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WEBENCH®  Power Architect

Project Report
Project : 1194016/445 : PA_Project_301
Created : 2016-07-24 07:18:29.406
Optimize project optFactor=3

Project Summary
1. Total System Efficiency 89.284 %
2. Total System BOM Count 91.0
3. Total System Footprint 1.759 kmm2
4. Total System BOM Cost $13.11
5. Total System Power Dissipation 6.726 W

--> Launch WEBENCH Power Architect.
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My Comments
No comments

Sequencer Flag Table
Supply Sequencer Flag Load Load Name
SUPPLY_1 0 LOAD_1 LOAD #1
SUPPLY_1 0 LOAD_3 LOAD #3
SUPPLY_2 0 DDRLOAD_1 DDRLOAD #1
SUPPLY_3 0 DDRLOAD_1_VTT DDRVTT_DDRLOAD_1
SUPPLY_4 0 LOAD_2 LOAD #2
SUPPLY_5 0 LOAD_4 LOAD #4
SUPPLY_6 1 LOAD_5 AM3894ACYG120_CVDD
SUPPLY_6 1 LOAD_6 AM3894ACYG120_CVDDC
SUPPLY_7 0 LOAD_7 AM3894ACYG120_DVDD
SUPPLY_8 NA
SEQUENCER NA

Power Supplies
# Name NSID Description Vout Iout Efficiency Foot-

print
Cost Design Page

1. SUPPLY_1 TPS563200 Switcher : 17V, 3A,6-pin, Low Iq
Synchronous buck converter with
Advanced Eco-mode

3.3 V 1.0 A 92% 149 $1.27 2174 6

2. SUPPLY_2 TPS563201 Switcher : 17V, 3A Synchronous
buck converter with Advanced Eco-
mode

1.5 V 1.0 A 84.7% 162 $1.16 2176 13

3. SUPPLY_3 LP2996A DDRLDO :
DDR1,DDR2,DDR3,DDR3L

0.75 V 0.5 A 99.8% 87 $1.35 2175 11

4. SUPPLY_4 TPS563200 Switcher : 17V, 3A,6-pin, Low Iq
Synchronous buck converter with
Advanced Eco-mode

5 V 2.0 A 94.3% 126 $1.31 2177 19

5. SUPPLY_5 LM3481 Switcher : Low-Side Controller,
SEPIC configuration

12 V 3.0 A 89.2% 819 $3.42 2178 24

6. SUPPLY_6 LM2743 Switcher : Operates with 3 to 6V
Vcc

1 V 5.192 A 87.5% 291 $2.37 2179 34

7. SUPPLY_7 TPS62175 Switcher : High Light-Load
Efficiency Buck Converter

1.8 V 0.235 A 79.9% 63 $1.08 2180 41

8. SUPPLY_8 TPS62122 Switcher : 2V-15V,75mA, Buck
Converter with DCS-Control

3.3 V 0.001 A 75.7% 43 $0.67 2182 48

9. SEQUENCER LM3880 Sequencer : Power Sequencer 3.3 V 0.001 A 0% 19 $0.48 2181 46

Power Loads
# Name VLoad ILoad Description
1. LOAD #1 3.3 V 0.5 A VoutRipple=10%
2. LOAD #3 3.3 V 0.5 A VoutRipple=10%
3. DDRLOAD #1 1.5 V 0.5 A VoutRipple=10%
4. DDRVTT_DDRLOAD_1 0.75 V 0.5 A VoutRipple=10%

http://webench.ti.com/webench5/power/webench5.cgi?app=powerarchitect&project_id=445
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# Name VLoad ILoad Description
5. LOAD #2 5 V 2 A VoutRipple=10%
6. LOAD #4 12 V 3 A VoutRipple=10%
7. AM3894ACYG120_CVDD 1 V 4.099 A VoutRipple=10%, Up Sequence Order=0 delay=2.0 mSec, Down Sequence

Order=0 delay=2.0 mSec
8. AM3894ACYG120_CVDDC 1 V 1.093 A VoutRipple=10%, Up Sequence Order=0 delay=2.0 mSec, Down Sequence

Order=0 delay=2.0 mSec
9. AM3894ACYG120_DVDD 1.8 V 0.235 A VoutRipple=10%

FPGAs, Processors
# Manufacturer Part Number Name Series Description
1. Texas Instruments AM3894ACYG120 FPGA_1 SITARA FPGA Texas Instruments SITARA

AM3894ACYG120
http://www.ti.com/product/am3894
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Project Diagram
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Electrical Procurement BOM

Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm2)

AVX 08053C104KAT2A 0805 4 $0.01 27
Panasonic 2R5TPE220MAFB CAPSMT_6_B2S 1 $0.50 17
Diodes Inc. B220-13-F SMB 1 $0.08 44
Infineon Technologies BSZ097N04LS G PG-

TSDSON-8
1 $0.26 19

Kemet C0603C104K3RACTU 0603 1 $0.01 5
Kemet C0603C105K8PACTU 0603 1 $0.01 5
TDK C3216JB1A476M 1206 2 $0.34 22
TDK C3216X5R1E476M160AC 1206 1 $0.35 11
Taiyo Yuden CBC2012T220M CBC2012 1 $0.08 8
Yageo America CC0805KRX7R9BB561 0805 1 $0.01 7
Samsung Electro-MechanicsCL21C102JBCNFNC 0805 1 $0.01 7
Samsung Electro-MechanicsCL21C250JBANNNC 0805 1 $0.01 7
Samsung Electro-MechanicsCL21C750JBANNNC 0805 1 $0.01 7
Vishay-Dale CRCW0402100KFKED 0402 6 $0.01 18
Vishay-Dale CRCW0402100RFKED 0402 1 $0.01 3
Vishay-Dale CRCW040210K0FKED 0402 5 $0.01 15
Vishay-Dale CRCW040215K0FKED 0402 1 $0.01 3
Vishay-Dale CRCW040218K7FKED 0402 1 $0.01 3
Vishay-Dale CRCW04021K05FKED 0402 1 $0.01 3
Vishay-Dale CRCW04021K62FKED 0402 1 $0.01 3
Vishay-Dale CRCW04021R00FKED 0402 1 $0.01 3
Vishay-Dale CRCW0402255KFKED 0402 1 $0.01 3
Vishay-Dale CRCW040233K2FKED 0402 1 $0.01 3
Vishay-Dale CRCW040234K0FKED 0402 1 $0.01 3
Vishay-Dale CRCW0402383KFKED 0402 1 $0.01 3
Vishay-Dale CRCW0402475KFKED 0402 1 $0.01 3
Vishay-Dale CRCW040249K9FKED 0402 1 $0.01 3
Vishay-Dale CRCW040256K2FKED 0402 1 $0.01 3
Vishay-Dale CRCW0402619RFKED 0402 1 $0.01 3
Vishay-Dale CRCW04027K87FKED 0402 1 $0.01 3
Vishay-Dale CRCW040284K5FKED 0402 1 $0.01 3
Vishay-Dale CRCW04029K76FKED 0402 1 $0.01 3
Texas Instruments CSD17308Q3 TRANS_NexFET_Q3 1 $0.34 18
Texas Instruments CSD17577Q3A TRANS_NexFET_Q3A 1 $0.28 18
MuRata GRM033C80J223KE01D 0201 1 $0.01 2
MuRata GRM033R71C122KA01D 0201 1 $0.01 2
MuRata GRM1555C1H511JA01D 0402 1 $0.01 3
MuRata GRM155C80J124KE01D 0402 1 $0.02 3
MuRata GRM155R60J103KA01D 0402 1 $0.01 3
MuRata GRM155R60J104KA01D 0402 1 $0.01 3
MuRata GRM155R61A474KE15D 0402 1 $0.01 3
MuRata GRM155R61C104KA88D 0402 1 $0.01 3
MuRata GRM188R60J475KE19D 0603 1 $0.01 5
MuRata GRM188R61C225KE15D 0603 1 $0.02 5
MuRata GRM21BC80G226ME39L 0805 2 $0.04 7
MuRata GRM21BC81E475KA12L 0805 1 $0.02 7
MuRata GRM21BR61E475MA12L 0805 1 $0.02 7
MuRata GRM31CD80G107ME39L 1206_190 1 $0.14 11
MuRata GRM31CR61C226ME15L 1206_190 3 $0.13 11
MuRata GRM31CR61E106KA12L 1206_190 2 $0.05 11
MuRata GRM32ER61E226KE15L 1210 3 $0.16 44
Taiyo Yuden JMK212BJ476MG-T 0805 1 $0.14 7
Texas Instruments LM2743MTCX/NOPB MTC14 1 $0.80 59
Texas Instruments LM3481MM/NOPB MUB10A 1 $0.80 24
Texas Instruments LM3880MF-1AE/NOPB R-PDSO-

