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36v- v
10.0Amax

T E B
1. BERERE 85.728 %
2. BR4 BOM HE 56.0
3. BHERFEKRN 1.462 kmm?2
4. BRE BOM A& $8.65
5. Total System Power Dissipation 4745 W
--> &% WEBENCH Power Architect.
B8R 4 B
# B NSID 88 Vout lout ME  Foot- Cost Design JHE
print
1. SUPPLY_1 LM5005 Switcher : Fast Transient Response 12V 22A 90.4% 733 $2.94 29 14
2. SUPPLY_2 LM22674-5.0 Switcher : Low Part Count 5V 0.3A 85% 179 $1.64 27 4
3. SUPPLY_3 TPS62142 Switcher : 3.3V 20A 88.4% 152 $1.46 28 9
3V-17V,3.3Vout,2A,Buck,DCS-
Control,pin selectable frequency
4. SUPPLY_4 LM5088 Switcher : Positive to negative -12vV 0.2A 74.6% 398 $2.61 30 20
inverting buck boost converter with
dither
BRI
# BW VLoad ILoad L
1. LOAD #1 12V 1.5A VoutRipple=10%
2. LOAD #4 5V 0.3A VoutRipple=20%, Requires a separate supply
3. LOAD #3 3.3V 2A VoutRipple=10%
4. LOAD #2 -12V 0.2A VoutRipple=20%
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WEBENCH® Power Architect 1 B

Project Diagram

WEBENCH® Power Architect Project ID :

SOURCE DC_1

36V - 54V
10.0A max

4 PA_Project_206 (modified from 202) Power Architect 2013-05- 15 07:06:40.907

SUPPLY 1
0.6A 0.54A {9 12V, 2.2A 154 LOAD L
LOAD #1
LM5005 Ly 2
0.13A {l‘; 5V, 0.3A LOAD 4
—_— JLoAD#4
LM22674-5.0
SUPPLY 3
0.57A ” 3.3V, 2.0A LOAD_3
(3200 a0
TPS62142
SUPPLY_ 4
0.06A {‘; -12V, 0.2A LOAD_2
‘ LOAD #2
LM5088
2
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WEBENCH® Power Architect 1 B

B XWBOM
#HE EHRS 15 B3 ¥E Budgetary Price K
(mm?°)
AVX 08053C104KAT2A 0805 1 $0.01 13
Diodes Inc. BSS123W-7-F SOT-323 1 $0.08 18
Kemet C0805C103K5RACTU 0805 1 $0.01 13
Kemet C0805C106K8PACTU 0805 1 $0.05 13
Kemet C0805C223K5RACTU 0805 1 $0.01 13
Kemet C0805C332K5RACTU 0805 1 $0.01 13
Kemet C0805C471K5RACTU 0805 1 $0.01 13
TDK C1608X5R1C105K 0603 1 $0.01 10
TDK C2012X5R0J226M 0805 1 $0.06 13
TDK C2012X7R2A104K 0805 1 $0.03 13
TDK C3216X5R1C106M 1206 3 $0.06 19
TDK C3216X7R2A105M 1206 3 $0.11 56
Yageo America CC0805JRNP09BN100 0805 1 $0.01 13
Yageo America CCO0805KRX7R9BB271 0805 1 $0.01 13
Yageo America CCO0805KRX7R9BB391 0805 1 $0.01 13
Vishay-Dale CRCWO0402100KFKED 0402 1 $0.01 8
Vishay-Dale CRCWO040210KOFKED 0402 1 $0.01 8
Vishay-Dale CRCWO040214K7FKED 0402 1 $0.01 8
Vishay-Dale CRCWO04021K62FKED 0402 1 $0.01 8
Vishay-Dale CRCWO04021K65FKED 0402 1 $0.01 8
Vishay-Dale CRCW0402221KFKED 0402 1 $0.01 8
Vishay-Dale CRCWO0402432RFKED 0402 1 $0.01 8
Vishay-Dale CRCWO040269K8FKED 0402 1 $0.01 8
Vishay-Dale CRCWO04026K34FKED 0402 1 $0.01 8
Vishay-Dale CRCWO080514K3FKEA 0805 1 $0.01 13
Vishay-Dale CRCWO08051K02FKEA 0805 1 $0.01 13
Vishay-Dale CRCWO080522K1FKEA 0805 1 $0.01 13
Vishay-Dale CRCWO08058K87FKEA 0805 1 $0.01 13
Coilcraft DO5040H-473MLB DO5040H 1 $0.71 445
Panasonic ERJ-3RQFR22V 0603 1 $0.02 10
MuRata GRMO033C80G273KE01D 0201 1 $0.01 6
MuRata GRMO033R71C182KA88D 0201 1 $0.01 6
MuRata GRM1555C1H910JA01D 0402 1 $0.01 8
MuRata GRM155C80J334KE01D 0402 1 $0.01 8
MuRata GRM155R61A124KE19D 0402 2 $0.01 15
MuRata GRM155R71E822KA01D 0402 1 $0.01 8
MuRata GRM188R61E105KA12D 0603 1 $0.02 10
MuRata GRM188R72A104KA35D 0603 1 $0.03 10
MuRata GRM21BR61E475MA12L 0805 1 $0.06 13
MuRata GRM31CR61E106KA12L 1206 1 $0.07 19
MuRata GRM32ER61C226KE20L 1210 1 $0.30 23
Texas Instruments LM22674MR-5.0/NOPB MRA08B 1 $1.25 56
Texas Instruments LM5005MH/NOPB MXA20A 1 $1.75 71
Texas Instruments LM5088MH-1/NOPB MXA16A 1 $1.47 59
Rohm RFO71M2S SOD-123 1 $0.11 22
Diodes Inc. SDM20U40-7-F SOD-523 1 $0.06 11
Bourns SDR0604-121KL SDR0604 1 $0.17 61
Micro Commercial Components SK310A-TP SMA 1 $0.10 37
Bourns SRN6045-2R2Y SRN6045 1 $0.16 64
Texas Instruments TPS62142RGTR S-PVQFN-N16 1 $1.15 36
TDK VLC6045T-151M VLC6045 1 $0.20 64
Total 56 $8.65 1,425
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WEBENCH® Power Architect 1 B

