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5.9V, 0.51A Load #1

‘ 4v- 5V {',‘
INSTRUMENTS Sl Eaaae
® .
WEBENCH™ LED Architect
I E#H &
I8 : 3719749/33 : Project ID 33
A% : 2013-05-23 20:01:54.105
LED Architect with light output=300.0
&# WEBENCH LED Architect.
11 B #E
B BOM B : $6.46
BHEKR 675 mm2
5 BOM 8 & : 11
BEME 25.79%
Total Efficacy : 84.8 lumens / Watt
Total Power Dissipation (loss) : 0.53 Watts
RitHEA
1. Vin &KX 5.0 BEWABRE
2. Vin &/ 4.0 RIEMABE
3. color cool white LED Color
4. R DC BMARES
5. lightOutput 300.0 Light Output in Lumen
6. maxHeatSinkLength  200.0 Max Heat Sink Length
7. maxHeatSinkWidth 50.0 Max Heat Sink Width
8. maxJunctionTemp 150.0 Max LED Junction Temperature
9. maxLEDStringVout 60.0 Max LED String Voltage
10. optfactor 3 Optimization factor to tune up the
design
11. priceFactor 0 Price factor to tune up the design cost
12. IHERERE 30.0 MRRE
Regulators
Main Driver NSID : LM3410YMF/NOPB Internal compensation, 525kHz; Driver Efficiency = 85.98%
Drivers Electrical BOM
HliERg EHES &  Budgetary Price Koh
(mm’)
Diodes Inc. B220A-13-F 1 $0.09 37
Kemet C0805C106K8PACTU 2 $0.10 26
Vishay-Dale CRCW0402100KFKED 1 $0.01 8
Panasonic ERJ-3RQFR39V 1 $0.02 10
Texas Instruments LM3410YMF/NOPB 1 $1.11 24
Bourns SRU1038-150Y 1 $0.33 144
Total 8 $1.66 249
LED Array Solution BOM = LEDs + Heatsink
HlES EHHRS BE Cost PN
(cm’)
Cree XPGWHT-L1-0000-00G51 2 $3.52 -
Aavid 62000 1 $1.23 4
Total $4.75 4
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LED Array Solution

LED Array
Light Output : 300 lumens

Color : cool white

LED quantity : 2% 5l = 2Parallel = 1
Total Vout : 5.9 Volts

Total lload : 0.5 Amps

Total Light Output : 300 lumens
Flux : 150 lumens

ThetaSA : 29.66 C / Watt
Junction Temp : 108 degrees
Operating Vf : 2.951 Volts
Operating lo : 0.509 Amps
ME :30%

Efficacy : 99.9 lumens / Watt
BEKR 413,11 mm2

Total LED Cost : $4.75

Max LED Vout : 60.0 Volts

Selected LED

HI3& - Cree

FH4m=S . XPGWHT-L1-0000-00G51
Vf:3.0V

lo:0.35A

Angle : 125.0 degree

PhiV : 130.0

Color Temperature : 6650.0 K
Color : cool white

Tj:150.0 deg C

IfMin : 0.1 Amps

IfMax : 1.5 Amps

RJC : 6.0 deg C/Ohm

Isat: 0.0 Amps

Package mount : SMT
Footprint : 29.7 mm2

LED Load Array : For each Driver : series = 2, parallel = 1. LED Quantity = 2
Total Driver Quantity = 1 Total LED Quantity = 2

Heatsink

Length : 30.69 mm

Width : 13.46 mm

Height : 10.16 mm

Total Heatsink Footprint : 413 mm2
Total Heatsink Cost : $1.23

Copyright © 2013, Texas Instruments Incorporated
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Project Diagram

WEBENCH® LED Architect Project ID : 33 Project ID 33 LED Architect 2013- 05- 23 20:01:54.105
Vsource Driver_1
- Load #1
AV BV | {? 5.9V, 0.51A
LM3410Y
Copyright © 2013, Texas Instruments Incorporated 3 ti.com/webench