G6
1 $0.45 10

Texas Instruments LP2996AMRE/NOPB DDA0008A 1 $0.69 57
Coilcraft LPS4018-103MRB LPS4018 1 $0.35 24
Vishay-Semiconductor MBRB745PBF DDPAK 1 $0.84 210
Susumu Co Ltd PRL1632-R008-F-T1 0612 1 $0.19 11
Yageo America RC0603FR-0782KL 0603 1 $0.01 5
Bourns SDR1307-180ML SDR1307 1 $0.35 227
Bourns SDR1307-5R6ML SDR1307 1 $0.35 227
TDK SPM6530T-1R0M120 SPM6530 1 $0.56 77
Bourns SRN8040-2R2Y SRN8040 1 $0.22 100
Bourns SRR6038-3R3Y SRR6038 1 $0.26 77
Taiyo Yuden TMK212BJ475KG-T 0805 1 $0.05 7
Texas Instruments TPS563200DDCR DDC0006A 2 $0.52 21
Texas Instruments TPS563201DDCR DDC0006A 1 $0.40 10
Texas Instruments TPS62122DRVR S-

PWSON-
N6

1 $0.50 9
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Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm2)

Texas Instruments TPS62175DQCR R-
PWSON-
N10

1 $0.60 12

TDK VLP8040T-2R2N VLP8040 1 $0.22 113
Total 91 $13.11 1720.0227
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WEBENCH ®    Design Report

Design : 1194016/2174 TPS563200DDCR
TPS563200DDCR 10.0V-14.0V to 3.30V @ 1.0A

Vout = 3.3V
Iout = 1.0A

Device = TPS563200DDCR
Topology = Buck
Created = 7/24/16 7:18:19 AM
BOM Cost = $1.27
BOM Count = 7
Total Pd = 0.29W

Cbst
100.0 nF
280.0 mOhm

Cin
22.0 µF
2.0 mOhm

Cout
47.0 µF
1.717 mOhm

L1
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13.0 mOhm
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10.0 kOhm
63.0 mW

Rfbt
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63.0 mW
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Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cbst AVX 08053C104KAT2A
Series= X7R

Cap= 100.0 nF
ESR= 280.0 mOhm
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

2. Cin MuRata GRM32ER61E226KE15L
Series= X5R

Cap= 22.0 uF
ESR= 2.0 mOhm
VDC= 25.0 V
IRMS= 3.67 A

1 $0.16

1210 15 mm2

3. Cout TDK C3216JB1A476M
Series= JB

Cap= 47.0 uF
ESR= 1.717 mOhm
VDC= 10.0 V
IRMS= 0.0 A

1 $0.34

1206 11 mm2

4. L1 Bourns SRN8040-2R2Y L= 2.2 µH
DCR= 13.0 mOhm

1 $0.22

SRN8040 100 mm2

5. Rfbb Vishay-Dale CRCW040210K0FKED
Series= CRCW..e3

Res= 10.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

6. Rfbt Vishay-Dale CRCW040233K2FKED
Series= CRCW..e3

Res= 33.2 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

http://datasheets.avx.com/X7RDielectric.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM32ER61E226KE15L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e3860%5Fc.pdf
http://www.bourns.com/data/global/pdfs/SRN8040.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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# Name Manufacturer Part Number Properties Qty Price Footprint

7. U1 Texas Instruments TPS563200DDCR Switcher 1 $0.52

DDC0006A 10 mm2
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Efficiency
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Cout IRMS
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Efficiency (Log- Scale)
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Operating Values
# Name Value Category Description
1. Cin IRMS 474.478 mA Current Input capacitor RMS ripple current
2. Cout IRMS 426.426 mA Current Output capacitor RMS ripple current
3. Iin Avg 256.3 mA Current Average input current
4. L Ipp 1.477 A Current Peak-to-peak inductor ripple current
5. BOM Count 7 General Total Design BOM count
6. FootPrint 149.0 mm2 General Total Foot Print Area of BOM components
7. Frequency 781.562 kHz General Switching frequency
8. Pout 3.3 W General Total output power
9. Total BOM $1.27 General Total BOM Cost

10. Vout Actual 3.283 V Op_Point Vout Actual calculated based on selected voltage divider resistors
11. Vout OP 3.3 V Op_Point Operational Output Voltage
12. Duty Cycle 23.87 % Op_point Duty cycle
13. Efficiency 91.967 % Op_point Steady state efficiency
14. IC Tj 47.101 degC Op_point IC junction temperature
15. ICThetaJA 62.9 degC/W Op_point IC junction-to-ambient thermal resistance
16. IOUT_OP 1.0 A Op_point Iout operating point
17. VIN_OP 14.0 V Op_point Vin operating point
18. Vout p-p 5.851 mV Op_point Peak-to-peak output ripple voltage
19. Cin Pd 450.259 µW Power Input capacitor power dissipation
20. Cout Pd 312.218 µW Power Output capacitor power dissipation
21. IC Iq Pd 2.417 mW Power IC Iq Pd
22. IC Pd 271.873 mW Power IC power dissipation
23. L Pd 15.364 mW Power Inductor power dissipation
24. Total Pd 288.24 mW Power Total Power Dissipation
25. Vout Tolerance 2.889 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs
# Name Value Description
1. Iout 1.0 Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 3.3 Output Voltage
5. base_pn TPS563200 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS563200 Product Folder : http://www.ti.com/product/TPS563200 : contains the data sheet and other resources.

http://www.ti.com/product/TPS563200
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WEBENCH ®    Design Report

Design : 1194016/2175 LP2996AMRE/NOPB
Design 2175 - LP2996AMRE/NOPB

DDRType = DDR3
PVin = 1.5V
AVin = 2.2V
Itt = 0.5A
Ta = 30.0degC

Device = LP2996AMRE/NOPB
Topology = DDRLDO
Created = 7/24/16 7:18:19 AM
BOM Cost = $1.35
BOM Count = 5
Total Pd = 0.38W

Cavin
100.0 nF

Cin
47.0 µF

Cout
220.0 µF
15.0 mOhm

Cref
10.0 nF

AVin =  2.2V
PVin =  1.5V LP2996ADDA

GND

SD_N

VSENSE

VREF

VDDQ

AVIN

PVIN VTT

EP

U1Vavin

It t  =  0.5A
DDRType =  DDR3

Vvddq

PVin
It t

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cavin MuRata GRM155R60J104KA01D
Series= X5R