- VinMin = 10.8V Device = LM22674MR-5.0/NOPB
I TEXAS VinMax = 13.2V Topology = Buck
INSTRUMENTS Vout = 5.0V B3 = 5/15/13 7:05:13 AM
lout = 0.3A BOMM % = $1.64
® ;s Total Pd = 0.26W
WEBENCH ~ 1&itiR&E AN = 179.0mm2
BOM & =7
Design : 3728439/27 LM22674MR-5.0/NOPB
LM22674MR-5.0/NOPB 10.8V-13.2V to 5.0V @ 0.3A
Cbst
VinMin = 10.8V 10.0 nF
VinMax = 13.2V " FEEDBACK 1'ﬁg ohm %
LM22674 150.0 pH Vout = 5.0V
Ul 750.0 mOhm lout = 0.3A
SMTCH YN )
J—Cinx GND ENABLE
T 10uF I
. 5.7 mOhm D1
~—=_Vin VF@o= 550.0 mV
— VRRM= 40.0 V
==cln ==COUt
4.7 fF 10.0 uF
2.0 mOhm 3.0 mOhm,
out
O
-
N
B RLE
# B HIETS SHHS Bt Qy Price K4
1. Cbst Kemet C0805C103K5RACTU Cap=10.0 nF 1 $0.01 3@
Series= X7R ESR=1.739 Ohm 0805 13mm2
VDC=50.0 V
IRMS=411.0 mA
2. Cin MuRata GRM21BR61E475MA12L  Cap=4.7 pF 1 $0.06 @
Series= X5R ESR= 2.0 mOhm 0805 13mm2
VDC=25.0 V
IRMS=7.29 A
3. Cinx TDK C1608X5R1C105K Cap=1.0 yF 1 $0.01 .
Series= X5R ESR= 5.7 mOhm 0603 10mm2
VDC=16.0 V
IRMS=0.0 A
4. Cout Kemet C0805C106K8PACTU Cap=10.0 pF 1 $0.05 @
Series= X5R ESR= 3.0 mOhm 0805 13mm2
VDC=10.0 V
IRMS=11.43 A
5. D1 Diodes Inc. SDM20U40-7-F VF@lo=550.0 mV 1 $0.06 =
VRRM=40.0 V SOD-523 11mm2
6. L1 TDK VLC6045T-151M L=150.0 pH 1 $0.20 TN
DCR= 750.0 mOhm
NG
VLC6045 64mm2
7. U1 Texas Instruments LM22674MR-5.0/NOPB Switcher 1 $1.25 i
MRA08B 56mm2
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http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.diodes.com/datasheets/ds30393.pdf
http://www.tdk.co.jp/tefe02/e531%5Fvlc6045.pdf
http://www.ti.com/product/lm22674
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IC Tj Duty Cycle
35.50 49
35.25 "
35.00 //
34.75 47
3450 /’7 S
o
%3425 7 7 @
D 3400 P ~ C 45
Al / >
= O
—33.75 > 44
[ P >
© 3350 =
3325 / - [l
33.00 ,//// 42
32.75 // "
3250 [~
32.25 40
0.05 0.10 015 020 025 030 0.05 0.10 015 0.20 025 030
lout(A) lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V ==\/in=10.8V==Vin=12.0V ==Vin=13.2V
Cin IRMS IC Ipk
0.15 0.325
S
0.14 0.300
0.13 //;// 0275 /'/
012 / 7~ 0.250
011 ~
0 = pd
< 0.10 s AO.ZZS /
O 009 z <0200
0.08 . X /
z o 20175
= 007 O o150
c 15
= 0.06 =
© 0.05 0.125 /
0.04 0.100
0.03 p 0075 /
0.02
001 < 0.050 -/
0.00 0.025
0.05 0.10 015 0.20 025 030 0.05 0.10 015 020 025 030
lout(A) lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V ==\/in=10.8V ==Vin=12.0V ==Vin=13.2V
L Pd D1 Tj
0.075 95
0.070 / 90 p
0.065 / s /,
0.060 / 80 4/‘/
0.055 ~
0.050 / o %//
S o045 / =70 ///
5 0.040 / Zes5 ///
g =
—, 0035 J/ 60 ”
0.030 / 55 ~~
[a]
0.025 50 /
0.020 rd ~
’ ) 45
0.015 P
0.010 - 40
0.005 o 35
0.000 —== 30
0.05 0.10 0.15 020 025 030 0.05 0.10 0.15 020 025 0.30
lout(A) lout(A)

==\/in=10.8V==Vin=12.0V==Vin=13.2V
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WEBENCH® Power Architect T B

Efficiency Vout p-p
87
gg L 0001275
/ L~
P,
Z‘; ///;‘/ 0.001250
82 17/ $ 0001225
<81 >
>0 1/ o
= /[ . 0.001200
c 79 =%
D /] 2
2 77 //; S 0.001175
b= //, S
i 76
T 1// 0.001150
e
73 / 0001125
72 ,I
n 0.001100
005 0.10 015 0.20 0.25 0.30 0.05 0.10 015 020 0.25 0.30
lout(A) lout(A)
==\/in=10.8V ==Vin=12.0V ==Vin=13.2V ==\/in=10.8V ==Vin=12.0V==Vin=13.2V
Cin Pd Cout Pd
0.000045 0.00000049
) 0.00000048
0.000040 // 0.00000047
0000035 / 0.00000046
/// 0.00000045
go.ooooso '// §‘o.00000044
= //1 5 0.00000043
T 0.000025 T
o // — 000000042
c S 0.00000041
5 0.000020 7 3
A O 0.00000040
0.000015 0.00000039
0.000010 0.00000038
0.00000037
0.000005 g 0.00000036
_— i 0.00000035
0.000000
0.05 0.10 015 0.20 0.25 0.30 0.05 010 015 0.20 025 0.30
lout(A) lout(A)
=\/in=10.8V ==\in=12.0V==Vin=13.2V =\/in=10.8V ==Vin=12.0V ==Vin=13.2V
M Vds Act M Irms
0.0425 s 0.200 s
’ ;
0.0400 e
e
0.0375
0.0350 s 0175 ~ /
0.0325 S A
< 00300 > 0.150 o
< 00275 7 —~ /
= 0. 7~ < 7
© 00250 = % 0125
< %]
0.0225 1=
T 0.0200 = 0.100
> 00175 s
= 00150 g 0.075
00125
0.0100 0.050
0.0075 .
0.0050 Z 0.025 z
0.0025
0.0000 0.000
0.05 0.10 015 0.20 0.25 0.30 0.05 0.10 015 0.20 0.25 0.30
lout(A) lout(A)
==\/in=10.8V==Vin=12.0V==Vin=13.2V ==\/in=10.8V==Vin=12.0V==Vin=13.2V
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WEBENCH® Power Architect T B

