H VinMin = 100.0V Device = LM3444MM/NOPB

I3 TEXAS VinMax = 120.0V Topology = Buck
INSTRUMENTS Vout = 23.0V Created = 7/15/15 6:57:29 PM
lout = 0.7A BOM Cost = $0.00
® . Footprint = 862.0 mm’
WEBENCH Design Report BOM Count = 27
Total Pd = 0.0W

Design : 4407031/31 LM3444MM/NOPB
LM3444MM/NOPB 100.0V-120.0V to 41.90V @ 0.7A

m"’"&:%&’:&‘&""
B 29.489 yF K%i .2 v
i o TPV o
A By
——cout AN OUTRUTBLOCKS, st
Jvac = = $3 8 S B
- %?C 385.0 mv g D1
i A,
na ve ::g%f_'opF
LM3444
v car 1 Yo oty
- i;‘;‘:’:mﬂhm
Electrical BOM
i Name Manufacturer Part Number Properties Qﬂ Price Footprint
1. CVF1 CUSTOM CUSTOM Cap=29.489 uF 1 NA
Series= ? ESR= 1.0 mOhm CUSTOM 0 mm?
VDC= 135.765 V
IRMS= 1.08078 A
2. CVF2 CUSTOM CUSTOM Cap= 29.489 uF 1 NA
Series= ? ESR= 1.0 mOhm CUSTOM 0 mm’
VDC= 135.765 V
IRMS= 1.08078 A
3. Cbyp Panasonic EEE-FK1C470UR Cap=47.0 uF 1 $0.11
Series= FK ESR= 700.0 mOhm
VDC=16.0V
IRMS= 160.0 mA SM_RADIAL_C 62 mm?
4. Cfltr MuRata GRM21BR71E104KA01L  Cap= 100.0 nF 1 $0.01 =@
Series= X7R VDC=25.0V 0805 7 mm?
IRMS=0.0 A
5. Chold TDK C3216JB2E104K Cap=100.0 nF 1 $0.07 [
Series= JB ESR=21.153 mOhm 1206 11 mmZ
VDC=250.0 V
IRMS=0.0 A
6. Coff MuRata GRM1555C1H131JA01D Cap= 130.0 pF 1 $0.01
Series= COG/NPO VDC=50.0V 0402 3 mm?
IRMS=0.0 A
7. Cout MuRata GRM31CR71H475KA12L  Cap=4.7 uF 1 $0.07 O
Series= X7R ESR= 3.0 mOhm 1206 11 mm?
VDC=50.0 V
IRMS=4.98 A
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http://www.panasonic.com/industrial/components/pdf/smt%5Faec%5F050505.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://www.tdk.co.jp/tefe02/e3953%5Fc.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM1555C1H131JA01D%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
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23.

24,

25.

26.