Cap= 100.0 nF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.01
0402 3 mm2

2. Cin Taiyo Yuden JMK212BJ476MG-T
Series= X5R

Cap= 47.0 uF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.14
0805 7 mm2

3. Cout Panasonic 2R5TPE220MAFB
Series= ?

Cap= 220.0 uF
ESR= 15.0 mOhm
VDC= 2.5 V
IRMS= 2.0 A

1 $0.50

CAPSMT_6_B2S 17 mm2

4. Cref MuRata GRM155R60J103KA01D
Series= X5R

Cap= 10.0 nF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.01
0402 3 mm2

5. U1 Texas Instruments LP2996AMRE/NOPB Switcher 1 $0.69

DDA0008A 57 mm2

http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R60J104KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R60J103KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.ti.com/product/lp2996a
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Quiescent Current Iq Vs. Avin
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Operating Values
# Name Value Category Description
1. BOM Count 5 General Total Design BOM count
2. FootPrint 87.0 mm2 General Total Foot Print Area of BOM components
3. Total BOM $1.35 General Total BOM Cost
4. AVin_OP 2.2 V Op_Point Pvin operating point
5. Itt_OP 500.0 mA Op_Point Itt Operating Point
6. PVin_OP 1.5 V Op_Point Pvin operating point
7. Ta_OP 30.0 degC Op_Point Operating Ambient Temperature
8. Vddq_OP 1.5 V Op_Point Vddq operating point
9. Vtt_OP 750.0 mV Op_Point Vtt operating point

10. Efficiency 99.842 % Op_point Steady state efficiency
11. IC Tj 46.151 degC Op_point IC junction temperature
12. ICThetaJA 43.0 degC/W Op_point IC junction-to-ambient thermal resistance
13. Total Pd 375.594 mW Power Total Power Dissipation

Design Inputs
# Name Value Description
1. AVin 2.2 A AVin
2. DDRType DDR3 DDRType
3. Itt 500.0 mA Itt
4. PVin 1.5 A PVin
5. application DDRPower application
6. base_pn LP2996A Base Product Number
7. Ta 30.0 A Ambient temperature

Design Assistance
1. LP2996A Product Folder : http://www.ti.com/product/lp2996a : contains the data sheet and other resources.

http://www.ti.com/product/lp2996a
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WEBENCH ®    Design Report

Design : 1194016/2176 TPS563201DDCR
TPS563201DDCR 10.0V-14.0V to 1.50V @ 1.0A

Vout = 1.5V
Iout = 1.0A

Device = TPS563201DDCR
Topology = Buck
Created = 7/24/16 7:18:19 AM
BOM Cost = $1.16
BOM Count = 7
Total Pd = 0.27W

Cbst
100.0 nF
280.0 mOhm

Cin
22.0 µF
2.0 mOhm

Cout
47.0 µF
2.082 mOhm

L1
2.2 µH
15.0 mOhm

Rfbb
10.0 kOhm
63.0 mW

TPS563201DDC

GND

SWVIN

VFB

EN VBSTU1
Rfbt
9.76 kOhm
63.0 mWVin

Iout_1

_Vout_1

_GND_1

Iout_2

_Vout_2

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cbst AVX 08053C104KAT2A
Series= X7R

Cap= 100.0 nF
ESR= 280.0 mOhm
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

2. Cin MuRata GRM32ER61E226KE15L
Series= X5R

Cap= 22.0 uF
ESR= 2.0 mOhm
VDC= 25.0 V
IRMS= 3.67 A

1 $0.16

1210 15 mm2

3. Cout TDK C3216X5R1E476M160AC
Series= X5R

Cap= 47.0 uF
ESR= 2.082 mOhm
VDC= 25.0 V
IRMS= 5.0279 A

1 $0.35

1206 11 mm2

4. L1 TDK VLP8040T-2R2N L= 2.2 µH
DCR= 15.0 mOhm

1 $0.22

VLP8040 113 mm2

5. Rfbb Vishay-Dale CRCW040210K0FKED
Series= CRCW..e3

Res= 10.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

6. Rfbt Vishay-Dale CRCW04029K76FKED
Series= CRCW..e3

Res= 9.76 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

http://datasheets.avx.com/X7RDielectric.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM32ER61E226KE15L%26x%3D9%26y%3D9%26search%3Dstartwith
https://product.tdk.com/en/search/capacitor/ceramic/mlcc/info?part%5Fno%3DC3216X5R1E476M160AC
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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# Name Manufacturer Part Number Properties Qty Price Footprint

7. U1 Texas Instruments TPS563201DDCR Switcher 1 $0.40

DDC0006A 10 mm2
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http://www.ti.com/product/TPS563201
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L Pd
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L Ipp
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Operating Values
# Name Value Category Description
1. Cin IRMS 332.963 mA Current Input capacitor RMS ripple current
2. Cout IRMS 316.315 mA Current Output capacitor RMS ripple current
3. IC Ipk 1.548 A Current Peak switch current in IC
4. Iin Avg 126.45 mA Current Average input current
5. L Ipp 1.096 A Current Peak-to-peak inductor ripple current
6. M1 Irms 351.369 mA Current Q Iavg
7. BOM Count 7 General Total Design BOM count
8. FootPrint 162.0 mm2 General Total Foot Print Area of BOM components
9. Frequency 576.353 kHz General Switching frequency

10. IC Tolerance 19.0 mV General IC Feedback Tolerance
11. M Vds Act 0.0 V General Voltage drop across the MosFET
12. Pout 1.5 W General Total output power
13. Total BOM $1.16 General Total BOM Cost
14. Vout Actual 1.502 V Op_Point Vout Actual calculated based on selected voltage divider resistors
15. Vout OP 1.5 V Op_Point Operational Output Voltage
16. Duty Cycle 11.223 % Op_point Duty cycle
17. Efficiency 84.729 % Op_point Steady state efficiency
18. IC Tj 45.932 degC Op_point IC junction temperature
19. ICThetaJA 62.9 degC/W Op_point IC junction-to-ambient thermal resistance
20. IOUT_OP 1.0 A Op_point Iout operating point
21. VIN_OP 14.0 V Op_point Vin operating point
22. Vout p-p 5.746 mV Op_point Peak-to-peak output ripple voltage
23. Cin Pd 221.729 µW Power Input capacitor power dissipation
24. Cout Pd 208.315 µW Power Output capacitor power dissipation
25. IC Pd 253.299 mW Power IC power dissipation
26. L Pd 16.501 mW Power Inductor power dissipation
27. Total Pd 270.343 mW Power Total Power Dissipation
28. Vout Tolerance 3.523 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable
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Design Inputs
# Name Value Description
1. Iout 1.0 Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 1.5 Output Voltage
5. base_pn TPS563201 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS563201 Product Folder : http://www.ti.com/product/TPS563201 : contains the data sheet and other resources.

http://www.ti.com/product/TPS563201
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WEBENCH ®    Design Report

Design : 1194016/2177 TPS563200DDCR
TPS563200DDCR 10.0V-14.0V to 5.00V @ 2.0A

Vout = 5.0V
Iout = 2.0A

Device = TPS563200DDCR
Topology = Buck
Created = 7/24/16 7:18:20 AM
BOM Cost = $1.31
BOM Count = 7
Total Pd = 0.6W

Cbst
100.0 nF
280.0 mOhm

Cin
22.0 µF
2.0 mOhm

Cout
47.0 µF
1.717 mOhm

L1
3.3 µH
20.0 mOhm

Rfbb
10.0 kOhm
63.0 mW

Rfbt
56.2 kOhm
63.0 mW

TPS563200DDC

GND

SWVIN

VFB

EN VBSTU1

Vout =  5.0V
Iout =  2.0A

Vin
Iout_1

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cbst AVX 08053C104KAT2A
Series= X7R

Cap= 100.0 nF
ESR= 280.0 mOhm
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