Pout

15

1.4

13

12 /

1.1

1.0

Soo e

0.8
4

Pout(

0.7 /

0.6

05

0.4 /

03 g

0.2 7

0.1

0.05 0.10 0.15 0.20
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

Total Pd

0.275

0.250

0.225

0.200

0.150 //

Total Pd(W)
° °

0.100

//
== =

0.075 /

0.050

0.05 0.10 0.15 0.20
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

L Ipp

0.0445

0.0440

0.0435

0.0430

0.0425

0.0420

~
< 0.0415
S

Q 0.0410

[=1
— 0.0405
-

0.0400

0.0395

0.0390

0.0385

0.0380

0.0375

0.05 0.10 0.15 0.20
lout(A)
==\/in=10.8V ==Vin=12.0V==\/in=13.2V

Copyright © 2013, Texas Instruments Incorporated

lin Avg

.
////
-~

e

001275
0.01250
0.01225

—_

<

Y 0.01200

=

4

0.01175

ut

Q 001150
O
001125
0.01100

0.01075

0.05 0.10 0.15 0.20 0.25 0.30
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

Cout IRMS

0.05 0.10 0.15 0.20 0.25 0.30
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

IC Pd

0.090

0.085

e

0.080

0.075

-~

S o070

P

<
°
g 0.065

\

-

O 0.060

0.055

0.050

0.045

\\\
\

0.040

0.035

0.05 0.10 0.15 0.20 0.25 0.30
lout(A)
==\/in=10.8V==Vin=12.0V==\/in=13.2V
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WEBENCH® Power Architect 1 B

Diode Pd
0.10
0.09
0.08 /‘/ e
0.07
3 s
S 0.06 / e
© 005 /
3 0.04 ’/
[a] 003 /,4/
0.02 P
0.01 ir//
0.00
0.05 0.10 0.15 0.20 0.25 0.30
lout(A)
==\/in=10.8V==\in=12.0V==\/in=13.2V
THHRE
# B BIE %50 88
1. Cin IRMS 136.217 mA Current WABRSEIHFRIUEBER
2. Cout IRMS 12.776 mA Current i BRI A REUR B R
3. ICIpk 322.128 mA Current BB B8 P OIS B FF % 837
4. lin Avg 133.67 mA Current /A ER
5. Llpp 44.257 mA Current (B ) I8 5 B S BR SUR B3R
6. M1 Irms 190.869 mA Current Q lavg
7. BOM#& 7 General Total Design BOM count
8. X/h 179.0 mm2 General BOMA ## B Fr S ER
9. HE 500.0 kHz General FrRmE
10. IC Tolerance 75.0 mV General IC Feedback Tolerance
11. M Vds Act 39.077 mV General Voltage drop across the MosFET
12. #ER CCM General ESER
13. Pout 15W General B IhE
14. 5 BOM $1.64 General Total BOM Cost
15. D1Tj 95.506 degC Op_Point DIESBRE
16. Vout OP 50V Op_Point Operational Output Voltage
17. RRIPX 34.285 kHz Op_point SRR AR
18. &HZ=H 40.479 % Op_point gz
19. ME 85.013 % Op_point RA%RE
20. ICT]j 35.516 degC Op_point BERELRE
21. ICThetaJA 60.0 degC/W Op_point B M BRI R R e
22. IOUT_OP 300.0 mA Op_point lout BER
23. MUHBE 47.065 deg Op_point BSEBLRE
24. VIN_OP 132V Op_point Vinig R
25. Vout p-p 1.29 mV Op_point (B ) 8 48 3 HH SUR BB FE
26. CinPd 37.11 uyW Power WARRBREY
27. Cout Pd 489.664 nW Power BRI RER
28. Z#RE Pd 98.21 mwW Power ZIRENERER
29. ICPd 91.939 mW Power IR ThRFEH
30. LPd 74.25 mW Power BRI R FE R
31. E{kPd 264.437 mW Power BINEFEHR
®itHE A
# B BE L]
1. WHER 300.0 mA BR@HER
2. lout1 300.0 mAmps Output Current #1
3. Ving&X 13.2V BEMABRE
4. Vin &» 10.8V BE@MARE
5. WHBE: 50V WHBE
6. Vout1 5.0 Volt Output Voltage #1
7. base_pn LM22674 ZEER¥SENFRES
8. IR DC A TRZER
9. IERERE 30.0 degC BRRE
RitthBh

1. Part Description The LM22674 is a monolithic integrated circuit that provides all of the active functions for a step-down (buck) switching
regulator capable of driving up to 0.5A loads with excellent line and load regulation characteristics. High efficiency (>90%) is obtained through
the use of a low ON-resistance N-channel MOSFET.

2. LM22674 Product Folder : http://www.ti.com/product/Im22674 : contains the data sheet and other resources.
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13 TEXAS
INSTRUMENTS
WEBENCH ® i&itigs

