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WEBENCH ®    Design Report

Design : TPS62135RGXR
TPS62135RGXR 11.0V-13.0V to 4.20V @ 2.5A

VinMin = 11.0V
VinMax = 13.0V
Vout = 4.2V
Vout Sch = 4.2V
Iout = 2.5A

Device = TPS62135RGXR
Topology = Buck
Created = 2018-07-12 20:52:57.105
BOM Cost = $1.80
BOM Count = 8
Total Pd = 1.32W
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Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cin TDK C2012X5R1V106K085AC
Series= X5R

Cap= 10.0 uF
ESR= 2.818 mOhm
VDC= 35.0 V
IRMS= 3.8868 A

1 $0.19
0805 7 mm2

2. Cout TDK C1608X5R1A226M080AC
Series= X5R

Cap= 22.0 uF
ESR= 3.71 mOhm
VDC= 10.0 V
IRMS= 2.69936 A

1 $0.13
0603 5 mm2

3. Css MuRata GRM033R71A222KA01D
Series= X7R

Cap= 2.2 nF
ESR= 1.0 mOhm
VDC= 10.0 V
IRMS= 0.0 A

1 $0.01
0201 2 mm2

4. L1 Vishay-Dale IHLP1212BZER1R0M11 L= 1.0 µH
DCR= 24.0 mOhm

1 $0.56

IHLP-1212BZ 19 mm2

5. Rfbb Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

Res= 100.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

6. Rfbt Panasonic ERJ-6ENF4993V
Series= ERJ-6E

Res= 499.0 kOhm
Power= 125.0 mW
Tolerance= 1.0%

1 $0.01
0805 7 mm2

7. Rpg Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

Res= 100.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

8. U1 Texas Instruments TPS62135RGXR Switcher 1 $0.88

RGX0011A 12 mm2

https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC2012X5R1V106K085AC
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC1608X5R1A226M080AC
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM033R71A222KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.vishay.com/docs/34289/lp12bz11.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/tps62135
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Duty Cycle

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

12.5

15.0

17.5

20.0

22.5

25.0

27.5

30.0

32.5

35.0

37.5

40.0

D
u

ty
 C

yc
le

(%
)

Efficiency

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

87.50

87.75

88.00

88.25

88.50

88.75

89.00

89.25

89.50

89.75

90.00

90.25

90.50

90.75

E
ff

ic
ie

n
cy

(%
)

IC Tj

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

32.5

35.0

37.5

40.0

42.5

45.0

47.5

50.0

52.5

55.0

57.5

60.0

62.5

65.0

67.5

70.0

72.5

75.0

IC
 T

j(
d

eg
C

)

Cin Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.00000

0.00025

0.00050

0.00075

0.00100

0.00125

0.00150

0.00175

0.00200

0.00225

0.00250

0.00275

0.00300

0.00325

0.00350

0.00375

0.00400

0.00425

0.00450

C
in

 P
d

(W
)



WEBENCH®  Design

Copyright © 2018, Texas Instruments Incorporated 3 ti.com/webench

WEBENCH®  Design Report TPS62135RGXR : TPS62135RGXR 11.0V-13.0V to 4.20V @ 2.5A July 12, 2018 20:56:06 GMT-07:00

Cin IRMS

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

C
in

 I
R

M
S(

A
)

Iin Avg

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

Ii
n

 A
vg

(A
)

Pout

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

1

2

3

4

5

6

7

8

9

10

P
o

u
t(

W
)

IC Ipk

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.75

1.00

1.25

1.50

1.75

2.00

2.25

2.50

2.75

3.00

IC
 I

p
k

(A
)

Cout IRMS

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.275

0.280

0.285

0.290

0.295

0.300

0.305

0.310

0.315

0.320

0.325

C
o

u
t 

IR
M

S(
A

)

