. VinMin = 5.0V Device = TPS62090RGTR
I TEXAS VinMax = 5.0V Topology = Buck
INSTRUMENTS Vout = 3.0V B3 = 5/21/13 6:55:20 AM
lout =2.1A BOME A = $1.52
® ;s Total Pd = 0.42W
WEBENCH witikE A = 218.0mm2
BOM#& =9
Design : 3728439/51 TPS62090RGTR
TPS62090RGTR 5.0V-5.0V to 3.0V @ 2.1A
Ccp
10.0 nF
1.739 Ohm
L1
Min = 5.0V cp oN 1.0 pH Vout = 3.0V
AMex = 5.0V i o ,##Y"{O"m lout = 2.1A
PVIN
TPS62090 ; Rebt
442.0 kOhm
= Ul VoS 63.0 mW
::Cin FREY B 2 ?:9:930 kv(v)hm
it iwbb o e
Sss 158.0 kOhm 9.0 mOhm
I 63.0 mW
Tlcos:(sn nF PGND AGND PG —
| |
W=
BSMEHE S
# B HETS BHHS B Qy Price K
1. Ccp Kemet C0805C103K5RACTU Cap=10.0 nF 1 $0.01 =
Series= X7R ESR=1.739 Ohm 0805 13mm2
VDC=50.0 V
IRMS=411.0 mA
2. Cin MuRata GRM21BR60J226ME39L Cap=22.0 yF 1 $0.05 @
Series= X5R ESR= 9.0 mOhm 0805 13mm2
VDC=6.3V
IRMS=3.5A
3. Cout MuRata GRM21BR60J226ME39L Cap=22.0 yF 1 $0.05 @
Series= X5R ESR= 9.0 mOhm 0805 13mm2
VDC=6.3V
IRMS=3.5A
4. Css MuRata GRM155R61A103KA01D  Cap= 10.0 nF 1 $0.01 P
Series= X5R VDC=10.0 V 0402 8mm2
IRMS=0.0 A
5 L1 TDK VLP8040T-1RON L=1.0 yH 1 $0.22
DCR= 11.0 mOhm
VLP8040 113mm2
6. Rfbb Vishay-Dale CRCWO0402158KFKED Res= 158.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
7. Ribt Vishay-Dale CRCW0402442KFKED Res=442.0 kOhm 1 $0.01 m
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
8. Rpg Vishay-Dale CRCWO0402499KFKED Res=499.0 kOhm 1 $0.01 ™
Series= CRCW..e3 Power= 63.0 mW 0402 8mm2
Tolerance= 1.0%
9. U1 Texas Instruments TPS62090RGTR Switcher 1 $1.15 .
S-PVQFN-N16 36mm2
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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://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR60J226ME39L%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM21BR60J226ME39L%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A103KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tjfx01/j531%5Fvlp.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/tps62090

WEBENCH® Design

L Ipp Vout p-p
0.78025 / 00082230 /
678000 0.0082225 /
017075 0.0082220 /
077050 yd 0.0082215
orrons pd __0.082210 Yy
Jpsten yd S 00082205 /
S 0.0082200
%077375 & 00082195 /
o 077850 + 0.0082190
1 077825 S 0.0082185 //
0.77800 ‘/ > 00082180 | N /
0.77775 / 0.0082175 /
0.77750 -~ 0.0082170 /
077725 e 0.0082165 //
0.77700 | w” 0.0082160 e
0.77675 0.0082155
0.50 0.75 1.00 1.25 150 175 2.00 0.50 0.75 1.00 125 150 175 2.00
lout(A) lout(A)
==\/in=5.0V ==\/in=5.0V
Duty Cycle Efficiency
618

948
61.7 \
16 947 /
615 P 94.6 , \
= / 945

614 < N

o E 7 >

<

Doeis 7~ X044 \

o o ) \
Ge12 G943 / \
>61.1 Pl §94.2 / \
Q 610 -~ i 941

=]
60.9 94.0 I \

60.8 939 \
60.7 .// 938 \
60.6 937

050 075 1.00 125 150 175 2.00 050 075 1.00 125 150 175 2.00

lout(A) lout(A)
=Vin=50V =Vin=50V
M Vds Act ICTj

0.050

0.045 / 55
/ 54 /
0.040 yd

<0035 ~52
= // e 51 I/
© 0030 e Ve
<™ vd 50 P
B 0025 / 'E‘“’ 7
> / 048 e
= 0.020 / — a7
46
0015 ~
45 A
0.010 44
43
0.005
0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)
==\/in=5.0V ==\/in=5.0V
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WEBENCH® Design

