VinMin = 14.0V

Device = TPS43060RTER

I TEXAS VinMax = 22.0V Topology = Boost
INSTRUMENTS Vout = 24.0V B3 = 5/26/13 9:54:00 PM
lout = 5.0A BOMELZ = $12.47
® ;s Total Pd = 3.11W
] /N = .Omm
WEBENCH ~ 1i®it#k& AN = 951.0mm2
BOM # & = 34
Design : 1147140/148 TPS43060RTER
TPS43060RTER 14.0V-22.0V to 24.0V @ 5.0A
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1. The pulse skip mode in the device has not been modeled. Efficiency and operational parameters of the model in pulse skip mode is not

guaranteed.
=
B M RLE
# B BT BHES Bt Qy Price A/
1. C12 TDK C1608C0G1H101J Cap=100.0 pF 1 $0.01 N
Series= COG/NP0O ESR= 167.9 mOhm 0603 10mm2
VDC=50.0 V
IRMS=0.0 A
2. Cboot MuRata GRM188R71C124KA01D  Cap= 120.0 nF 1 $0.01 .
Series= X7R VDC=16.0 V 0603 10mm2
IRMS=0.0 A
3. Ccomp MuRata GRM188R71C473KA01D  Cap=47.0 nF 1 $0.01 .
Series= X7R VDC=16.0V 0603 10mm2
IRMS=0.0A
4. Ccomp2 Kemet C0603C151J5GACTU Cap= 150.0 pF 1 $0.01 .
Series= COG/NPO VDC=50.0 V 0603 10mm2
IRMS=0.0 A
5. Cin MuRata GRM31CR71H475KA12L  Cap=4.7 pyF 6 $0.10 O
Series= X7R VDC=50.0V 1206 19mm?2
IRMS=0.0 A
6. Cout MuRata KCM55WR71J226MHO1K ~ Cap= 22.0 pF 6 $1.34
Series=? VDC=63.0V
IRMS=0.0A 2220 60mm2
7. Css MuRata GRM188R71C124KA01D  Cap= 120.0 nF 1 $0.01 .
Series= X7R VDC=16.0 V 0603 10mm2
IRMS=0.0A
8. Cvcc MuRata GRM219R61C475KE15D  Cap=4.7 puF 1 $0.04 @
Series= X5R VDC=16.0 V 0805 13mm2
IRMS=0.0 A
9. Cvin Kemet C0805C104K5RACTU Cap=100.0 nF 1 $0.01 @3
Series= X7R ESR=64.0 mOhm 0805 13mm?2
VDC=50.0 V
IRMS=1.64 A
10. Dboot Diodes Inc. SDM20U40-7-F VF@lo=550.0 mV 1 $0.06 =
VRRM=40.0 V SOD-523 11mm2
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http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R71C124KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R71C473KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.kemet.com/kemet/web/homepage/kechome.nsf/vapubfiles/F3102%5FY5V.pdf/%24file/F3102%5FY5V.pdf
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://www.murata.com
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R71C124KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM219R61C475KE15D%26x%3D9%26y%3D9%26search%3Dstartwith
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

WEBENCH® Design

gl £ 3

12.

13.

14.

15.

16.

17.
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19.
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22.

23.

24.