Name Manufacturer Part Number Properties Qﬂ Price Footprint
D1 Bourns CD214B-F3600 VF@lo=1.2V 1 $0.14 .I
VRRM= 600.0 V
SMB 44 mm®
D2 Diodes Inc. DFLS1200-7 VF@lo= 850.0 mV 1 $0.21 [
VRRM=200.0 V PowerDI123 13 mm’
D_LED Cree XHP50A-00-0000-0D0OBJ40DTED 2 $6.35
xlampxhp 0 mm®
Dbr Diodes Inc. HDO02-T VF@lo=1.0V 1 $0.12
VRRM=200.0 V
MiniDIP 62 mm?
Dvcc ON Semiconductor MBRO0520LT1G VF@lo=385.0 mV 1 $0.06  dEER
VRRM=20.0 V SOD-123 13 mm?
Dvf1 Bourns CD214B-F3600 VF@lo=1.2V 1 $0.14 .I
VRRM= 600.0 V
SMB 44 mm’
Dvf2 Bourns CD214B-F3600 VF@lo=1.2V 1 $0.14 .I
VRRM= 600.0 V
SMB 44 mm’
Dvf3 Bourns CD214B-F3600 VF@lo=1.2V 1 $0.14 .|
VRRM= 600.0 V
SMB 44 mm®
Dz ON Semiconductor BZX84C15LT1G Zener 1 $0.02 l
SOT-23 14 mm’
L1 Coilcraft MSS1210-334KEB L=330.0 pH 1 $0.81
DCR= 289.0 mOhm
MSS1210 204 mm’
M1 Fairchild Semiconductor FQD7N30TM VdsMax= 300.0 V 1 $0.40
IdsMax= 3.48 Amps
DPAK 102 mm®
M2 STMicroelectronics STD3NK80ZT4 VdsMax= 800.0 V 1 $0.46
IdsMax= 2.5 Amps
DPAK 102 mm’
Qtoff Fairchild Semiconductor MMBTA92 Bipolar Transistor 1 $0.05 l
SOT-23 14 mm’
Rbias Panasonic ERJ-8ENF1003V Res= 100.0 kOhm 1 $0.01 [
Series= ERJ-8E Power= 250.0 mW 1206 11 mm?
Tolerance= 1.0%
Rhold CUSTOM CUSTOM Res= 1000.0 kOhm 1 NA
Series= ? Power= 0.0 W CUSTOM 0 mm?
Tolerance= 0.0%
Roff Vishay-Dale CRCWO0402324KFKED Res= 324.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rsns Bourns CRM1206-FX-R910ELF Res=910.0 mOhm 1 $0.03 [
Series=? Power= 500.0 mW 1206 11 mm?
Tolerance= 1.0%
Rvf Vishay-Dale CRCWO04021R00FKED Res= 1.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
U1 Texas Instruments LM3444MM/NOPB Switcher 1 $0.55
0 mm
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http://www.bourns.com/data/global/pdfs/CD214B%2DF350%5FF3600.pdf
http://www.diodes.com/datasheets/ds30628.pdf
http://www.cree.com/
http://www.diodes.com/datasheets/ds17003.pdf
http://www.onsemi.com/pub%5Flink/Collateral/MBR0520LT1%2DD.PDF
http://www.bourns.com/data/global/pdfs/CD214B%2DF350%5FF3600.pdf
http://www.bourns.com/data/global/pdfs/CD214B%2DF350%5FF3600.pdf
http://www.bourns.com/data/global/pdfs/CD214B%2DF350%5FF3600.pdf
http://www.onsemi.com/pub%5Flink/Collateral/BZX84C2V4LT1%2DD.PDF
http://www.coilcraft.com/pdfs/mss1210.pdf
http://www.fairchildsemi.com/ds/FQ/FQD7N30.pdf
http://www.st.com/stonline/books/pdf/docs/9565.pdf
http://www.fairchildsemi.com/ds/MM/MMBTA92.pdf
http://www.panasonic.com/industrial/components/pdf/AOA0000CE2.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.ti.com/product/LM3444

WEBENCH® Design

Avg FET Pd Avg M1 FET Tj
0.348 418
0.347 \\ 477 \
0.346 \ 476 \
N\,
0.345 O
\ %47 5 AN
§0,344 ©
= 347.4
5 0.343 =3
— 0.342 E \\
o341 L 472
0340 )
3: \\ s 471
0.339 \ D470
0.338 =
TN < s
0337 ~
\ 468 o Y
0336 ’ NS
0335 46.7
1000 1025 1050 1075 1100 1125 1150 1175 1200 1000 1025 1050 1075 1100 1125 1150 1175 1200
Input Voltage (V) Input Voltage (V)
==\/in=120.0V ==\/in=120.0V
Avg ICTj Avg L pd
427
426 // 0.196631691
425 7~ 0196631690
424
d
423 7~ 0.196631689
o
m42'2 §0.196631688
© 42.1
o pd =
=420 S S 0.196631687 |
=419 P O
O P 0.196631686
— 4138 o
=) yrd =
S 47 /7 < 0.196631685
J/ ’
<La16
415 / 0196631684
e
414
yd 0196631683
413 |
412 0196631682
100.0 102.5 105.0 1075 110.0 1125 115.0 1175 120.0 100.0 1025 105.0 107.5 1100 1125 115.0 1175 120.0
Input Voltage (V) Input Voltage (V)
==\/in=120.0V ==\/in=120.0V
Avg Cout Pd Avg Diodel Pd
0.000007672 0525
0520
0.000007671 -
0515 o
0.000007670 0510 e
0505 v
< 0.000007669 < 0500
2 = /
© 0 0495
@ 0.000007668 — 0490 yd
- o /
=] - 0485
3 0.000007667 o il
S) .2 0480
a pd
20.000007666 o470 7
P73 > 0470 /
0000007665 < o465 /
0.460 S
0.000007664 0455
0.000007663 0.450
0.445
1000 1025 1050 1075 1100 1125 1150 1175 1200 1000 1025 1050 1075 1100 1125 1150 1175 1200
Input Voltage (V) Input Voltage (V)
==\/in=120.0V ==\/in=120.0V
Copyright © 2015, Texas Instruments Incorporated 3 ti.com/webench

WEBENCH® Design Report LM3444MM/NOPB : LM3444MM/NOPB 100.0V-120.0V to 41.90V @ 0.7A July 15, 2015 18:59:24 GMT-07:00



WEBENCH® Design

Avg Rsns Pd

0.1300

0.1275 \\
0.1250

0.1225

0.1200

0.1175

= 01150

T 0.1125

0.1100
c 0.1075

& 0.1050

© 0.1025
> 0.1000

0.0975

0.0950

TN

0.0925
0.0900

0.0875

o~

0.0850

100.0

1025 105.0 1075 110.0 1125 115.0

Input Voltage (V)
=\/in=120.0V

Avg Valley Fill Cap Pd

1175 120.0

0.00052 \

N

0.00051
S

N

e
a 0.00050

N

000049

= 0.00048

y Fi
o
o
o
o
B
~

0.00046

0.00045

Avg Valle

0.00044

.