VinMin = 10.8V
VinMax = 13.2V
Vout = 3.3V
lout = 2.0A

Device = TPS62142RGTR
Topology = Buck

f# = 5/15/13 7:05:17 AM
BOMELZ = $1.46

Total Pd = 0.87W

KD =152.0mm2

BOM (& =6
Design : 3728439/28 TPS62142RGTR
TPS62142RGTR 10.8V-13.2V to 3.3V @ 2.0A
1R§ogo koh
: m Vout = 3.3V
s mW lout = 2.0A
EN PG F— AN N——
inMin = 2.2 pH
=08, TPs52142
- |_ PVIN Sw
! AVIN
e Cin VOS
10.0 pF
+ 4.0 m%hm oE
—Vin S/ TR
- FSwW
il J__
——Cout
——Css o PEF T 22.0uF <>|0ut_1
T 33nF FB 1.8 mOhm \\/,
332.0 mOhm PGND AGND
=
W=
BN EHE S
# B BT EHES Bt Qy Price K/
1. Cin MuRata GRM31CR61E106KA12L  Cap= 10.0 pF 1 $0.07 [
Series= X5R ESR= 4.0 mOhm 1206 19mm2
VDC=25.0V
IRMS=0.0 A
2. Cout TDK C2012X5R0J226M Cap=22.0 yF 1 $0.06 @
Series= X5R ESR= 1.8 mOhm 0805 13mm2
VDC=6.3V
IRMS=0.0 A
3. Css Kemet C0805C332K5RACTU Cap=3.3nF 1 $0.01 =
Series= X7R ESR= 332.0 mOhm 0805 13mm2
VDC=50.0 V
IRMS=319.0 mA
4. L1 Bourns SRN6045-2R2Y L=2.2 yH 1 $0.16
DCR= 25.1 mOhm
SRN6045 64mm?2
5. Rpg Vishay-Dale CRCWO0402100KFKED Res= 100.0 kOhm 1 $0.01 w
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
6. U1 Texas Instruments TPS62142RGTR Switcher 1 $1.15 .
S-PVQFN-N16 36mm2
Copyright © 2013, Texas Instruments Incorporated 9 ti.com/webench
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM31CR61E106KA12L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf
http://www.bourns.com/data/global/pdfs/SRN6045.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/tps62142
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IC Tj

S

v

/;
//
~

!\\

0.

0.95
0.90
0.85
0.80
075
070

20.65

7 060

S 055
¥ 050

0.45
3 040
o 0.35

0.30

0.25

0.20

0.15

0.10

0.13
0.12
0.11
0.10
0.09
0.08
0.07
0.06

L Pd (W)

0.05
0.04
0.03
0.02
0.01
0.00

25

0.50 0.75 1.00 1.25 150
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

Cin IRMS

1.75 2.00

IC Ipk(A)

0.25

0.50 0.75 1.00 1.25 150
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

L Pd

1.75 2.00

0.50 0.75 1.00 1.25 150
lout(A)
==\/in=10.8V ==Vin=12.0V==\/in=13.2V
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Duty Cycle

e —

0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V

IC Ipk

A
A
A

-
15
o

N
N
2}

-
=}
S}

e

0.75 /

0.50
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A)
==\/in=10.8V==Vin=12.0V==\/in=13.2V
Efficiency
90
L e =
Y774
y ~
SN 4
/4
8=
5 /]
82 14/
81/
80
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

lout(A)
==\/in=10.8V==Vin=12.0V==\/in=13.2V
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Vout p-p Cin Pd
0.001700 | g 0.00350
—— 0.00325
0001675 y//
0.00300 /7/’
0.001650 0.00275 /r/
— 0.00250 //,
. 0001625
L 0.00225
\ e ———— 5 0.00200 7
©.0.001600 T (00175 /s
= c
> = 0.00150
O 0.001575 o
> 0.00125
0.001550 0.00100
— 0.00075
0.001525 0.00050
0.00025
0.001500 —
0.00000
025 050 075 1.00 1.25 1.50 1.75 2.00 025 050 075 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V ==\/in=10.8V==Vin=12.0V ==Vin=13.2V
Cout Pd M Vds Act
0.0000320
.
0.0000315 0070 /
0.065
0.0000310 0060 ‘/
0.0000305 0'055 // e
0.0000300 < 0.050 /‘/
go.oooozgs = 0.045 A
< o // ”
hel < P P
@ 0.0000290 0.040 7
- (%] /'/
5 0.0000285 - 0035 /r
o > 0.030
O 0.0000280 : ~
= o025 ~
0.0000275 e
0.020
0.0000270
0.015
0.0000265 0010
0.0000260 0.005
0.25 050 075 1.00 125 150 1.75 2.00 025 050 075 1.00 125 150 1.75 2.00
lout(A) lout(A)
==\/in=10.8V==Vin=12.0V ==Vin=13.2V ==\/in=10.8V ==Vin=12.0V ==Vin=13.2V
M Irms Pout
P
65
11
6.0 /
10 e
09 %5 /
’ 50
_08 s
Lor . 1/
o S0
= = -
Sos 335 7
s o0s 030 e
0.4 25
03 20 7
15
02
10 /
0.1
05
0.25 0.50 075 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)

==\/in=10.8V==Vin=12.0V==Vin=13.2V
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lin Avg Total Pd
0.90
. e 085 7
A 0.80
060 // 0.75 /7;//
0.55 - 4
0.50 / 2/// s:zg y 74
ZLoas . §0.60 r///
= e =1 y
D040 . S 0ss ///1
< o035 // =T 050 /7
£ 030 /,/ S 045 //
025 /% F 040 , T /’/
Z > =
o / 025 7/4‘/
0.10 |- 0.20 i
0.05 0.15
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)
=\/in=10.8V ==Vin=12.0V==Vin=13 .2V =V/in=10.8V==Vin=12.0V==Vin=13 .2V
Cout IRMS L Ipp
0133 0.460
0.132
0.131 0455
0.130 0.450
~0.129
7 0128 s
= 0127 550,440
o o
— 0.126 Q
— — 0.435
g 0.125 —
O 0124 0.430
0.123 0425
0.122
0121 0.420
0.120 0.415
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
=\/in=10.8V ==Vin=12.0V==Vin=13 2V =\/in=10.8V ==Vin=12.0V==Vin=13 2V
IC Pd IClq Pd
078 / 0.00046
/ ;
0.70
0.65 ,/// 0.00045
0.60 //ﬁ%/ 0.00044
0.55 7’
S //'//' go.ooms
§0.45 ‘fY/ & 000042
O 0.0 7/2/ 25 00041
035 /A' ™ 0.00040
0.30 /-/,/
. '/,// 0.00039
0.20 %" 0.00038
0.15 0.00037
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
==\/in=10.8V ==Vin=12.0V==\/in=13.2V ==\/in=10.8V==Vin=12.0V==\/in=13.2V
THE#HE
# BN BiE Bl 88
1. Cin IRMS 881.329 mA Current WMABRRFEILREURER
2. Cout IRMS 132.814 mA Current B AR HREUKRER
3. ICIpk 2.23A Current BRI ETTF X B
4. lin Avg 565.89 mA Current T A RR
5. Llpp 460.082 mA Current {5 B 1218 B RER LUK BT
6. M1Irms 1.027 A Current Q lavg
7. BOM %2 6 General Total Design BOM count
8. X/h 152.0 mm2 General BOM 49 5P 5 ER
9. =X 2.58 MHz General FrRmE
10. IC Tolerance 59.4 mV General IC Feedback Tolerance
11. M Vds Act 58.579 mV General Voltage drop across the MosFET
Copyright © 2013, Texas Instruments Incorporated 12 ti.com/webench
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# B BE %50 L]
12. BxX CCM General BEER
13. Pout 6.6 W General Bamdh=®
14. % BOM $1.46 General Total BOM Cost
15. Vout OP 3.3V Op_Point Operational Output Voltage
16. &HZ=LE 26.375 % Op_point HZEE
17. HE 88.357 % Op_point RAME
18. ICT]j 51.565 degC Op_point BEESRE
19. ICThetaJA 29.1 degC/W Op_point BRI S EIRE AR
20. IOUT_OP 20A Op_point lout BER
21. VIN_OP 13.2V Op_point VinlR{ER
22. Vout p-p 1.668 mV Op_point (B )2 45 i HH SUR BB FE
23. CinPd 3.107 mW Power WMABRBINRER
24. Cout Pd 31.751 pW Power AR IR
25. ICPd 741.053 mW Power EBRR Th R FE BN
26. LPd 125.5 mW Power EBRER TR
27. Bk Pd 869.703 mW Power BINEFER
witim A
# B BE L]
1. WHBR 20A BARBEER
2. lout1 2.0 Amps Output Current #1
3. Vin&X 13.2V REMABRE
4. Vin &b 10.8V RIEMABRE
5 HHBE: 3.3V WHBE
6. Vout1 3.3 Volt Output Voltage #1
7. base_pn TPS62142 ZEER¥ESHENTRES
8. R DC HARE S
9. IHFEE 30.0 degC R
1’ it B

