 6.249V Unknown Voltage across NTC resistor
31.  Vrail Max 28.0V Unknown Maximum Rail voltage that can be pushed up by the LM3464
32. Vrail Min 100V Unknown Minimum Rail voltage of Power Supply Unit
33. Vref AC/DC 25V Unknown Reference Voltage for Circuit in Power Supply Unit
witH A
# B BE U]
1. WHEER 21A BN H HEBR
2. lout1 2.1 Amps Output Current #1
3. Vin®&X 2640V BERABRE
4. Vin &» 176.0 V REMABRE
5. WHBE: 145V AHBE
6. Vout1 14.5 Volt Output Voltage #1
7. NA LED_DRIVER LED R A
8. base_pn LM3464 ZEER¥SENFRES
9. LED_Architect N LED Architect Project
10. ledparallel 3.0 HEXMLEDE
11. LED BHH=S XMLAWT-00-0000-000LTBDER {4 47 &
12. ledseries 5.0 HEWLEDHE
13. line_fsw 50.0 TR R INR
14. & AC WARE S
15. IERREBE 40.0 degC WRRE
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RIT B
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. LM3464 Product Folder : http://www.ti.com/product/Im3464 : 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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