2. Cin MuRata GRM32ER61E226KE15L
Series= X5R

Cap= 22.0 uF
ESR= 2.0 mOhm
VDC= 25.0 V
IRMS= 3.67 A

1 $0.16

1210 15 mm2

3. Cout TDK C3216JB1A476M
Series= JB

Cap= 47.0 uF
ESR= 1.717 mOhm
VDC= 10.0 V
IRMS= 0.0 A

1 $0.34

1206 11 mm2

4. L1 Bourns SRR6038-3R3Y L= 3.3 µH
DCR= 20.0 mOhm

1 $0.26

SRR6038 77 mm2

5. Rfbb Vishay-Dale CRCW040210K0FKED
Series= CRCW..e3

Res= 10.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

6. Rfbt Vishay-Dale CRCW040256K2FKED
Series= CRCW..e3

Res= 56.2 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

7. U1 Texas Instruments TPS563200DDCR Switcher 1 $0.52

DDC0006A 10 mm2

http://datasheets.avx.com/X7RDielectric.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM32ER61E226KE15L%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.tdk.co.jp/tefe02/e3860%5Fc.pdf
http://www.bourns.com/data/global/pdfs/SRR6038.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/TPS563200


WEBENCH®  Power Architect Project

Copyright © 2016, Texas Instruments Incorporated 20 ti.com/webench

WEBENCH Project Report 445 : PA_Project_301 July 24, 2016 07:19:50 GMT-07:00

L Ipp

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

0.925

0.950

0.975

1.000

1.025

1.050

1.075

1.100

1.125

1.150

1.175

1.200

1.225

L 
Ip

p
(A

)
Vout p- p

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

- 0.0175

- 0.0150

- 0.0125

- 0.0100

- 0.0075

- 0.0050

- 0.0025

0.0000

0.0025

0.0050

0.0075

0.0100

0.0125

0.0150

V
o

u
t 

p
-

p
(V

)

Duty Cycle

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

0

5

10

15

20

25

30

35

40

45

50

D
u

ty
 C

yc
le

(%
)

Vout Actual

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

5.031199995

5.031199996

5.031199997

5.031199998

5.031199999

5.031200000

5.031200001

5.031200002

5.031200003

5.031200004

5.031200005

V
o

u
t 

A
ct

u
al

(V
)

Efficiency

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

60.0

62.5

65.0

67.5

70.0

72.5

75.0

77.5

80.0

82.5

85.0

87.5

90.0

92.5

95.0

E
ff

ic
ie

n
cy

(%
)

IC Tj

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00

Output Current (A)

27.5

30.0

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

IC
 T

j(
d

eg
C

)



WEBENCH®  Power Architect Project

Copyright © 2016, Texas Instruments Incorporated 21 ti.com/webench

WEBENCH Project Report 445 : PA_Project_301 July 24, 2016 07:19:50 GMT-07:00

Cin Pd
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Total Pd
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Operating Values
# Name Value Category Description
1. Cin IRMS 986.458 mA Current Input capacitor RMS ripple current
2. Cout IRMS 354.75 mA Current Output capacitor RMS ripple current
3. Iin Avg 757.37 mA Current Average input current
4. L Ipp 1.229 A Current Peak-to-peak inductor ripple current
5. BOM Count 7 General Total Design BOM count
6. FootPrint 126.0 mm2 General Total Foot Print Area of BOM components
7. Frequency 798.19 kHz General Switching frequency
8. Pout 10.0 W General Total output power
9. Total BOM $1.31 General Total BOM Cost

10. Vout Actual 5.031 V Op_Point Vout Actual calculated based on selected voltage divider resistors
11. Vout OP 5.0 V Op_Point Operational Output Voltage



WEBENCH®  Power Architect Project

Copyright © 2016, Texas Instruments Incorporated 23 ti.com/webench

WEBENCH Project Report 445 : PA_Project_301 July 24, 2016 07:19:50 GMT-07:00

# Name Value Category Description
12. Duty Cycle 36.505 % Op_point Duty cycle
13. Efficiency 94.311 % Op_point Steady state efficiency
14. IC Tj 62.592 degC Op_point IC junction temperature
15. ICThetaJA 62.9 degC/W Op_point IC junction-to-ambient thermal resistance
16. IOUT_OP 2.0 A Op_point Iout operating point
17. VIN_OP 14.0 V Op_point Vin operating point
18. Vout p-p 5.0 mV Op_point Peak-to-peak output ripple voltage
19. Cin Pd 1.946 mW Power Input capacitor power dissipation
20. Cout Pd 216.08 µW Power Output capacitor power dissipation
21. IC Iq Pd 2.417 mW Power IC Iq Pd
22. IC Pd 518.151 mW Power IC power dissipation
23. L Pd 82.517 mW Power Inductor power dissipation
24. Total Pd 603.215 mW Power Total Power Dissipation
25. Vout Tolerance 3.053 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs
# Name Value Description
1. Iout 2.0 Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 5.0 Output Voltage
5. base_pn TPS563200 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS563200 Product Folder : http://www.ti.com/product/TPS563200 : contains the data sheet and other resources.

http://www.ti.com/product/TPS563200
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WEBENCH ®    Design Report

Design : 1194016/2178 LM3481MM/NOPB
LM3481MM/NOPB 10.0V-14.0V to 12.00V @ 3.0A

Vout = 12.0V
Iout = 3.0A

Device = LM3481MM/NOPB
Topology = SEPIC
Created = 7/24/16 7:18:21 AM
BOM Cost = $3.42
BOM Count = 24
Total Pd = 4.34W

Cbp
100.0 nF

Ccc
470.0 nF

Cin
10.0 µF
4.512 mOhm
Qty=  2

Cramp
560.0 pF

Csep
4.7 µF
2.0 mOhm

D1
VF@Io=  700.0 mV
VRRM=  45.0 V

M1
VdsMax=  40.0 V
IdsMax=  40.0 Amps

Cout
22.0 µF
3.637 mOhm
Qty=  3

Rfadj
34.0 kOhm
63.0 mW

Rfb1
10.0 kOhm
63.0 mW

Rfb2
84.5 kOhm
63.0 mW

Rramp
100.0 Ohm
63.0 mW

Rsense
8.0 mOhm
1.0 W

Ruvlo1
18.7 kOhm
63.0 mW

Ruvlo2
100.0 kOhm
63.0 mW

LM3481

Isense

Comp

FB

AGNDPGND

DR

FA/ SD

Vin

Vcc

UVLO U1

Vout =  12.0V
Iout =  3.0A

Ccomp
120.0 nF

Rcomp
1.62 kOhm
63.0 mW

Ccomp2
510.0 pF

Lin
5.6 µH
15.0 mOhm

Lout
18.0 µH
36.0 mOhm

Vin

Rload

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cbp Kemet C0603C104K3RACTU
Series= X7R

Cap= 100.0 nF
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0603 5 mm2

2. Ccc MuRata GRM155R61A474KE15D
Series= X5R

Cap= 470.0 nF
VDC= 10.0 V
IRMS= 0.0 A

1 $0.01
0402 3 mm2

3. Ccomp MuRata GRM155C80J124KE01D
Series= X6S

Cap= 120.0 nF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.02
0402 3 mm2

4. Ccomp2 MuRata GRM1555C1H511JA01D
Series= C0G/NP0

Cap= 510.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0402 3 mm2

5. Cin MuRata GRM31CR61E106KA12L
Series= X5R

Cap= 10.0 uF
ESR= 4.512 mOhm
VDC= 25.0 V
IRMS= 2.447 A

2 $0.05

1206_190 11 mm2

6. Cout MuRata GRM31CR61C226ME15L
Series= X5R

Cap= 22.0 uF
ESR= 3.637 mOhm
VDC= 16.0 V
IRMS= 3.4771 A

3 $0.13

1206_190 11 mm2

7. Cramp Yageo America CC0805KRX7R9BB561
Series= X7R

Cap= 560.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

8. Csep MuRata GRM21BR61E475MA12L
Series= X5R

Cap= 4.7 uF
ESR= 2.0 mOhm
VDC= 25.0 V
IRMS= 7.29 A

1 $0.02
0805 7 mm2

9. D1 Vishay-Semiconductor MBRB745PBF VF@Io= 700.0 mV
VRRM= 45.0 V

1 $0.84

DDPAK 210 mm2

http://capacitoredge.kemet.com/capedge2/capreview.jsp?mode%3Dparse%26sleuthInput%3DC0603C104K3RACTU
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61A474KE15D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80J124KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM1555C1H511JA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM31CR61E106KA12L
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM31CR61C226ME15L
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://www.vishay.com/docs/88680/88680.pdf
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# Name Manufacturer Part Number Properties Qty Price Footprint