1. Feature Highlights: DCS-Control(TM) Architecture with upto 2A output current, 3V to 17V Input Voltage Range, 3.3V Fixed Output
voltageSelectable operating frequency, Optional Softstart Capacitor for slow startup, Tracking,Pin selectable output voltage (nominal, +5%)
Seamless Power Save Mode for Light Load Efficiency, Power Good Output, 100% Duty Cycle mode, Short Circuit Protection, Thermal

Shutdown

2. TPS62142 Product Folder : http://www.ti.com/product/tps62142 : contains the data sheet and other resources.
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WEBENCH® Power Architect 1 B

13 TEXAS
INSTRUMENTS
WEBENCH ® i&itigs

VinMin = 36.0V
VinMax = 54.0V
Vout = 12.0V
lout = 2.2A

Device = LM5005MH/NOPB
Topology = Buck

B = 5/15/13 7:05:18 AM
BOMELZ = $2.94

Total Pd = 2.79W

R/ =733.0mm2

BOM ¥ & = 16
Design : 3728439/29 LM5005MH/NOPB
LM5005MH/NOPB 36.0V-54.0V to 12.0V @ 2.2A
Choot
izfl'o.o";or'm
VinMin = 36.0V T = Iégl:g - Vout = 12.0V
VinMax = 54.0V M lout = 2.2A
VIN sw
1
LM5005 b1 _Vout_|
S u FE VRV 1500
__;_JV"‘ vee 1S
! ~ syne outr
::?gnuﬁ)h RAMP B ::f&;‘tF ()0‘"_1
omenr RT_AGNESNDCOMP ; R”JZk " 46 nfonm
= chpe  fomp, T
I 125.0 mw
——Css ——Cbhyp ——Cramp Rt J_
T 82nF T 100.0nF T 4700 pF > 14.3 kOhm % Rib1 —GND_1
280.0 mOhm 688.0 m 125.0 mw 1.02 kOhm|
125.0 mW
=
L] L]
_Vout_| _Vout
C)lout_z C)out_S
L
_GND_2 _GND_3
3 ZE
B EHE
# &% e BHES B Qty Price A
1. Cboot Kemet C0805C223K5RACTU Cap=22.0 nF 1 $0.01 =
Series= X7R ESR= 125.0 mOhm 0805 13mm2
VDC=50.0 V
IRMS= 645.0 mA
2. Cbyp AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
3. Ccomp MuRata GRMO033R71C182KA88D  Cap= 1.8 nF 1 $0.01 -
Series= X7R VDC=16.0V 0201 6mm2
IRMS=0.0 A
4. Cin TDK C3216X7R2A105M Cap=1.0 yF 1 $0.11 0
Series= 285 ESR= 6.0 mOhm 1206 19mm2
VDC=100.0 V
IRMS=4.5A
5. Cout TDK C3216X5R1C106M Cap=10.0 pF 3 $0.06 [
Series= X5R ESR= 4.6 mOhm 1206 19mm2
VDC=16.0V
IRMS=2.7 A
6. Cramp Kemet C0805C471K5RACTU Cap=470.0 pF 1 $0.01 =
Series= X7R ESR=688.0 mOhm 0805 13mm2
VDC=50.0 V
IRMS=213.0 mA
Copyright © 2013, Texas Instruments Incorporated 14 ti.com/webench
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http://www.avx.com/docs/masterpubs/smccp.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM033R71C182KA88D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/file/Partial%20Copy%20%2D%20Ceramic%20Surface%20Mount%20Capacitors/%24file/F3102%5FCE.pdf

WEBENCH® Power Architect T B

# B BT EHES Bt Qy Price A/
7. Css MuRata GRM155R71E822KA01D  Cap=8.2nF 1 $0.01
Series= X7R VDC=25.0V 0402 8mm2
IRMS=0.0 A
8. D1 Micro Commercial SK310A-TP VF@lo= 850.0 mV 1 $0.10 [-]
Components VRRM= 100.0 V
SMA 37mm2
9. U1 Coilcraft DO5040H-473MLB L=47.0 yH 1 $0.71
DCR=50.0 mOhm
DO5040H 445mm2
10. Rcomp Vishay-Dale CRCWO080522K1FKEA Res=22.1 kOhm 1 $0.01 @
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
11. Rfb1 Vishay-Dale CRCWO08051K02FKEA Res= 1.02 kOhm 1 $0.01 @3
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
12. Rfb2 Vishay-Dale CRCWO08058K87FKEA Res= 8.87 kOhm 1 $0.01 @
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
13. Rt Vishay-Dale CRCWO080514K3FKEA Res= 14.3 kOhm 1 $0.01 @3
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
14. U1 Texas Instruments LM5005MH/NOPB Switcher 1 $1.75 i
MXA20A 71mm2
IC Tj Duty Cycle
75.0
725 / 35 [
70.0 /’ 34
33
67.5 / //// 32
65.0 7 / =31
0625 / // > o
D e00 s / S 29
s ~ /// >
=575 / O /
F 550 - > 27 P
= 525 — S 26
' — =~ O 2s
50.0 -~ g 24
475 | e // 23
450 — 22 ’,/
425 21
0.25 0.50 0.75 1.00 150 1.75 2.00 2.25 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 2.25
lout(A) lout(A)
==\/in=36.0V==Vin=45.0V==\/in=54.0V ==\/in=36.0V==Vin=45.0V==\/in=54.0V
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http://61.222.192.61/mccsemi/up%5Fpdf/SK32A%2DSK310A%28HSMA%29.PDF
http://www.coilcraft.com/pdfs/do5040h.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.ti.com/product/lm5005
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~0.0053

