H VinMin = 10.0V Device = TPS62130RGTR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 3.3V B3 = 5/13/13 12:25:07 AM
lout = 1.0A BOME( A = $1.64
® ;s Total Pd = 0.46W
WEBENCH witikE A1 = 159.0mm2
BOM #(& =8
Design : 3456113/7 TPS62130RGTR
TPS62130RGTR 10.0V-14.0V to 3.3V @ 1.0A
L1
2.2 uH
47.0 mOhm
Y YN
VinMin = 10.0V SW Rpg Vout = 3.3V
VinMax = 14.0V . VOS - il lout = 1.0A
125.0 mW
TPS6213Q. A A
EN
u1 FSw
+ SY TR _|
EVin =
- DEF
1 1 Rib2
—=—Css FB - 562.0 kOhth
—1_cin 3.3 nF 125.0 mp— Cout
T 10.0pF 332.0 mOhm L 22.0 pF <>|0Ut_1
4.0 mohm 1.8 mohm \\/,
% Rfbl
180.0 kOhth
100.0 mw
==
=
BSMEHE SR
# B HETS EHHS Bt Qy Price K4
1. Cin MuRata GRM31CR61E106KA12L  Cap= 10.0 uF 1 $0.07 [
Series= X5R ESR=4.0 mOhm 1206 19mm?2
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 SDR0403-2R2ML L=2.2 uH 1 $0.17
DCR=47.0 mOhm
SDR0403 39mm2
5. Rfb1 Susumu Co Ltd RR1220P-184-D Res= 180.0 kOhm 1 $0.01 =
Series= 264 Power= 100.0 mW 0805 13mm2
Tolerance= 0.5%
6. Rfb2 Vishay-Dale CRCWO0805562KFKEA Res= 562.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
7. Rpg Vishay-Dale CRCWO0805100KFKEA Res= 100.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
8. U1 Texas Instruments TPS62130RGTR Switcher 1 $1.30 .
S-PVQFN-N16 36mm2
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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/SDR0403.pdf
http://www.susumu.co.jp/english/pdf/products-j01-04.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/tps62130

WEBENCH® Design
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==\/in=10.0V==Vin=12.0V ==Vin=14.0V
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0.475

0.450

0.425

\

~~

0.400
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lout(A)
==\/in=10.0V==Vin=12.0V==\/in=14.0V

0.8 0.9

L Pd

1.0

0.060

0.055

0.050 J/

0.045
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o035
=

S 0.030 7

5 e

— 0.025
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0.015
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0.000

03 05 0.6 0.7
lout(A)

==\/in=10.0V==Vin=12.0V==Vin=14.0V
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Duty Cycle

w
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o
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®
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==\/in=10.0V==Vin=12.0V ==Vin=14.0V

03 0.4 0.8 0.9 1.0
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WEBENCH® Design

Vout p-p Cin Pd
0.001750 0.0009
0.001725 y.
0.0008
0.001700 //
0.001675 0.0007 /// /
<20.001650 /
> Eo,ooos 4
S 0001625 = /:
© 0.001600 00005 ///,
S 0001575 £ 00004 //
o O /
> 0.001550 0.0003 P /
0.001525 ~
0.001500 0.0002
0.001475 0.0001
0.001450
0.0000
03 04 05 06 07 08 0.9 1.0 03 04 05 06 0.7 08 0.9 1.0
lout(A) lout(A)
==\/in=10.0V ==Vin=12.0V ==Vin=14.0V ==\/in=10.0V ==Vin=12.0V ==Vin=14.0V
Cout Pd M Vds Act
0.0375
0.000033 0.0350 g
0.000032 0.0325
0.0300 7 -~
0.000031
~0.0275 e /
0.000030 2 "
0.0250
g 8 -
E 0.000029 <C 0.0225 g
) Vs // ‘/
= 0.0200
S 0.000028 o / ~
8 > 00175 -~
0.000027 = /4/
0.0150 7
0.000026 00125 /,
0.000025 0.0100 //
0.000024 0.0075
0.0050
03 0.4 05 06 0.7 08 0.9 1.0 03 0.4 05 06 07 08 0.9 1.0
lout(A) lout(A)
==\/in=10.0V ==Vin=12.0V ==Vin=14.0V ==\/in=10.0V ==Vin=12.0V ==Vin=14.0V
M Irms Pout
0.60