N

N

0.00043

100.0

102.5 105.0 107.5 110.0 1125 115.0

Input Voltage (V)
-=\/in=120.0V

Avg Bleeder FET Pd

117.5 120.0

1.000

0975

0.950

0.925

©o © o o o o
N ® ©® o © ©
N~ © N o N o
o o o o u o

//

Avg Bleeder FET Pd(W)

0.750

d

0.725

100.0

1025

105.0 107.5 110.0 1125 115.0
Input Voltage (V)
==\/in=120.0V

Copyright © 2015, Texas Instruments Incorporated

1175

120.0

4

ILED Ripple Avg

0.00067

0.00066

0.00065

~0.00064

~
= 0.00063

Z 0.00062

@ 0.00061

o
©.0.00060

0.00059

0.00058

ILED R

0.00057

\

0.00056

0.00055

0.00054

100.0

1025

105.0

1075 110.0 112

5 115.0 1175 120.0

Input Voltage (V)

==\/in=120.0V

Avg Diode2 Pd

0.2250
0.2225

0.2200

02175

0.2150

02125
<
S 0.2100

0 0.2075

N
) 0.2050
© 0.2025

= 0.2000

0.1975

> 0.1950

0.1925
0.1900

0.1875

™

0.1850

NG

0.1825

100.0

1025

105.0

107.5 110.0 1125 115.0 1175 120.0
Input Voltage (V)

==\/in=120.0V

Avg Duty Cycle

\;

N

S

100.0

1025

105.0

107.5 110.0 1125
Input Voltage (V)
==\/in=120.0V

115.0 1175 120.0

ti.com/webench

WEBENCH® Design Report LM3444MM/NOPB : LM3444MM/NOPB 100.0V-120.0V to 41.90V @ 0.7A July 15, 2015 18:59:24 GMT-07:00



WEBENCH® Design

Avg Valley Fill Diode Pd Avg Bleeder FET Tj

1.83 130.0

"\

1'2? N 1275 //
g 1.80 ~~125.0 /!
=179 %

S

o178 N @ 1225

D 177 < 120.0

e N - yd
a17s N - 1175

— 174 N\ L1150 7

iT 173 \\ 5

>1.72 G S 1125

2 N bt

g L \\ 5 1100 /,

1.69 ™N 1075
D168 \ z //
<167 S 105.0

1.66 1025

1.65

1000 1025 1050 1075 1100 1125 1150 1175 1200 1000 1025 1050 1075 1100 1125 1150 1175  120.0
Input Voltage (V) Input Voltage (V)
==\/in=120.0V ==\/in=120.0V
Total Pd Avg Bridge Diode Pd

0.000000005

"\

0.000000004 0.56
0.000000003 055

<054

N

0.000000002

a

© 053 \

0.000000001 = N\

0.000000000

-0.000000001

Total Pd(W)
o]
//

o
°
=
-0.000000002 D 0
o
>
<

0.48 ‘\\
N

-0.000000003

-0.000000004 047 N
-0.000000005 046
100.0 1025 105.0 1075 110.0 1125 1150 1175 120.0 100.0 102.5 105.0 107.5 110.0 1125 115.0 1175 120.0
Input Voltage (V) Input Voltage (V)
-=\/in=120.0V -\/in=120.0V
Avg Rectified Vin Avg Frequency
115.0 / 455,000
1125 > 450,000 /’
/ 445,000 7
<1100 7 440,000 7
> N ~
= T 435,000 /,
S 1075 5430,000 /
32 < 425,000 /
2 1050 & 425, /
= = 420,000
= o 4P Il
3] P
& 1025 D 415,000
@ L yd
> o 410,000 /,
D 1000 ; 405,000
<
975 400,000
395,000
95.0 390,000
385,000
100.0 1025 105.0 1075 110.0 1125 1150 1175 120.0 100.0 102.5 105.0 107.5 110.0 1125 115.0 1175 120.0
Input Voltage (V) Input Voltage (V)
==\/in=120.0V ==\/in=120.0V
Copyright © 2015, Texas Instruments Incorporated 5 ti.com/webench

WEBENCH® Design Report LM3444MM/NOPB : LM3444MM/NOPB 100.0V-120.0V to 41.90V @ 0.7A July 15, 2015 18:59:24 GMT-07:00