£ HiETS SHEHS Bt Qy Price A/
. L1 Coilcraft XAL1010-822MEB L=8.2 yH 1 $1.08
DCR= 10.0 mOhm
XAL1010 160mm2
M1 AOS AON7242 VdsMax= 40.0 V 1 $0.41 -
IdsMax= 30.0 Amps
TRANS_AOS_DFN3.3X3.3
28mm2
M2 AQOS AON7242 VdsMax=40.0 V 1 $0.41 .
IdsMax= 30.0 Amps
TRANS_AOS_DFN3.3X3.3
28mm2
R13 Vishay-Dale CRCWO040210R0OFKED Res=10.0 Ohm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
R14 Vishay-Dale CRCWO040210ROFKED Res=10.0 Ohm 1 $0.01 m
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
R16 Panasonic ERJ-M1WSF10MU Res=10.0 mOhm 1 $0.15 [l:']
Series= 1119 Power=1.0 W
Tolerance= 1.0% 2512 43mm?2
R17 Panasonic ERJ-M1WSF10MU Res= 10.0 mOhm 1 $0.15
Series= 1119 Power=1.0 W
Tolerance= 1.0% 2512 43mm?2
R19 Vishay-Dale CRCWO04022R00FKED Res= 2.0 Ohm 1 $0.01 w
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rcomp Vishay-Dale CRCWO060312K4FKEA Res= 12.4 kOhm 1 $0.01 .
Series= CRCW..e3 Power= 100.0 mW 0603 10mm2
Tolerance= 1.0%
Rfbb Vishay-Dale CRCW040211KOFKED Res= 11.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
. Rfbt Vishay-Dale CRCWO0402205KFKED Res= 205.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rpg Vishay-Dale CRCWO0402100KFKED Res= 100.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
Rt Vishay-Dale CRCW0402143KFKED Res= 143.0 kOhm 1 $0.01 P
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
U1 Texas Instruments TPS43060RTER Switcher 1 $1.40 .
S-PWQFN-N16 27mm2
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http://www.coilcraft.com/pdfs/xal1010.pdf
http://www.aosmd.com/res/data%5Fsheets/AON7242.pdf
http://www.aosmd.com/res/data%5Fsheets/AON7242.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://industrial.panasonic.com/www-cgi/jvcr13pz.cgi?E+PZ+3+AOA0007+ERJM1WTF3M0U+7+WW
http://industrial.panasonic.com/www-cgi/jvcr13pz.cgi?E+PZ+3+AOA0007+ERJM1WTF3M0U+7+WW
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.ti.com/product/tps43060

WEBENCH® Design

IC Tj Duty Cycle
63 425
62 400 [
375
61 35.0 [
60 325 /
=
X 300
O T 275 /
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9} o250 |
Zs7 3225 [
56 %200 [/
o 55 5175 A 7/
0 150 /
54 125 /
53 100
52 ;2 d
51 25
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V ==Vin=18.0V==Vin=22.0V ==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
Cin IRMS M2 PdSw
0525 — 0.00400
0.500 000375 /
0.475 0.00350 /
0.450 )i 000325
o425 1 0.00300 /
28:32 ) 0.00275 -
: = A
W o250 [ / 0.00250 e e
s I/ / 0.00225 A A
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x [/ g 000200 o 7
0300 | f/ S 7~
£ 0275 |4 « 000175 -
0250 I/ S 0.00150
) 0.00125 ”
0225 |/ 000100 s
0.200 : S
0175 0.00075 s
0150 | 0.00050 g
0.125 0.00025
0.00000
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
===\/in=14.0V ==Vin=18.0V ==Vin=22.0V ==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
L Pd Efficiency
0.9 // 97.5
08 / 95.0
0.7 / ’_\92.5
9\1900
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g / g
z 05 7/ v 875
1 / / )
04 / 7 = 850
=
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: / 7 : l!
02 / /'/ 800 |
01 -// 775 M
0.0 75.0
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V ==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V ==Vin=22.0V
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WEBENCH® Design

M1 TjOP M2 PdCoss
/ 0054814758
50.0
// 0054814757
475 / 0.054814756
—~
%45.0 / 50.054314755
) / 0
S s J/ - & 0054814754
o 7~ ~
o / O
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= 400 o o
/ // — o
- 0054814752
= — 0.054814751
350 i
. % 0.054814750
325 0054814749
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
Vout p-p M2 ThetaJdA
0.0450
S/
0.0425 55.000000004
0.0400
0.0375 55.000000003
0.0350
Z
00325 7 O 55.000000002
< 0.0300 v >
<
5 00275 7 > 2 55000000001
. 0.0250 S o -
200225 o / < 55.000000000
= S/ P ©
S 0.0200 -~ =
2 00175 _ © 54.999999999
X > <
> 00150 -~ =
: prd o~ 54.999999998
00125 S o~ N
0.0100 s = =5, 7
0.0075 7 ’
0.0050 é 54.999999996
0.0025
0.0000 : 54.999999995
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
=\/in=14.0V ==Vin=18.0V ==Vin=22.0V =\/in=14.0V ==Vin=18.0V ==Vin=22.0V
M2 TjOP M1 PdCond
70.0 0.18
y . Y.
675 017
65.0 / 0.16 /
yd 0.15 /.
625 :
600 I/ P 014
—~ J/ )y 0.13
Q575 7 S o1 /
B 550 e ~ S o011 /
A © 0.
T 525 Ve S o010 /
Q 500 O 009
—_— el
475 g g.gj
45.0 |
o —
S 425 // = 006
400 // 0.05
004
375 _
0.03 o
35.0
P 0.02
325 001 - — o
| L
300 0.00 —
0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 5.0 0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 5.0
lout(A) lout(A)
==\/in=14.0V ==Vin=18.0V ==Vin=22.0V ==\/in=14.0V ==Vin=18.0V ==Vin=22.0V
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WEBENCH® Design
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lout(A)
w=\/in=14.0V==Vin=18.0V ==Vin=22.0V
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WEBENCH® Design