050 >
s b
_ s
$0.40 l// §2 25 //
g 035 // =
= . 2 200
S 030 - a

ws| o ~
0.20 // 1:25 //

0.15 1.00
03 0.4 05 0.6 0.7 0.8 0.9 1.0 03 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A) lout(A)
==\/in=10.0V==Vin=12.0V==\in=14.0V ==\/in=10.0V==Vin=12.0V==\/in=14.0V
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WEBENCH® Design

lin Avg Total Pd
0.375
0.350 / 0.450 e
0325 // 0.425
0.300 / ~ 0.400 7 7
0275 // 4/ 0.375 // // /
L o250 e e go.sso ~
> e © =~
> 0225 /’ ~ B o325 / 7
< 0200 e o / £ 0300 -~ 7~ //
= 7 ° // / ~
0.175 / > > 0275 — -~ >
0150 |- /// - 0.250 //
0125 | ’/-/ 0225 —
~ ’ —
0.100 =~ 0.200 '/
0.075 0175
03 0.4 05 0.6 0.7 0.8 0.9 1.0 03 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A) lout(A)
==\/in=10.0V==Vin=12.0V ==Vin=14.0V ==\/in=10.0V==Vin=12.0V ==Vin=14.0V
Cout IRMS L Ipp
0.475
0.1350 0470
0.465
0.1325 0.460
0.455
20.1300 0450
0445
20.1275 < o410
& 51250 5 0435
45' : 0430
Q 0.1225 0.425
o 0.420
0.1200 0.415
0410
0.1175 0.405
01150 0.400
0.3 0.4 05 0.6 0.7 0.8 0.9 1.0 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
lout(A) lout(A)
==\/in=10.0V==Vin=12.0V==\Vin=14.0V ==\/in=10.0V==Vin=12.0V==Vin=14.0V
IC Pd IClq Pd
0.400 0.00049
0.00048
0375 0.00047
0.350 / 0.00046
// 0.00045
0.325 - 0.00044
// // / %0.00043
5 0300 > = @ 0.00042
g 0275 / /// T 0.00041
= (@) 0.00040
0.250 //’ // ~ 0.00039
0.00038
0.225 //'/ 0.00037
— 0.00036
0200 1 =~ 0.00035
0.175 0.00034
0.3 04 0.5 06 0.7 0.8 09 1.0 0.3 04 05 0.6 0.7 0.8 09 1.0
lout(A) lout(A)
==\/in=10.0V==Vin=12.0V==Vin=14.0V ==\/in=10.0V==Vin=12.0V==Vin=14.0V
THEHE
# BN BIE 25 88
1. Cin IRMS 430.085 mA Current WABRSIIHFRLURER
2. CoutIRMS 136.151 mA Current i BRI A REURER
3. ICIpk 1.236 A Current BRI ETTF X B
4. lin Avg 268.65 mA Current T A RR
5. Llpp 471.642 mA Current {5 B 1218 B RER LUK BT
6. M1Irms 494.972 mA Current Q lavg
7. BOM %2 8 General Total Design BOM count
8. X/h 159.0 mm2 General BOM 49 5P 5 ER
9. =X 2.526 MHz General FFR IR
10. IC Tolerance 59.4 mV General IC Feedback Tolerance
11. M Vds Act 26.2 mV General Voltage drop across the MosFET
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WEBENCH® Design

# B BE %50 L]

12. BxX CCM General BEER

13. Pout 3.3W General Bamdh=®

14. X BOM $1.64 General Total BOM Cost

15. Vout OP 3.3V Op_Point Operational Output Voltage
16. &HZ=LE 24.5 % Op_point HZEE

17. HE 87.74 % Op_point RAME

18. ICT]j 41.686 degC Op_point BEESRE

19. ICThetaJA 29.1 degC/W Op_point BRI S EIRE AR
20. IOUT_OP 1.0A Op_point lout BER

21. VIN_OP 14.0V Op_point VinlR{ER

22. Vout p-p 1.737 mV Op_point (B )2 45 i HH SUR BB FE
23. CinPd 739.894 pW Power WMABRBINRER

24. Cout Pd 33.367 pW Power AR IR

25. ICPd 401.582 mW Power EBRR Th R FE BN

26. LPd 58.75 mW Power EBRER TR

27. Bk Pd 461.111 mW Power BINEFER

RITHA

# B BE BiEA
1. WHER 1.0A BAR@HER

2. lout1 1.0 Amps Output Current #1
3. SoftStart 1.65 ms HRBBHETE (ms)
4. Vin&\X 14.0V BaWABRE

5. Vin &M 10.0V BIEMABRE

6. WiHBE: 33V BHBE

7. Voutl 3.3 Volt Output Voltage #1
8. base_pn TPS62130 ZEER¥ESHENTRES
9. IR DC AR S

10. IEIRER 30.0 degC RERE

R it Bl

1. Feature Highlights: DCS-Control(TM) Architecture with upto 3A output current, 3V to 17V Input Voltage Range, Adjustable output voltage
from 0.9V to 6VSelectable 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. TPS62130 Product Folder : http://www.ti.com/product/tps62130 : 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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