>

<

S 0.0052
;
20,0051
-
p=l
O 0.0050
>
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Cin Pd
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150 1.75

Copyright © 2013, Texas Instruments Incorporated

2.00

17

Cout Pd

0.000036

0.000035

0.000034

0.000033

<
BS
a
+ 0.000030
8 0.000029

0.000028

0.000027

0.000026

0.000025

0.25 0.50 0.75 1.00 1.25

lout(A)
==\/in=36.0V==Vin=45.0V ==Vin=54.0V

1.50 175 2.00 2.25

M Irms

13

12

1.1

1.0

\
\\\
W\

—~09
<

%08

= 07

E 06

05

~
7
p

0.4

”

03

0.2

0.25

0.50 0.75 1.00 1.25

lout(A)
==\/in=36.0V==Vin=45.0V==\/in=54.0V

1.50 1.75 2.00 2.25

lin Avg

W\

\

7~
e
/

\

/
rd

d

L

0.75 1.00 1.25
lout(A)

==\/in=36.0V==Vin=45.0V==Vin=54.0V
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Total Pd Cout IRMS
2.75 A 0.1525
250 /// 0.1500 ’,
2.25 ,//,/ 0.1475
gz.oo //-/// 01450
5 175 // e 20.1425 S
g rd
= 150 //// & o.1400
E 125 //7/ g 01375
1.00 /-//4 © 0.1350
0.75 e 0.1325
. —
050 = 0.1300
025 01275
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 2.25 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 2.25
lout(A) lout(A)
=\/in=36.0V ==Vin=45.0V ==Vin=54 0V =\/in=36.0V ==Vin=45.0V ==Vin=54 .0V
L Ipp IC Pd
053 1.10
1.05 /
052 / 1.00 /;
051 / gzz vyl
050 0.85 7/
—_ / 0.80 /
<Loa49 ?_,075 P
=3 / / S 0.70 ” /
S48 O s e /
- 2 60 / S
047 0.55 / /7
050 -
046 045 [ _,/, "
0.45 0.40
- 0.35
0.44 0.30
0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 2.25
lout(A) lout(A)
==\/in=36.0V ==Vin=45.0V==\/in=54.0V ==\/in=36.0V==Vin=45.0V==\/in=54.0V
Diode Pd
A
s ~
1.2 //A/‘
11 /’r/
§1.0 /7;,
<09
E 0.8 ,/l/
® o7 s
o 7
Sos 7
Qos /
04 /
03 /
0.2 |- g
0.1 #
0.0
0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 2.25
lout(A)
==\/in=36.0V==Vin=45.0V==\/in=54.0V
THE#HE
# BN BiE Bl B BA
1. Cin IRMS 859.864 mA Current WMABRRFEILREURER
2. Cout IRMS 152.639 mA Current B AR HREUKRER
3. ICIpk 2.463 A Current BRI ETTF X B
4. lin Avg 540.63 mA Current T A RR
5. Llpp 528.756 mA Current {5 B 1218 B RER LUK BT
6. M1Irms 1.068 A Current Q lavg
7. BOM %2 16 General Total Design BOM count
8. X/p 733.0 mm2 General BOMA#1 BFT S EIR
9. =X 398.327 kHz General FrRmE
10. IC Tolerance 18.0 mV General IC Feedback Tolerance
11. M Vds Act 329.512 mV General Voltage drop across the MosFET
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# AW BE 35l L]
12. BxX CCM General BEER
13. Pout 26.4 W General Bamdh=®
14. % BOM $2.94 General Total BOM Cost
15. D1Tj 172.926 degC Op_Point DIERRE
16. Vout OP 120V Op_Point Operational Output Voltage
17. &Z=H 23.569 % Op_point Azt
18. FHE 90.43 % Op_point RAME
19. ICTj 73.763 degC Op_point B E QR
20. ICThetaJA 40.0 degC/W Op_point BRI S EIRE AR
21. IOUT_OP 22A Op_point lout BER
22. VIN_OP 540V Op_point VinlR{ER
23. Vout p-p 5.59 mV Op_point e {8 2 e {5 3 1 SUR BB R
24. CinPd 4.436 mW Power WABRBRINRER
25. Cout Pd 35.724 pW Power AR IR
26. —#RE Pd 1.429 W Power ZIRENRERK
27. ICPd 1.094 W Power EBRR ThERFE B
28. LPd 266.2 mW Power EBRER TR I
29. E{kPd 2.794 W Power BINEFER
witim A
# AN BE i 88
1. BWEHBER 22A B A H R
2. lout1 2.2 Amps Output Current #1
3. Vin&X 540V REMABRE
4. Vin &b 36.0V RIEMABRE
5. WHHE: 120V W EBEE
6. Vout1 12.0 Volt Output Voltage #1
7. base_pn LM5005 ZEER¥ESHENTRES
8. R DC A TRZER
9. IHmEE 30.0 degC REBE
1’ it B

1. LM5005 Product Folder : http://www.ti.com/product/Im5005 : contains the data sheet and other resources.
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WEBENCH® Power Architect 1 B