10. Lin Bourns SDR1307-5R6ML L= 5.6 µH
DCR= 15.0 mOhm

1 $0.35

SDR1307 227 mm2

11. Lout Bourns SDR1307-180ML L= 18.0 µH
DCR= 36.0 mOhm

1 $0.35

SDR1307 227 mm2

12. M1 Infineon Technologies BSZ097N04LS G VdsMax= 40.0 V
IdsMax= 40.0 Amps

1 $0.26

PG-TSDSON-8 19 mm2

13. Rcomp Vishay-Dale CRCW04021K62FKED
Series= CRCW..e3

Res= 1.62 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

14. Rfadj Vishay-Dale CRCW040234K0FKED
Series= CRCW..e3

Res= 34.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

15. Rfb1 Vishay-Dale CRCW040210K0FKED
Series= CRCW..e3

Res= 10.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

16. Rfb2 Vishay-Dale CRCW040284K5FKED
Series= CRCW..e3

Res= 84.5 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

17. Rramp Vishay-Dale CRCW0402100RFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

18. Rsense Susumu Co Ltd PRL1632-R008-F-T1
Series= PRL1632

Res= 8.0 mOhm
Power= 1.0 W
Tolerance= 1.0%

1 $0.19

0612 11 mm2

19. Ruvlo1 Vishay-Dale CRCW040218K7FKED
Series= CRCW..e3

Res= 18.7 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

20. Ruvlo2 Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

21. U1 Texas Instruments LM3481MM/NOPB Switcher 1 $0.80

MUB10A 24 mm2

http://www.bourns.com/pdfs/SDR1307.pdf
http://www.bourns.com/pdfs/SDR1307.pdf
http://www.infineon.com/dgdl/BSZ097N04LSG%5Frev2.0.pdf?folderId%3Ddb3a3043163797a6011643468e7505a4%26fileId%3Ddb3a3043163797a6011643be1d53068c
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.susumu%2Dusa.com/pdf/PRL%5FRL%5FData%5Fsheet.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/LM3481
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Lin Irms
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M1 TjOP
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D1 PdCond

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

0.25

0.50

0.75

1.00

1.25

1.50

1.75

2.00

D
1

 P
d

C
o

n
d

(W
)

Efficiency

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

85.5

86.0

86.5

87.0

87.5

88.0

88.5

89.0

89.5

90.0

90.5

E
ff

ic
ie

n
cy

(%
)

V SEPIC damping factor

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

0.05

0.06

0.07

0.08

0.09

0.10

0.11

0.12

0.13

0.14

0.15

V
 S

E
P

IC
 d

am
p

in
g

 f
ac

to
r

Vin p- p

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

0.0105

0.0110

0.0115

0.0120

0.0125

0.0130

0.0135

0.0140

0.0145

0.0150

V
in

 p
-

p
(V

)

D1 PdSw

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

0.0575

0.0600

0.0625

0.0650

0.0675

0.0700

0.0725

0.0750

0.0775

0.0800

D
1

 P
d

Sw
(W

)

M1 PdSw

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

Output Current (A)

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

M
1

 P
d

Sw
(W

)



WEBENCH®  Power Architect Project

Copyright © 2016, Texas Instruments Incorporated 30 ti.com/webench

WEBENCH Project Report 445 : PA_Project_301 July 24, 2016 07:19:50 GMT-07:00

Total Pd
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Lin Pd
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Csep Pd
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Operating Values
# Name Value Category Description
1. Cin IRMS 256.511 mA Current Input capacitor RMS ripple current
2. Cout IRMS 3.299 A Current Output capacitor RMS ripple current
3. Csep IRMS 3.298 A Current SEPIC capacitor RMS ripple current
4. D1 Irms 4.373 A Current D1 Irms
5. IC Ipk 9.73 mA Current Peak switch current in IC
6. Iin Avg 4.034 A Current Average input current
7. Lin Ipk 4.569 A Current Lin peak current
8. Lin Ipp 1.767 A Current Peak-to-peak input inductor ripple current
9. Lin Irms 3.743 A Current Lin ripple current

10. Lout Ipk 3.151 A Current Lout peak current
11. Lout Ipp 552.988 mA Current Peak-to-peak output inductor ripple current
12. Lout Irms 2.895 A Current Lout ripple current
13. M1 Irms 4.987 A Current M1 MOSFET Irms
14. BOM Count 24 General Total Design BOM count
15. FootPrint 819.0 mm2 General Total Foot Print Area of BOM components
16. Frequency 550.0 kHz General Switching frequency
17. IC Tolerance 19.0 mV General IC Feedback Tolerance
18. Total BOM $3.42 General Total BOM Cost
19. D1 Tj 94.723 degC Op_Point D1 junction temperature
20. SEPIC Resonance

Freq
16.512 kHz Op_Point SEPIC Resonance Frequency

21. V SEPIC damping
factor

117.173 m Op_Point V SEPIC damping factor

22. Vin p-p 12.11 mV Op_Point Peak-to-peak input voltage
23. Vsep p-p 710.626 mV Op_Point Peak-to-peak sepic voltage
24. Cross Freq 11.623 kHz Op_point Bode plot crossover frequency
25. Duty Cycle 56.5 % Op_point Duty cycle
26. Efficiency 89.237 % Op_point Steady state efficiency
27. Gain Marg 10.436 db Op_point Bode Plot Gain Margin
28. IC Tj 57.244 degC Op_point IC junction temperature
29. IOUT_OP 3.0 A Op_point Iout operating point
30. M1 TjOP 99.173 degC Op_point M1 MOSFET junction temperature
31. Phase Marg 59.699 deg Op_point Bode Plot Phase Margin
32. Phase Shift 62.481 deg Op_point Bode Plot Phase Shift
33. VIN_OP 10.0 V Op_point Vin operating point
34. Vout p-p 65.605 mV Op_point Peak-to-peak output ripple voltage
35. Cin Pd 148.44 µW Power Input capacitor power dissipation
36. Cout Pd 13.197 mW Power Output capacitor power dissipation
37. Csep Pd 21.755 mW Power SEPIC capacitor power dissipation
38. D1 Pd 2.157 W Power Diode power dissipation
39. D1 PdCond 2.1 W Power Diode conduction losses
40. D1 PdSw 57.433 mW Power Diode switching losses
41. IC Pd 136.22 mW Power IC power dissipation
42. Lin Pd 255.685 mW Power Lin power dissipation
43. Lout Pd 305.66 mW Power Lout power dissipation
44. M1 Pd 1.153 W Power M1 MOSFET total power dissipation
45. M1 PdCond 546.987 mW Power M1 MOSFET conduction losses
46. M1 PdSw 605.882 mW Power M1 MOSFET switching losses
47. Rsense Pd 198.972 mW Power LED Current Rsns Power Dissipation
48. Total Pd 4.342 W Power Total Power Dissipation
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Design Inputs
# Name Value Description
1. Iout 3.0 Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 12.0 Output Voltage
5. base_pn LM3481 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. LM3481 Product Folder : http://www.ti.com/product/LM3481 : contains the data sheet and other resources.

http://www.ti.com/product/LM3481
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WEBENCH ®    Design Report