M2 Irms M2 Pd
65 y. 0.70
60 / 0.65
) P 0.60
55
s 055 /
50 4
- .
45 A
< ey 0.45 o
g 40 ' 0.0 7 ///
= 35 7 / q o35 / A .
3.0 s o~ o~
o ,//:/ 0.30 =
o s s o
25 /7 0.25 " //-'
20 ‘//4 0.20 /%
15 = 015
1.0 0.10 /
05 | 7 0.05
0.0 : 0.00
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V ==Vin=22.0V
M2 Pdbody M2 PdQrr
0.325 ) 0.050
0.300 v 0.045 |
0275 /
0.250 0.040
§‘o4225 /' /,/ §0.035 I
X0.200 7 ' T 0.030
B 0175 / '/ -~ o I
S 0.150 o 5 0025
g o /' > o
0.125 - ~ «~ 0.020
s, -~ - = I
= 0100 S 0015
0.075 o I
0.050 /%/ 0.010 I
0025 | _Z 0.005 l
0.000 : 0.000
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V ==Vin=22.0V
Total Pd L Ipp
2.75 18 |
2.50 L7 [
| / 1.6
2.25 / 15 I
14 | I
2.00 3| 'l
Sas / :1,2 [
[ / P o 11 //
= 150 7 / E_l.O II
O 125 //// -0 [/
1.00 o o8 'I
078 | —” 05 /‘h
= 04|
050 | w= 03
0.25 02
0.0 05 1.0 15 2.0 25 3.0 35 4.0 45 50 0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V ==Vin=22.0V
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WEBENCH® Design

M1 PdQrr IC Pd
0.000000005
0500
0.000000004
0.000000003 0.475
§ 0.000000002 0.450
< 0.000000001
8 go.azs
el
5 0.000000000 g
o © 0400
i -0.000000001 =2
=
-0.000000002 0375
-0.000000003 0350
-0.000000004 0.325
-0.000000005
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
==\/in=14.0V ==Vin=18.0V==Vin=22.0V ==\/in=14.0V ==Vin=18.0V==Vin=22.0V
M2 Rdson M1 PdCoss
0.056958258
0.00485
0.00480 0.056958257
0.00475 //
0.00470 / 0.056958256
~0.00465 /!
€ 0.00460 §~0.056953255
S 000455 ~ =
o™ ' 0 0056958254
~0.00450 7 %3
c w o
O 0.00445 O 0.056958253
& 0.00440 b
¥ 0.00435 g o~ 0.056958252
o 0.00430 Pt pu
‘ — =
S 000425 // 0.056958251
000420 0.056958250
0.00415
0.00410 ¢ 0.056958249
0.00405
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
===\/in=14.0V ==\in=18.0V==Vin=22.0V ===\/in=14.0V ==\in=18.0V==Vin=22.0V
M1 Rdson M1 ThetaJdA
0.004475 7
0.004450 / 55.000000004
0.004425 /
0.004400 /’ 55.000000003
_.0.004375 /
€ 0.004350 S O 55000000002
< 0.004325 =)
pd ® 55000000001
< 0.004300 -/ °
€ 0.004275 ~ I
o™ ) A =5 55.000000000
9 0.004250 L~ <
0.004225 © 54999999999
f 0004200 7 T — =
P - e = 00
S 0.004175 7 o~ — 5
0.004150 -~ i s
0.004125 - - 54999999997
0004100 | g - 54.999999996
0.004075 :
0.004050 54.99 5
00 05 10 15 20 25 30 35 40 45 50 00 05 10 15 20 25 30 35 40 45 50
lout(A) lout(A)
===\/in=14.0V ==Vin=18.0V==Vin=22.0V ===\/in=14.0V ==Vin=18.0V==Vin=22.0V
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WEBENCH® Design