13 TEXAS
INSTRUMENTS
WEBENCH ® i&itigs

VinMin = 36.0V
VinMax = 54.0V
Vout =-12.0V
lout = 0.2A

Device = LM5088MH-1/NOPB
Topology = Inverting_Buck_Boost

Bl = 5/15/13 7:05:22 AM
BOMA 7 = $2.61
Total Pd = 0.82W
K/ =398.0mm2

BOM & =27
Design : 3728439/30 LM5088MH-1/NOPB
LM5088MH-1/NOPB 36.0V-54.0V to -12.0V @ 0.2A
VinMin = 36.0V
VinMax = 54.0V
é Ruv2
10.0 kOhm
SsomW EN VIN BOOT Gio
RES cho ::éig :Fohm
HG M1
T oo e 00 Yook
' sw T T .
D1 i -
voo LM5088 ol =
| uL cS
1+ Rsense|
=vn foomy Q Reomp,
:f{,",,%:ﬁ,{,‘_ oF o QU ' J__oout_—l—Cou out
6.0 mdhmi5.8 jnOhm :’C&orgs gzoo "th 1.0 i
L en ss B 0P o7
T 1204 rF AGND COMP
L L. o o
.0 ni Rfb
o 698 mvi-t 910 pF ; 393 fm Vout = -12.0V
~ A |_ lout = 0.2A
— AR ==
BAMEHE S
# B BT BHHS B Qy Price A/
1. Cboot MuRata GRM188R72A104KA35D  Cap= 100.0 nF 1 $0.03 .
Series= X7R VDC=100.0 V 0603 10mm2
IRMS=0.0 A
2. Ccomp MuRata GRM1555C1H910JA01D Cap=91.0 pF 1 $0.01 ™
Series= COG/NPO VDC=50.0 V 0402 8mm2
IRMS=0.0 A
3. Ccomp2 Yageo America CC0805JRNP09BN100 Cap=10.0 pF 1 $0.01 =
Series= COG/NP0O VDC=50.0 V 0805 13mm2
IRMS=0.0 A
4. Ccomp3 Yageo America CCO0805KRX7R9BB391 Cap= 390.0 pF 1 $0.01 @3
Series= X7R VDC=50.0 V 0805 13mm2
IRMS=0.0 A
5. Cdthr MuRata GRMO033C80G273KEO1D  Cap=27.0 nF 1 $0.01 -
Series= 379 VDC=4.0V 0201 6mm2
IRMS=0.0 A
6. Cit MuRata GRM155R61A124KE19D  Cap= 120.0 nF 1 $0.01 ™
Series= X5R VDC=10.0V 0402 8mm2
IRMS=0.0 A
7. Cin TDK C3216X7R2A105M Cap=1.0 yF 1 $0.11 0
Series= 285 ESR= 6.0 mOhm 1206 19mm2
VDC=100.0 V
IRMS=4.5A
8. Cinx TDK C2012X7R2A104K Cap=100.0 nF 1 $0.03 @
Series= X7R ESR= 15.8 mOhm 0805 13mm2
VDC=100.0 V
IRMS=0.0 A
9. Cio TDK C3216X7R2A105M Cap=1.0 yF 1 $0.11 0
Series= 285 ESR= 6.0 mOhm 1206 19mm?2
VDC=100.0 V
IRMS=4.5A
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o =

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

& BT EHES Bt Qy Price A/
. Cout MuRata GRM32ER61C226KE20L  Cap= 22.0 pF 1 $0.30 [E[l
Series= X5R ESR= 2.0 mOhm
IRMS= 3.68 A
Coutx MuRata GRM188R61E105KA12D  Cap= 1.0 pyF 1 $0.02 N
Series= X5R VDC=25.0V 0603 10mm2
IRMS=0.0 A
Cramp Yageo America CCO0805KRX7R9BB271 Cap=270.0 pF 1 $0.01 @
Series= X7R VDC=50.0V 0805 13mm2
IRMS=0.0 A
Css MuRata GRM155C80J334KE01D Cap= 330.0 nF 1 $0.01 m
Series= 379 VDC=6.3V 0402 8mm2
IRMS=0.0 A
Cvcc MuRata GRM155R61A124KE19D  Cap= 120.0 nF 1 $0.01 P
Series= X5R VDC=10.0V 0402 8mm2
IRMS=0.0 A
D1 Rohm RF071M2S VF@lo= 850.0 mV 1 $0.11 L1 ]
VRRM=200.0 V SOD-123 22mm?2
L1 Bourns SDR0604-121KL L=120.0 yH 1 $0.17
DCR= 930.0 mOhm
SDR0604 61mm2
M1 Diodes Inc. BSS123W-7-F VdsMax= 100.0 V 1 $0.08 §
IdsMax= 170.0 mAmps SOT-323 18mm2
Rcomp Vishay-Dale CRCWO040269K8FKED Res= 69.8 kOhm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rcomp2  Vishay-Dale CRCWO04021K62FKED Res= 1.62 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rfbb Vishay-Dale CRCWO04021K65FKED Res= 1.65 kOhm 1 $0.01 m
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rfbt Vishay-Dale CRCW040214K7FKED Res= 14.7 kOhm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rramp Vishay-Dale CRCWO0402221KFKED Res=221.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rsense Panasonic ERJ-3RQFR22V Res=220.0 mOhm 1 $0.02 .
Series= 227 Power= 100.0 mW 0603 10mm2
Tolerance= 1.0%
Rt Vishay-Dale CRCWO04026K34FKED Res= 6.34 kOhm 1 $0.01 w
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Ruv1 Vishay-Dale CRCWO0402432RFKED Res=432.0 Ohm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Ruv2 Vishay-Dale CRCW040210KOFKED Res= 10.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
U1 Texas Instruments LM5088MH-1/NOPB Switcher 1 $1.47 i
MXA16A 59mm2
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http://www.diodes.com/datasheets/ds30368.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
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IC Tj Duty Cycle
0.000000005
480
0.000000004
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O 460 <
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) &> 0000000000
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"~ 2 0.000000001
944.5 ‘5’ B
440 © 0000000002
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-0.000000005
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lout(A) lout(A)
==\/in=36.0V==Vin=45.0V ==Vin=54.0V ==\/in=36.0V==Vin=45.0V ==Vin=54.0V
D1 Pd Cin IRMS
017 0.0300 /
0.16 g
/ 0.0275
P
0.15
// 0.0250 ,/
0.14 v < // //
/ UYO.OZZS / /,
<
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o 012 = S~ // //
[a) £ 00175 > /,
011 O /
0.0150 ~ //
0.10 7 e —
v oo1zs | -
0.09 /
0.0100
0.08
010 011 012 013 014 015 016 0.17 0.18 0.19 0.20 010 011 012 013 014 015 016 017 018 019 0.20
lout(A) lout(A)
==\/in=36.0V==Vin=45.0V ==Vin=54.0V ==\/in=36.0V ==Vin=45.0V ==Vin=54.0V
IC Ipk L Pd
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0.003800004 0.000000004
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Rsense Pd Cio IRMS
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010 011 012 013 014 0.5 0.6 0.17 018 019 020 010 011 042 043 014 015 016 017 018 019 0.20
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D1 Tj Efficiency
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Phase Shift
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Cio Pd lin Avg
0.000010 0.085 /
0.000009 0.080 ~
//
0.000008 / 0075 =
0.070
0.000007 / —
-
§0000006 / A < 0.065 _~ o
<o, > = = P
E / / P o.060 > —
o 0:000005 o < 4055 o _—
0.000004 > g = = 0.050 S~ o —
0.000003 — — 0.045 —
— /// 0.040 — —
0.000002 — i~ o~
— 0.035 | =~
0.000001
0.030
010 0.1 0.2 013 014 015 016 017 018 019 0.20 010 011 012 043 014 015 016 017 018 019 0.20
lout(A) lout(A)
==\/in=36.0V ==Vin=45.0V ==Vin=54.0V ==\/in=36.0V ==Vin=45.0V ==Vin=54.0V
L Ipp Cout IRMS
0.000000005
024
0.000000004 023 y
0.000000003 0.22 /I///
0.21 g /
0.000000002 —~0.20 7
<™ gl
2 0000000001 » 019
- = 018
2 0.000000000 @
o =017
-
—! -0.000000001 g 0.16
O 015
-0.000000002 014
-0.000000003 013
012
-0.000000004
011
-0.000000005
010 011 012 013 014 0.5 0.6 0.17 018 019 020 010 011 042 013 014 015 016 0.7 018 019 020
lout(A) lout(A)
==\/in=36.0V ==Vin=45.0V ==Vin=54.0V ==\/in=36.0V ==Vin=45.0V ==\in=54.0V
Total Pd Gain Marg
0.750 P 10
0.725 /,/ - 09
0700 /’ /’ 0.8
0675 /, r/r S
e 7
S 0650 / 7 2
S 0625 ~ / >06
go
— 0600 / e ~ 05
@ / 7 S o.
S 0575 e c
IE ’ // ‘© 04
0550 " O 03
0525 ’
0500 02
0475 0.1
0.450 0.0
0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20 0.10 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19 0.20
lout(A) lout(A)
==\/in=36.0V ==Vin=450V==Vin=54.0V ==\/in=36.0V ==Vin=45.0V==Vin=54.0V
Copyright © 2013, Texas Instruments Incorporated 26 ti.com/webench