Design : 1194016/2179 LM2743MTCX/NOPB
LM2743MTCX/NOPB 10.0V-14.0V to 1.00V @ 5.192A

Vout = 1.0V
Iout = 5.19A

Device = LM2743MTCX/NOPB
Topology = Buck
Created = 7/24/16 7:18:23 AM
BOM Cost = $2.37
BOM Count = 22
Total Pd = 0.74W

Cboot
100.0 nF

Cc1
75.0 pF

Cc2
1.2 nF

Cc3
1.0 nF

Ccc
1.0 µF

Cin
4.7 µF
5.166 mOhm

Cinx
100.0 nF
280.0 mOhm

Cout
100.0 µF
4.84 mOhm

Css
22.0 nF

Dboot
VF@Io=  500.0 mV
VRRM=  20.0 V

L1
1.0 µH
7.8 mOhm

M1
VdsMax=  30.0 V
IdsMax=  50.0 Amps

M2
VdsMax=  30.0 V
IdsMax=  35.0 Amps

Rc1
7.87 kOhm
63.0 mW

Rc2
619.0 Ohm
63.0 mW

Rcc
1.0 Ohm
63.0 mW

Rcs
1.05 kOhm
63.0 mW

Rfadj
49.9 kOhm
63.0 mW

Rfbb
15.0 kOhm
63.0 mW

Rfbt
10.0 kOhm
63.0 mW

Rpullup
100.0 kOhm
63.0 mW

LM2743PW

BOOT

LG

PGND
SGND

VCC

PWGD

ISEN

EAO

SS_TRACK

FB

FREQ

SD_N

PGND

HG

U1

Vcc

Vin

Iout_1

_Vout_1

_GND_1

Iout_2

_Vout_2

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cboot MuRata GRM155R61C104KA88D
Series= X5R

Cap= 100.0 nF
VDC= 16.0 V
IRMS= 0.0 A

1 $0.01
0402 3 mm2

2. Cc1 Samsung Electro-
Mechanics

CL21C750JBANNNC
Series= C0G/NP0

Cap= 75.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

3. Cc2 MuRata GRM033R71C122KA01D
Series= X7R

Cap= 1.2 nF
VDC= 16.0 V
IRMS= 0.0 A

1 $0.01
0201 2 mm2

4. Cc3 Samsung Electro-
Mechanics

CL21C102JBCNFNC
Series= C0G/NP0

Cap= 1.0 nF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

5. Ccc Kemet C0603C105K8PACTU
Series= X5R

Cap= 1.0 uF
VDC= 10.0 V
IRMS= 0.0 A

1 $0.01
0603 5 mm2

6. Cin MuRata GRM21BC81E475KA12L
Series= X6S

Cap= 4.7 uF
ESR= 5.166 mOhm
VDC= 25.0 V
IRMS= 2.03531 A

1 $0.02
0805 7 mm2

7. Cinx AVX 08053C104KAT2A
Series= X7R

Cap= 100.0 nF
ESR= 280.0 mOhm
VDC= 25.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155R61C104KA88D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL21C750JBANNNC.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM033R71C122KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL21C102JBCNFNC.pdf
http://www.kemet.com/kemet/web/homepage/kechome.nsf/vapubfiles/F3102%5FY5V.pdf/%24file/F3102%5FY5V.pdf
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM21BC81E475KA12L
http://datasheets.avx.com/X7RDielectric.pdf
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# Name Manufacturer Part Number Properties Qty Price Footprint

8. Cout MuRata GRM31CD80G107ME39L
Series= X6T

Cap= 100.0 uF
ESR= 4.84 mOhm
VDC= 4.0 V
IRMS= 4.3381 A

1 $0.14

1206_190 11 mm2

9. Css MuRata GRM033C80J223KE01D
Series= X6S

Cap= 22.0 nF
VDC= 6.3 V
IRMS= 0.0 A

1 $0.01
0201 2 mm2

10. Dboot Diodes Inc. B220-13-F VF@Io= 500.0 mV
VRRM= 20.0 V

1 $0.08

SMB 44 mm2

11. L1 TDK SPM6530T-1R0M120 L= 1.0 µH
DCR= 7.8 mOhm

1 $0.56

SPM6530 77 mm2

12. M1 Texas Instruments CSD17308Q3 VdsMax= 30.0 V
IdsMax= 50.0 Amps

1 $0.34

TRANS_NexFET_Q3 18
mm2

13. M2 Texas Instruments CSD17577Q3A VdsMax= 30.0 V
IdsMax= 35.0 Amps

1 $0.28

TRANS_NexFET_Q3A 18
mm2

14. Rc1 Vishay-Dale CRCW04027K87FKED
Series= CRCW..e3

Res= 7.87 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

15. Rc2 Vishay-Dale CRCW0402619RFKED
Series= CRCW..e3

Res= 619.0 Ohm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

16. Rcc Vishay-Dale CRCW04021R00FKED
Series= CRCW..e3

Res= 1.0 Ohm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

17. Rcs Vishay-Dale CRCW04021K05FKED
Series= CRCW..e3

Res= 1.05 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

18. Rfadj Vishay-Dale CRCW040249K9FKED
Series= CRCW..e3

Res= 49.9 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

19. Rfbb Vishay-Dale CRCW040215K0FKED
Series= CRCW..e3

Res= 15.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

20. Rfbt Vishay-Dale CRCW040210K0FKED
Series= CRCW..e3

Res= 10.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

21. Rpullup Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

22. U1 Texas Instruments LM2743MTCX/NOPB Switcher 1 $0.80

MTC14 59 mm2

http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM31CD80G107ME39L
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM033C80J223KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.diodes.com/datasheets/ds13004.pdf
http://product.tdk.com/inductor/ind/en/documents/inductor%5Fcommercial%5Fpower%5Fspm%5Fen.pdf
http://www.ti.com/lit/ds/symlink/csd17308q3.pdf
http://www.ti.com/lit/ds/symlink/csd17577q3a.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.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/LM2743
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Vout Actual
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Pout
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L Ipp
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M2 PdCond
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Operating Values
# Name Value Category Description
1. Cin IRMS 1.364 A Current Input capacitor RMS ripple current
2. Cout IRMS 503.811 mA Current Output capacitor RMS ripple current
3. I lim 7.791 A Current Current limit threshold
4. Iin Avg 423.63 mA Current Average input current
5. L Ipp 1.745 A Current Peak-to-peak inductor ripple current
6. SW Ipk 6.065 A Current Peak switch current
7. BOM Count 22 General Total Design BOM count
8. FootPrint 291.0 mm2 General Total Foot Print Area of BOM components
9. Frequency 555.826 kHz General Switching frequency

10. IC Tolerance 12.0 mV General IC Feedback Tolerance
11. Pout 5.192 W General Total output power
12. Total BOM $2.37 General Total BOM Cost
13. Vout Actual 1000.0 mV Op_Point Vout Actual calculated based on selected voltage divider resistors
14. Cross Freq 137.676 kHz Op_point Bode plot crossover frequency
15. Duty Cycle 7.462 % Op_point Duty cycle
16. Efficiency 87.543 % Op_point Steady state efficiency
17. IC Tj 39.537 degC Op_point IC junction temperature
18. IOUT_OP 5.192 A Op_point Iout operating point
19. M1 Tj 36.05 degC Op_point M1 MOSFET junction temperature
20. M2 Tj 46.441 degC Op_point M2 MOSFET junction temperature
21. Phase Marg 49.657 deg Op_point Bode Plot Phase Margin
22. VIN_OP 14.0 V Op_point Vin operating point
23. Vout p-p 4.145 mV Op_point Peak-to-peak output ripple voltage
24. Cin Pd 9.616 mW Power Input capacitor power dissipation
25. Cout Pd 1.229 mW Power Output capacitor power dissipation
26. IC Pd 61.526 mW Power IC power dissipation
27. L Pd 262.829 mW Power Inductor power dissipation
28. M1 Pd 109.888 mW Power M1 MOSFET total power dissipation
29. M1 PdCond 19.48 mW Power M1 MOSFET conduction losses
30. M1 PdSw 90.408 mW Power M1 MOSFET switching losses
31. M2 Pd 293.695 mW Power M2 MOSFET total power dissipation
32. M2 PdCond 134.475 mW Power M2 MOSFET conduction losses
33. M2 PdSw 159.22 mW Power M2 MOSFET switching losses
34. Total Pd 738.802 mW Power Total Power Dissipation
35. Vout Tolerance 2.824 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs
# Name Value Description
1. Iout 5.192 Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 1.0 Output Voltage
5. base_pn LM2743 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. LM2743 Product Folder : http://www.ti.com/product/LM2743 : contains the data sheet and other resources.