WEBENCH® Design

Avg IC Pd Avg Efficiency
0105 / 87.1975 —
0.104 7 87.1950 7 \\
P 87.1925 /
0.103 /
/ 87.1900 Vd \(
0.102 7 87.1875 \\
e g oo \
go.mo // 587:1800 // \\
2 0009 / 2 i / \
S} et
— 0.098 4+ 87.1725
30097 L 87.1700 I
. 87.1675
< 0.096 // g’87.1650 II
0095 / 87.1625 I
. 7 87.1600
0.094 s 87.1575 /I
87.1550 !
0.093 87.1525
0.092 87.1500
100.0 1025 105.0 107.5 110.0 1125 115.0 1175 120.0 100.0 102.5 105.0 107.5 110.0 1125 115.0 1175 120.0
Input Voltage (V) Input Voltage (V)
=Vin=120.0V =Vin=120.0V
ILED Avg
0.737649755
0.737649754
0.737649753
g 0.737649752
g0.737649751 e —
<
& 0.737649750
-
~ 0.737649749
0.737649748
0.737649747
0.737649746
100.0 1025 105.0 107.5 1100 1125 115.0 1175 1200
Input Voltage (V)
=Vin=120.0V
Operating Values
# Name Value Category Description
1. ILED Avg 737.65 mA Current Average Current per LED for the AC line period
2. ILED Ripple Avg 550.471 pA Current Average LED Ripple Current for the AC line period
3. Avg Rectified Vin 114.599 V General Average Rectified Voltage for the AC Line Period
4. BOM Count 27 General Total Design BOM count
5. FootPrint 862.0 mm? General Total Foot Print Area of BOM components
6. Total BOM $0.0 General Total BOM Cost
7. Avg Bleeder FET Tj 128.846 degC Op_Point Bleeder MOSFET average junction temperature over the AC Line
Period
8. Avg M1 FETTj 46.758 degC Op_Point M1 MOSFET average junction temperature over the AC Line Period
9. Avg Duty Cycle 40.725 % Op_point Average Duty Cycle over the AC Line Period
10. Avg Efficiency 87.186 % Op_point Average Efficiency over the AC Line Period
11.  Avg Frequency 455.178 kHz Op_point Average Switching Frequency over the AC Line Period
12. AvgICTj 42.664 degC Op_point Average IC junction temperature for the AC line period
13. VIN_OP 120.0V Op_point AC Input RMS Voltage
14. Avg Bleeder FET Pd  988.464 mW Power Average power dissipation in the bleeder FET over the AC line period
15. Avg Bridge Diode Pd  449.135 mW Power Average Power Dissipation in the Bridge Diode over the AC Line Period
16. Avg Cout Pd 7.667 pwW Power Average Power Dissipation in the Output Capacitor over the AC Line
Period
17. Avg Diode1 Pd 525.011 mW Power Average Power Dissipation in D1 over the AC Line Period
18. Avg Diode2 Pd 184.807 mW Power Average Power Dissipation in D1 over the AC Line Period
19. Avg FET Pd 348.406 mW Power Average power dissipation in the switching FET over the AC line period
20. AvglICPd 104.659 mW Power Average Power Dissipation in the IC over the AC line period
21. AvglLpd 196.632 mW Power Average Inductor power disspation over the AC line period
22. AvgRsns Pd 88.202 mW Power Average power dissipation in the Current limit resistor over the AC line
period
23. Avg Valley Fill Cap Pd 433.707 pW Power Average Power Dissipation in the Valley Fill Capacitors over the AC
Line Period
24. Avg Valley Fill Diode 1.659 W Power Average Power Dissipation in the Valley Fill Diodes over the AC Line
Pd Period
25. Total Pd 0.0W Power Total Power Dissipation
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Design Inputs

# Name Value Description
1. lout 700.0 m Maximum Output Current
2. lout1 700.0 m Output Current #1
3. VinMax 120.0 Maximum input voltage
4. VinMin 100.0 Minimum input voltage
5. Vout 23.0 Output Voltage
6. Vout1 23.0 Output Voltage #1
7. acFrequency 50.0 Light Output in Lumen
8. application LED_DRIVER LED Application
9. base_pn LM3444 Texas Instruments Base Part Number
10. isLEDArchitect N LED Architect Project
11. ledparallel 1.0 Number of LED in parallel
12. ledparthnumber XHP50A-00-0000-0DOBU&IDFart number
13. ledseries 2.0 Number of LED in series
14. line_fsw 50.0 AC Line Frequency
15. source AC Input Source Type
16. ta 30.0 Ambient temperature

Design Assistance
1. LM3444 Product Folder : http://www.ti.com/product/LM3444 : 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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