WEBENCH T B #R% 4 : PA_Project_206 (modified from 202) May 15, 2013 07:07:24 GMT-7



WEBENCH® Power Architect 1 B

IC Pd M1 PdSw
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lout(A) lout(A)
=\/in=36.0V ==Vin=45.0V ==Vin=54 0V =\/in=36.0V ==Vin=45.0V ==Vin=54 .0V
THHRE
# B BE %50 88
1. Cin IRMS 74.413 mA Current WMABRFIHREURER
2. CioIRMS 68.839 mA Current Input to output capacitor RMS ripple current
3. Cout IRMS 82.608 mA Current WHBEAFIHREURER
4. D1lIrms 79.794 mA Current D1 Irms
5. IC Ipk 3.8 mA Current IR AR EFF X BT
6. lin Avg 59.567 mA Current FEHABR
7. Llpp 107.352 mA Current 1B 2 e (B 4 tH eR R BR SUR BB R
8. L1lpk 305.248 mA Current BB IR EER
9. L1lIrms 176.235 mA Current B ERSUR B
10. M1 Irms 157.136 mA Current M1 MOSFET Irms
11. BOM % & 27 General Total Design BOM count
12. K/p 398.0 mm2 General BOMA ## B Fr S ER
13. $E 797.5 kHz General FrRm=E
14. IC Tolerance 18.0 mV General IC Feedback Tolerance
15. ER DCM General ESER
16. & BOM $2.61 General Total BOM Cost
17. D1Tj 81.0 degC Op_Point D1ESBRE
18. Vinp-p 30.769 mV Op_Point {8 B e {E s A B
19. RRIPX 19.564 kHz Op_point SRR AR
20. &Lzt 20.5 % Op_point gz
21. WX 74.613 % Op_point RA%RE
22. HWHWBE 14.626 db Op_point HASEERRE
23. ICT]j 48.088 degC Op_point BERELRE
24. |OUT_OP 200.0 mA Op_point lout BER
25. M1 TjOP 30.3 degC Op_point M1 MOSFET #~BE
26. MUBRE 50.807 deg Op_point RSEBLRE
27. 1B 26.44 deg Op_point HASEER
28. VIN_OP 540V Op_point VinigfER
29. Voutp-p 2.501 mV Op_point &4 ) ke B 3 SUR B
30. CinPd 33.224 pW Power WABRBRINERER
31. CioPd 28.432 yW Power Input to output capacitor power dissipation
32. Cout Pd 13.648 yW Power MHBE AR RER
33. D1Pd 170.0 mW Power ZIRETIERER
34. D1 PdCond 170.0 mW Power —IREESIRE
35. D1PdSw o.0w Power ZIRETFFRIRFE
36. ICPd 452.2 mW Power BB Th R FEH
37. LPd 51.385 mW Power BRI RFE R
38. M1Pd 133.151 mW Power M1 MOSFET E.IhZFE &
39. M1 PdCond 126.517 mW Power M1 MOSFET % &%
40. M1 PdSw 6.634 mW Power M1 MOSFET FFxifi%
41. Rsense Pd 9.617 mW Power LED H% Rsns IhERFEH
42, Bk Pd 816.603 mW Power BINEFEHR
it A
# B BE 88
1. WHEER 200.0 mA BAR@HER
2. lout1 200.0 mAmps Output Current #1
3. Ving&X 54.0V BERAABRE
4. Vin &/» 36.0V BE@MARE
5. WHBE: -12.0V WHBE
6. Vout1 -12.0 Volt Output Voltage #1
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# BH e 1588

7. base_pn LM5088 EXEER¥ESEBNFRES
8. iR DC WMARES

9. IHER 30.0 degC NERE

R BY

1. LM5088 Product Folder : http://www.ti.com/product/Im5088 : 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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