WEBENCH I B#k%& 33 : Project ID 33 May 23, 2013 20:06:25 GMT-7



WEBENCH® LED Architect 51 B

- VinMin = 4.0V Device = LM3410YMF/NOPB
I TEXAS VinMax = 5.0V Topology = Boost
INSTRUMENTS Vout = 5.9V B3 = 5/23/13 8:01:43 PM
lout = 0.51A BOMM A = $1.71
® ;s Total Pd = 0.53W
WEBENCH ~ 1&itiR&E AN = 262.0mm2
BOM # & =10
Design : 3719749/102 LM3410YMF/NOPB
LM3410YMF/NOPB 4.0V-5.0V to 6.408V @ 0.509A
L1 D1
VinMin = 4.0V 15.0 pH VF@lo= 500.0 mV Vout = 5.9V
VinMax = 5.0V Ao VER= 200V lout = 0.51A
Renable
100.0 kOhth
1* . 63.0 palaL
—=_Vin vin Switch
1" LM3410v R OUTPUT_BLOCK
SHDN ul Feedback ! -
e Cin GND ::C()ut
10.0 pF 10.0 uF
3.0 mOhm 3.0 mOhm
Rsns
390.0 mOhm
100.0 mwW
=
B AR
# B HETS SHHS Bt Qy Price K4
1. Cin Kemet C0805C106K8PACTU Cap=10.0 pF 1 $0.05 @
Series= X5R ESR= 3.0 mOhm 0805 13mm2
VDC=10.0 V
IRMS= 1143 A
2. Cout Kemet C0805C106K8PACTU Cap=10.0 pF 2 $0.05 @
Series= X5R ESR= 3.0 mOhm 0805 13mm2
VDC=10.0 V
IRMS=11.43 A
3. D1 Diodes Inc. B220A-13-F VF@lo=500.0 mV 1 $0.09 .]
VRRM=20.0 V
SMA 37mm2
4. D_LED Cree XPGWHT-L1-0000-00G51 LED 2 $1.76 E
xlampxpg 30mm2
5 L1 Bourns SRU1038-150Y L=15.0 yH 1 $0.33
DCR= 37.0 mOhm
SRU1038 144mm2
6. Renable Vishay-Dale CRCWO0402100KFKED Res=100.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
7. Rsns Panasonic ERJ-3RQFR39V Res= 390.0 mOhm 1 $0.02 N
Series= 227 Power= 100.0 mW 0603 10mm2
Tolerance= 1.0%
8. U1 Texas Instruments LM3410YMF/NOPB Switcher 1 $1.11 !
MFO5A 24mm2
Copyright © 2013, Texas Instruments Incorporated 4 ti.com/webench
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D1 Tj LED Rd
36.362500004 0516444012
36.362500003 0516444011
36.362500002 0516444010

o) €

© 36.362500001 C 0516444009

@ o

=

Z 36362500000 5 0516444008

= (14

— 36.362499999 8 0516444007

[a)

36.362499998 — 0516444006
36.362499997 0516444005
36.362499996 0516444004
36.362499995 0516444003
40 41 42 43 44 45 46 47 48 49 50 40 41 42 43 44 45 46 47 48 49 50
Input Voltage (V) Input Voltage (V)
=-\/in=5.0V =-\/in=5.0V
Efficiency Cin Pd
_a 0.00001025
87.1 -
A 0.00001000
87.0 - \\
/ 0.00000975 AN
86.9 - "\
7~ 0.00000950 N\

,386'8 0.00000925

T 867 /' 0.00000900

>

0'86.6 /, 5 0.00000875 \\

c

865 v Q. 0.00000850 AN

g / < 0.00000825

= 864 5

M ges 0.00000800 \,

0.00000775 N\
86.2 /
Y, 0.00000750
86.1
/ 0.00000725
86.0
0.00000700
859 0.00000675
40 41 42 43 44 45 46 47 48 49 50 40 41 42 43 44 45 46 47 48 49 50
Input Voltage (V) Input Voltage (V)
==\/in=5.0V ==\/in=5.0V
Cout Pd M Vds Act
0.00034
0.00033 '\ 0.120
0.00032 N\,
" 0.115
0.00031 N\
0.00030 N\ 0410
0.00029
=

g\o.ooozs S 0.105
0.00027 \y =

bl o

& 000026 ™\ < 0100 \

+ 0.00025 n "