M1 PdSw M2 PdCond
0.16
015 A 0.275
0.14 / 0.250 /
g'iz y 0.225 /,
011 o S 0200 / /
go.lo 7 ” S 0175 /
0.09 - // — c / // Ve
0.08 P P § o150
E // /' ° 1/
0.07 ~ / /r a 0.125
= o006 7 - /
= 0.05 g 0100 /{/
0.04 5 0.075 /‘//'
0.03 g -
0.02 I/ 000 ~ /
001 0.025
0.00 0.000
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 4.5 50 0.0 05 1.0 15 2.0 25 3.0 35 4.0 4.5 50
lout(A) lout(A)
==\/in=14.0V==Vin=18.0V ==Vin=22.0V ==\/in=14.0V==Vin=18.0V==Vin=22.0V
Loop Response
375
;2 350
325
50 \\ 300
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30 \ 250 3
T 2 AN 225 §
T 10 hY 200 &
.% 13 SN 175 @
o» - i 150 =
"20 i o — |15 0
-30 N\ 100
g ~ :
\ — 50
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_70 25
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0 250,000 500,000 750,000
Frequency
==Gain ==Phase
THEHRE
# BN BE 251 L
1. Cin IRMS 523.916 mA Current AABRRFGFRICRER
2. lin Avg 8.794 A Current T A BT
3. Llpp 1.815A Current {8 31 5 B B BR SUR BT
4. L1Irms 8.715A Current BB ERSUR R
5. M1lIrms 5.683 A Current MOSFET RMS UK B3
6. M2Irms 6.607 A Current MOSFET RMS 4UR B3
7. BOM%& 34 General Total Design BOM count
8. X/ 951.0 mm2 General BOMA ##Y B P & EF
9. =k 400.0 kHz General FF R
10. M1 Rdson 4.468 mOhm General RRS BB
11. M1 ThetaJA 55.0 degC/W General MOSFET # R EFRE R BB RE
12. M2 Rdson 4.842 mOhm General RRS @B
13. M2 ThetaJA 55.0 degC/W General MOSFET # R EFREHR BB RE
14, #= CCM General #SEN
15. Pout 120.0 W General BEdh=®
16. & BOM $12.47 General Total BOM Cost
17. Vout OP 240V Op_Point Operational Output Voltage
18. RIE 7.738 kHz Op_point RASE R R =
19. &£z=H 4252 % Op_point Ry d
20. #™HE 97 471 % Op_point RAME
21. ICT]j 51.444 degC Op_point BRELRE
22. ICThetaJA 65.7 degC/W Op_point BRI S EIRE AR
23. IOUT_OP 50A Op_point lout BER
24. M1 TjOP 51.028 degC Op_point M1 MOSFET B E
25. M2 TjOP 68.138 degC Op_point MOSFET # U8
26. MNBE 71.1 deg Op_point HERENEE
27. VIN_OP 14.0V Op_point Vini2 R
28. Voutp-p 44.414 mV Op_point 42 15 ) e (B B ) SUR BB
29. CinPd 0.0W Power AMABRRRIDERER
30. ICPd 326.4 mW Power BRI R
31. LPd 949.284 mW Power BRI RER
32. M1Pd 382.327 mW Power MOSFET ThEFE &
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WEBENCH® Design

# BN BIE 350 1 88

33. M1 PdCond 173.15 mW Power M1 MOSFET & &%

34. M1 PdCoss 56.661 mW Power M1 MOSFET Coss Losses
35. M1 PdQrr 0.0w Power M1 MOSFET Ffxi5i%E

36. M1 PdSw 152.516 mW Power M1 MOSFET FF x5

37. M2Pd 693.413 mW Power MOSFET ZhZRFE&

38. M2 PdCond 274.775 mW Power M2 MOSFET % &%

39. M2 PdCoss 54.529 mW Power M2 MOSFET Coss Losses
40. M2 PdQrr 48.0 mW Power Synchronous Boost High Side Reverse Recovery
41. M2 PdSw 3.998 mW Power M2 MOSFET Ffxi5i$E

42. M2 Pdbody 312.111 mW Power BRIKTHEFETH I RFER
43. B4 Pd 3.114 W Power BINEFER

RITHA

# B BE BiEA

1. WHER 50A BAR@HER

2. lout1 5.0 Amps Output Current #1

3. Vin®&X 220V BaWABRE

4. Vin &b 14.0V BIEMABRE

5. WHBE: 240V WHBE

6. Vout1 24.0 Volt Output Voltage #1

7. base_pn TPS43060 ZEER¥ESHENTRES
8. IR DC AR

9. IHER 30.0 degC RERE

R BY

1. TPS43060 Product Folder : http://www.ti.com/product/tps43060 : 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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