http://www.ti.com/product/LM2743
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WEBENCH ®    Design Report

Design : 1194016/2180 TPS62175DQCR
TPS62175DQCR 10.0V-14.0V to 1.80V @ 0.235A

Vout = 1.8V
Iout = 0.24A

Device = TPS62175DQCR
Topology = Buck
Created = 7/24/16 7:18:23 AM
BOM Cost = $1.08
BOM Count = 8
Total Pd = 0.11W

Cin
2.2 µF
9.637 mOhm

Cout
22.0 µF
3.578 mOhm
Qty=  2

L1
10.0 µH
180.0 mOhm

Rfbb
383.0 kOhm
63.0 mW

Rfbt
475.0 kOhm
63.0 mW

Rpg
100.0 kOhm
63.0 mW

TPS62175

PGND

VIN

EN

NC FB

AGND PG

SLEEP

SW

VOS

U1

Vout =  1.8V
Iout =  0.24A

Vin

Iout_1

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cin MuRata GRM188R61C225KE15D
Series= X5R

Cap= 2.2 uF
ESR= 9.637 mOhm
VDC= 16.0 V
IRMS= 1.20373 A

1 $0.02
0603 5 mm2

2. Cout MuRata GRM21BC80G226ME39L
Series= X6S

Cap= 22.0 uF
ESR= 3.578 mOhm
VDC= 4.0 V
IRMS= 3.29633 A

2 $0.04
0805 7 mm2

3. L1 Coilcraft LPS4018-103MRB L= 10.0 µH
DCR= 180.0 mOhm

1 $0.35

LPS4018 24 mm2

4. Rfbb Vishay-Dale CRCW0402383KFKED
Series= CRCW..e3

Res= 383.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

5. Rfbt Vishay-Dale CRCW0402475KFKED
Series= CRCW..e3

Res= 475.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

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

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

1 $0.01
0402 3 mm2

7. U1 Texas Instruments TPS62175DQCR Switcher 1 $0.60

R-PWSON-N10 12 mm2

http://psearch.murata.com/capacitor/product/GRM188R61C225KE15%23.pdf
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM21BC80G226ME39L
http://www.coilcraft.com/pdfs/lps4018.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/TPS62175
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Vout Actual

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

1.792167124

1.792167125

1.792167126

1.792167127

1.792167128

1.792167129

1.792167130

1.792167131

1.792167132

1.792167133

V
o

u
t 

A
ct

u
al

(V
)

Vout p- p

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.0010

0.0011

0.0012

0.0013

0.0014

0.0015

0.0016

0.0017

0.0018

0.0019

0.0020

V
o

u
t 

p
-

p
(V

)

Cin Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.000000

0.000005

0.000010

0.000015

0.000020

0.000025

0.000030

0.000035

0.000040

0.000045

0.000050

0.000055

0.000060

0.000065

0.000070

0.000075

0.000080

0.000085

C
in

 P
d

(W
)

Cout Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.00000350

0.00000375

0.00000400

0.00000425

0.00000450

0.00000475

0.00000500

0.00000525

0.00000550

0.00000575

0.00000600

C
o

u
t 

P
d

(W
)

M Vds Act

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

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

M
 V

d
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A
ct
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)

M Irms

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

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

M
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A
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Pout

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.000

0.025

0.050

0.075

0.100

0.125

0.150

0.175

0.200

0.225

0.250

0.275

0.300

0.325

0.350

0.375

0.400

0.425

P
o

u
t(

W
)

Iin Avg

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

Ii
n

 A
vg

(A
)

Total Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

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

T
o

ta
l 

P
d

(W
)

Cout IRMS

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.044

0.045

0.046

0.047

0.048

0.049

0.050

0.051

0.052

0.053

0.054

0.055

0.056

0.057

0.058

C
o

u
t 

IR
M

S(
A

)

L Ipp

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.1550
0.1575
0.1600
0.1625
0.1650
0.1675
0.1700
0.1725
0.1750
0.1775
0.1800
0.1825
0.1850
0.1875
0.1900
0.1925
0.1950
0.1975
0.2000
0.2025

L 
Ip

p
(A

)

IC Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225

Output Current (A)

0.000
0.005
0.010
0.015
0.020
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0.040
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Efficiency (Log- Scale)

Vin= 10.0V Vin= 12.0V Vin= 14.0V

1E- 4 1E- 3 1E- 2 1E- 1
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Operating Values
# Name Value Category Description
1. Cin IRMS 81.28 mA Current Input capacitor RMS ripple current
2. Cout IRMS 58.172 mA Current Output capacitor RMS ripple current
3. IC Ipk 335.757 mA Current Peak switch current in IC
4. Iin Avg 37.833 mA Current Average input current
5. L Ipp 201.51 mA Current Peak-to-peak inductor ripple current
6. M1 Irms 87.593 mA Current Q Iavg
7. BOM Count 8 General Total Design BOM count
8. FootPrint 63.0 mm2 General Total Foot Print Area of BOM components
9. Frequency 841.107 kHz General Switching frequency

10. IC Tolerance 24.0 mV General IC Feedback Tolerance
11. M Vds Act 67.386 mV General Voltage drop across the MosFET
12. Pout 423.0 mW General Total output power
13. Total BOM $1.08 General Total BOM Cost
14. Vout Actual 1.792 V Op_Point Vout Actual calculated based on selected voltage divider resistors
15. Vout OP 1.8 V Op_Point Operational Output Voltage
16. Duty Cycle 13.893 % Op_point Duty cycle
17. Efficiency 79.862 % Op_point Steady state efficiency
18. IC Tj 35.754 degC Op_point IC junction temperature
19. ICThetaJA 61.6 degC/W Op_point IC junction-to-ambient thermal resistance
20. IOUT_OP 235.0 mA Op_point Iout operating point
21. VIN_OP 14.0 V Op_point Vin operating point
22. Vout p-p 851.832 µV Op_point Peak-to-peak output ripple voltage
23. Cin Pd 63.667 µW Power Input capacitor power dissipation
24. Cout Pd 6.054 µW Power Output capacitor power dissipation
25. IC Pd 93.405 mW Power IC power dissipation
26. L Pd 13.187 mW Power Inductor power dissipation
27. Total Pd 106.663 mW Power Total Power Dissipation
28. Vout Tolerance 4.152 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs
# Name Value Description
1. Iout 235.0 m Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 1.8 Output Voltage
5. base_pn TPS62175 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS62175 Product Folder : http://www.ti.com/product/TPS62175 : contains the data sheet and other resources.

http://www.ti.com/product/TPS62175
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WEBENCH ®    Design Report

Design : 1194016/2181 LM3880MF-1AE/NOPB
Design 2181 - LM3880MF-1AE/NOPB

Vout = 3.3V
Iout = 0.0A

Device = LM3880MF-1AE/NOPB
Topology = SEQUENCER
Created = 7/24/16 7:18:24 AM
BOM Cost = $0.48
BOM Count = 4
Total Pd = 0.0W