Cin Pd Cin IRMS
/ 10 7
0.009 /7
// 0.9 /
0.008 /
0.007 // 038 //
< 0.006 // %0-7 ~
£ 0.005 / 5 06
c / — /
G 0004 £ 05 '
P / 5 P
0.003 / 04 //
0.002 ” 03 /
0.001 // 0zl
—
0.000
050 075 1.00 1.25 1.50 1.75 2.00 050 075 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
==\/in=5.0V ==\/in=5.0V
lin Avg Pout
P” 65
13 /' 6.0
1.2 / 55
/
1.1 / 50 /
1.0 7
— 45
Loo ~ S 40
D8 < -~
< 07 3°° ~
£ oo //' £ 0
25
05 7 /
A
04 // 2.0
p 15
0.3 /
0.2 10
050 075 1.00 125 150 175 2.00 050 075 1.00 125 150 175 2.00
lout(A) lout(A)
=-=\/in=5.0V ==\/in=5.0V
IC Ipk Cout IRMS
250
e 02252 /
/ //
225 v 0.2251 /
2.00 // 0.2250 /,
—_ / <L o.2249
L17s
~ / 5 0.2248
o / =
=150 — 02247 /
@) v ] s
/ O 0.2246
125 O /
// 0.2245 //
1.00 v 02244 /
/ 02243 | v
0.75
02242
0.50 0.75 1.00 1.25 150 1.75 2.00 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
=\/in=5.0V =\/in=5.0V
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WEBENCH® Design

M Irms Cout Pd
1.7 0.00045675
16 A 0.00045650 /"
15 P 0.00045625
14 l'/ 0.00045600
13 P 0.00045575
> ) d 0.00045550
— ” 0.00045525
<11 // 5000045500 //
910 7 T 0.00045475 /’
E oo e + 000045450
=038 / 3 0.00045425
= 0.7 pd O 0.00045400
yd 0.00045375
06 / 0.00045350
05 0.00045325
0.4 0.00045300 ,-/
03 000045275 |- #
0.2 0.00045250
050 0.75 1.00 1.25 1.50 1.75 2.00 050 0.75 1.00 1.25 150 1.75 2.00
lout(A) lout(A)
=\/in=5.0V =\/in=5.0V
Total Pd IC Pd
0.425 0350
0.400 ,/ 0325
0375 //
0.350 0.300
0325 0275
0.300 0250
pd
%o,zw J/ go.zzs
g 0250 )l © 0.200
< 0225 / a //
‘S 0200 // Qo075 /
0175 7 0.150
0.150 ~
0.125 7
0125 0.100 //
0.100 :
0.075 — 0075 | w””
0.050 0.050
0.50 0.75 1.00 1.25 1.50 1.75 2.00 0.50 0.75 1.00 1.25 1.50 1.75 2.00
lout(A) lout(A)
-\/in=5.0V -\/in=5.0V
L Pd
0.060 /
0.055 //
0.050 /
0.045
//
0.040
go 035 /
= /
£ 0.030 /
- et
0.025 /
0.020 //
0015
0.010 -
0.005 /—/
0.000
0.50 0.75 1.00 1.25 150 1.75 2.00
lout(A)
==\/in=5.0V
THEHRE
# BN BIE 25 88
1. Cin IRMS 1.02A Current WMABRRFEILREURER
2. Cout IRMS 225.249 mA Current B AR HREUKRER
3. IC Ipk 2.49 A Current IR NI ETFF R BT
4. lin Avg 1.343 A Current R A ER
5. Llpp 780.286 mA Current {8 345 B8 R BR SUR BT
6. M1Irms 1.651 A Current Q lavg
7. BOM %2 9 General Total Design BOM count
8. X/h 218.0 mm2 General BOM4A #H B F7 S ER
9. =X 1.583 MHz General FrRmE
10. IC Tolerance 16.0 mV General IC Feedback Tolerance
11. M Vds Act 48.702 mV General Voltage drop across the MosFET
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WEBENCH® Design

# B BE %50 L]

12. BxX CCM General BEER

13. Pout 6.3W General Bamdh=®

14. X BOM $1.52 General Total BOM Cost

15. Vout OP 3.0V Op_Point Operational Output Voltage
16. HZ=H 61.776 % Op_point Azt

17. HE 93.798 % Op_point RAME

18. ICT]j 56.233 degC Op_point BEESRE

19. ICThetaJA 47.0 degC/W Op_point BRI S EIRE AR
20. IOUT_OP 21A Op_point lout BER

21. VIN_OP 50V Op_point VinlR{ER

22. Vout p-p 8.223 mV Op_point (B )2 45 i HH SUR BB FE
23. CinPd 9.372 mW Power WMABRBINRER

24. Cout Pd 456.634 pW Power AR IR

25. ICPd 345.381 mW Power EBRR Th R FE BN

26. LPd 61.335 mW Power EBRER TR

27. Bk Pd 416.557 mW Power BINEFER

RITHA

# B BE BiEA

1. WHER 21A BAR@HER

2. lout1 2.1 Amps Output Current #1

3. Vin®&X 5.0V BaWABRE

4. Vin &b 5.0V BIEMABRE

5. WHBE: 3.0V BHBE

6. Vout1 3.0 Volt Output Voltage #1

7. base_pn TPS62090 ZEER¥ESHENTRES
8. IR DC AR

9. IHER 40.0 degC RERE

R BY

1. TPS62090 Product Folder : http://www.ti.com/product/tps62090 : 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.

Copyright © 2013, Texas Instruments Incorporated 5 ti.com/webench

WEBENCH® &it#k%& TPS62090RGTR : TPS62090RGTR 5.0V-5.0V to 3.0V @ 2.1A May 21, 2013 06:55:26 GMT-7



http://www.ti.com/product/tps62090
http://www.ti.com/corp/docs/legal/termsofuse.shtml
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