= S 0.095

S 0.00024 N 2 \\

O 0.00023 = 0.090 N\
0.00022 \
0.00021 N 0.085
0.00020 N\

0.00019 \\ 0.080 \\
0.00018 0075
0.00017 ’
4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 50 4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 4.9 5.0
Input Voltage (V) Input Voltage (V)
=-\/in=5.0V ==\/in=5.0V
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Total Pd Cout IRMS
\ 0.47
0530
0525 \ ij ‘\
0520 \, 0:44 N
0515 \ "0 43 \
k \ < ®
o510 ™\ O 0.42
o v =
o \\ & 041 N
— 0505 = N\
= N — 040 N\
S 0500 ™\ 3 39 "\
= NG S N
0.495 \ 0.38 \
0.490 \\ 037 ™
0.36
0.485
035
0.480 034
4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 4.9 50 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0
Input Voltage (V) Input Voltage (V)
=Vin=50V =Vin=50V
L Ipp IC Pd
0.2025 0.1425
0.2000 N 0.1400 AN
01975 01375
N
0.1950 0.1350
0.1925 0.1325
0.1900 N 0.1300
< 01875 0.1275
501850 \\\ 5 01250 N
L0825 N 0O 01225
— 01800 O 2.1200
0 ~
0.1750 0:1125 \\
0.1725 0.1100
0.1700 0.1075 \\
0.1675 0.1050
0.1650 0.1025
4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 4.9 5.0 4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 4.9 5.0
Input Voltage (V) Input Voltage (V)
-=Vin=50V -=Vin=50V
Diode Pd LED lavg
0.254500005 0.487179492
0.254500004 0487179491
0.254500003 0.487179490
0.254500002 0487179489
T 0254500001 50487179488
a >
© 0254500000 8 0.487179487
S a)
© 0.254499999 L 0.487179486
[a) |
0.254499998 0.487179485
0.254499997 0.487179484
0.254499996 0.487179483
0.254499995
4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 49 5.0 4.0 4.1 4.2 4.3 4.4 45 4.6 4.7 4.8 49 5.0
Input Voltage (V) Input Voltage (V)
-=Vin=50V -=Vin=50V
THEBE
# BN BiE 25 88
1. Cin IRMS 58.353 mA Current WMABRRFEILREURER
2. Cout IRMS 470.869 mA Current B AR HREUKRER
3. IC Ipk 1.042 A Current IR NI ETFF R BT
4. lin Avg 948.37 mA Current R A ER
5. Llpp 202.14 mA Current {8 3145 B8 R BR SUR BT
6. LED lavg 487.179 mA Current LED Fig85ik
7. LED Ipp 15.64 mA Current LED UK B
8. M1Irms 638.782 mA Current Q lavg
9. BOM %= 10 General Total Design BOM count
10. K/p 262.0 mm2 General BOMA #H B P S ER
1. % 525.0 kHz General FrRmE
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# AW BE 35l L]
12. IC Tolerance 12.0 mV General IC Feedback Tolerance
13. M Vds Act 119.774 mV General Voltage drop across the MosFET
14. X CCM General ESER
15. Pout 3.262 W General Badh=®
16. & BOM $1.71 General Total BOM Cost
17. D1Tj 36.362 degC Op_Point D1ELRE
18. Vout OP 6.408 V Op_Point Operational Output Voltage
19. RRIAFE 16.58 kHz Op_point HEER MR
20. HZEtE 45.907 % Op_point Azt
21, WME 85.981 % Op_point RAME
22. ICT] 46.879 degC Op_point BEESRE
23. ICThetaJA 118.0 degC/W Op_point BRI S EIRE AR
24. I10UT_OP 509.0 mA Op_point lout BER
25. LEDRd 516.444 mOhm Op_point LED ZhZS
26. LED Vf 6.218V Op_point B LED EHItEEE
27. MHUBE 41.555 deg Op_point HEERENBE
28. VIN_OP 40V Op_point VinlR{ER
29. CinPd 10.215 yW Power WABEAERINEFER
30. CoutPd 332.577 yW Power AR IR
31. ZHRE Pd 254.5 mW Power ZIRENRER
32. ICPd 143.042 mW Power EBRR ThERFE B
33. LPd 32.887 mW Power EBRER TR I
34. LED Pd 3.165 W Power LED ThEFE#H
35. Rsense Pd 101.042 mW Power LED 3 Rsns ThRFER
36. Bk Pd 531.808 mW Power BINEFER
w’itim A
# AN BE L]
1. BWEHBER 509.0 mA B A H R
2. lout1 509.0 mAmps Output Current #1
3. Ving&X 50V REMABRE
4. Vin &D 4.0V RIEMABRE
5. WHHE: 5.902V W EBEE
6. Vout1 5.902 Volt Output Voltage #1
7. NA LED_DRIVER LED M A
8. base_pn LM3410Y ZEER¥ESHENTRES
9. LED_Architect Y LED Architect Project
10. ledparallel 1.0 HEXWLEDHE
11. LED BH#RF XPGWHT- LED E4H=S
L1-0000-00G51
12. ledseries 2.0 REXWLEDHE
13. line_fsw NaN ks i ST
14. R DC B AR F
15. THHER 30.0 degC REBE

R BY

1. LM3410Y Product Folder : http://www.ti.com/product/Im3410 : 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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