Cout Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.00028

0.00029

0.00030

0.00031

0.00032

0.00033

0.00034

0.00035

0.00036

0.00037

0.00038

0.00039

C
o

u
t 

P
d

(W
)



WEBENCH®  Design

Copyright © 2018, Texas Instruments Incorporated 4 ti.com/webench

WEBENCH®  Design Report TPS62135RGXR : TPS62135RGXR 11.0V-13.0V to 4.20V @ 2.5A July 12, 2018 20:56:06 GMT-07:00

Total Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

T
o

ta
l 

P
d

(W
)

IC Iq Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.0001950

0.0001975

0.0002000

0.0002025

0.0002050

0.0002075

0.0002100

0.0002125

0.0002150

0.0002175

0.0002200

0.0002225

0.0002250

0.0002275

0.0002300

0.0002325

0.0002350

IC
 I

q
 P

d
(W

)

IC Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

IC
 P

d
(W

)

L Pd

Vin= 11.0V Vin= 12.0V Vin= 13.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

Output Current (A)

0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.10

0.11

0.12

0.13

0.14

0.15

L 
P

d
(W

)

Efficiency (Log- Scale)

Vin= 11.0V Vin= 12.0V Vin= 13.0V

1E- 3 1E- 2 1E- 1 1E0

Output Current (A)

82.5

83.0

83.5

84.0

84.5

85.0

85.5

86.0

86.5

87.0

87.5

88.0

88.5

89.0

89.5

90.0

90.5

91.0

E
ff

ic
ie

n
cy

(%
)

Operating Values
# Name Value Category Description
1. Cin IRMS 1.196 A Current Input capacitor RMS ripple current
2. Cout IRMS 320.086 mA Current Output capacitor RMS ripple current
3. IC Ipk 3.054 A Current Peak switch current in IC
4. Iin Avg 909.08 mA Current Average input current
5. L Ipp 1.109 A Current Peak-to-peak inductor ripple current
6. BOM Count 8 General Total Design BOM count
7. FootPrint 58.0 mm2 General Total Foot Print Area of BOM components
8. Frequency 2.529 MHz General Switching frequency
9. Mode CCM General Conduction Mode

10. Pout 10.5 W General Total output power
11. Total BOM $1.8 General Total BOM Cost
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# Name Value Category Description
12. Duty Cycle 33.701 % Op Point Duty cycle
13. Efficiency 88.847 % Op Point Steady state efficiency
14. IC Tj 74.586 degC Op Point IC junction temperature
15. ICThetaJA 38.4 degC/W Op Point IC junction-to-ambient thermal resistance
16. IOUT_OP 2.5 A Op Point Iout operating point
17. VIN_OP 13.0 V Op Point Vin operating point
18. Vout Actual 4.193 V Op Point Vout Actual calculated based on selected voltage divider resistors
19. Vout OP 4.2 V Op Point Operational Output Voltage
20. Vout Sch 4.2 V Op Point Output voltage selected
21. Vout Tolerance 2.845 % Op Point Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable
22. Vout p-p 10.223 mV Op Point Peak-to-peak output ripple voltage
23. Cin Pd 4.033 mW Power Input capacitor power dissipation
24. Cout Pd 380.108 µW Power Output capacitor power dissipation
25. IC Iq Pd 234.0 µW Power IC Iq Pd
26. IC Pd 1.161 W Power IC power dissipation
27. L Pd 152.459 mW Power Inductor power dissipation
28. Total Pd 1.318 W Power Total Power Dissipation

Design Inputs
# Name Value Description
1. Iout 2.5 Maximum Output Current
2. VinMax 13.0 Maximum input voltage
3. VinMin 11.0 Minimum input voltage
4. Vout 4.2 Output Voltage
5. base_pn TPS62135 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature
1. Vout Sch 4.2 Output voltage selected

Design Assistance
1. TPS62135 Product Folder : http://www.ti.com/product/tps62135 : contains the data sheet and other resources.
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