Rflag1
100.0 kOhm
63.0 mW Rflag2

100.0 kOhm
63.0 mW Rflag3

100.0 kOhm
63.0 mW

LM3880DBV
VCC

GND

EN

FLAG3

FLAG2

FLAG1

U1
_En

_Flag1

_Flag2

_Flag3

Vin

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Rflag1 Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

2. Rflag2 Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

3. Rflag3 Vishay-Dale CRCW0402100KFKED
Series= CRCW..e3

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

1 $0.01
0402 3 mm2

4. U1 Texas Instruments LM3880MF-1AE/NOPB Switcher 1 $0.45

R-PDSO-G6 10 mm2

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/LM3880
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Sequencer UP/ DOWN sequence

Enable Flag 1 Flag 2 Flag 3

0.0000 0.0025 0.0050 0.0075 0.0100 0.0125 0.0150 0.0175 0.0200

time (seconds)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

Operating Values
# Name Value Category Description
1. BOM Count 4 General Total Design BOM count
2. FootPrint 19.0 mm2 General Total Foot Print Area of BOM components
3. Total BOM $0.48 General Total BOM Cost
4. Total Pd 82.5 µW Power Total Power Dissipation
5. Flag Voltage 3.3 V Flag Voltage
6. Flag1 Down delay

(From EN high to low)
6.0 ms Flag Delay

7. Flag1 Up delay (From
EN low to high)

2.0 ms Flag Delay

8. Flag2 Down delay
(From EN high to low)

4.0 ms Flag Delay

9. Flag2 Up delay (From
EN low to high)

4.0 ms Flag Delay

10. Flag3 Down delay
(From EN high to low)

2.0 ms Flag Delay

11. Flag3 Up delay (From
EN low to high)

6.0 ms Flag Delay

12. Flags Used 2.0 Flags Used
13. Total Flags 3.0 Total Flags
14. Vcc 3.3 V Vcc

Design Inputs
# Name Value Description
1. Iout 1.0 µ Maximum Output Current
2. VinMax 3.3 Maximum input voltage
3. VinMin 3.3 Minimum input voltage
4. Vout 3.3 Output Voltage
5. base_pn LM3880 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. LM3880 Product Folder : http://www.ti.com/product/LM3880 : contains the data sheet and other resources.

http://www.ti.com/product/LM3880
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WEBENCH ®    Design Report

Design : 1194016/2182 TPS62122DRVR
TPS62122DRVR 10.0V-14.0V to 3.30V @ 0.001A

Vout = 3.3V
Iout = 0.0A

Device = TPS62122DRVR
Topology = Buck
Created = 7/24/16 7:18:24 AM
BOM Cost = $0.67
BOM Count = 7
Total Pd = 0.0W

Cff
25.0 pF

Cin
4.7 µF Cout

4.7 µF
5.0 mOhm

L1
22.0 µH
3.7 Ohm

Rfbb
82.0 kOhm
100.0 mW

Rfbt
255.0 kOhm
63.0 mW

TPS62122

VIN

EN

GND

FB

VOUT

SW

ETPAD

U1

Vout =  3.3V
Iout =  0.0A

Vin

Iout

Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint

1. Cff Samsung Electro-
Mechanics

CL21C250JBANNNC
Series= C0G/NP0

Cap= 25.0 pF
VDC= 50.0 V
IRMS= 0.0 A

1 $0.01
0805 7 mm2

2. Cin Taiyo Yuden TMK212BJ475KG-T
Series= X5R

Cap= 4.7 uF
VDC= 25.0 V
IRMS= 0.0 A

1 $0.05
0805 7 mm2

3. Cout MuRata GRM188R60J475KE19D
Series= X5R

Cap= 4.7 uF
ESR= 5.0 mOhm
VDC= 6.3 V
IRMS= 2.0 A

1 $0.01
0603 5 mm2

4. L1 Taiyo Yuden CBC2012T220M L= 22.0 µH
DCR= 3.7 Ohm

1 $0.08
CBC2012 8 mm2

5. Rfbb Yageo America RC0603FR-0782KL
Series= ?

Res= 82.0 kOhm
Power= 100.0 mW
Tolerance= 1.0%

1 $0.01
0603 5 mm2

6. Rfbt Vishay-Dale CRCW0402255KFKED
Series= CRCW..e3

Res= 255.0 kOhm
Power= 63.0 mW
Tolerance= 1.0%

1 $0.01
0402 3 mm2

7. U1 Texas Instruments TPS62122DRVR Switcher 1 $0.50

S-PWSON-N6 9 mm2

http://www.samsungsem.com/servlet/FileDownload?type%3Dspec%26file%3DCL21C250JBANNNC.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R60J475KE19D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yuden.co.jp/productdata/catalog/en/wound02%5Fe.pdf
http://www.yageo.com/documents/recent/PYu%2DRC0603%5F51%5FRoHS%5FL%5F7.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/TPS62122
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L Ipp

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.126

0.127

0.128

0.129

0.130

0.131

0.132

0.133

0.134

0.135

0.136

0.137

0.138

0.139

0.140

0.141

0.142

0.143

L 
Ip

p
(A
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Vout p- p

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.00950

0.00975

0.01000

0.01025

0.01050

0.01075

0.01100

0.01125

0.01150

0.01175

V
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p
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p
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)

Duty Cycle

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.350

0.375

0.400

0.425

0.450

0.475

0.500

0.525

0.550

0.575

D
u

ty
 C

yc
le
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Vout Actual

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

3.287804923

3.287804924

3.287804925

3.287804926

3.287804927

3.287804928

3.287804929

3.287804930

3.287804931

3.287804932

V
o

u
t 

A
ct

u
al

(V
)

Efficiency

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

75.50

75.75

76.00

76.25

76.50

76.75

77.00

77.25

77.50

77.75

78.00

78.25

78.50

78.75

79.00

79.25

79.50
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IC Tj

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

30.1125

30.1150

30.1175

30.1200

30.1225

30.1250

30.1275

30.1300

30.1325

30.1350

30.1375

30.1400

30.1425

30.1450

30.1475

30.1500

30.1525

30.1550
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Cin Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

- 0.000000005

- 0.000000004

- 0.000000003

- 0.000000002

- 0.000000001

0.000000000

0.000000001

0.000000002

0.000000003

0.000000004

0.000000005

C
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)

Cin IRMS

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.00815
0.00820
0.00825
0.00830
0.00835
0.00840
0.00845
0.00850
0.00855
0.00860
0.00865
0.00870
0.00875
0.00880
0.00885
0.00890
0.00895
0.00900
0.00905
0.00910

C
in

 I
R

M
S(
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Iin Avg

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.00031

0.00032

0.00033

0.00034

0.00035

0.00036

0.00037

0.00038

0.00039

0.00040

0.00041

0.00042
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)

Pout

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.003299995

0.003299996

0.003299997

0.003299998

0.003299999

0.003300000

0.003300001

0.003300002

0.003300003

0.003300004
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IC Ipk

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.0640

0.0645

0.0650

0.0655

0.0660

0.0665

0.0670

0.0675

0.0680

0.0685
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Cout IRMS

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.0345
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Cout Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.00000600

0.00000625

0.00000650

0.00000675

0.00000700

0.00000725

0.00000750
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Total Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V
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Output Current (A)
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IC Iq Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.000115
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IC Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V

0.0009999950 0.0009999975 0.0010000000 0.0010000025 0.0010000050

Output Current (A)

0.00043

0.00044

0.00045

0.00046

0.00047
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0.00051

0.00052

0.00053

0.00054

0.00055

0.00056

0.00057

0.00058

0.00059

0.00060

IC
 P

d
(W

)

L Pd

Vin= 10.0V Vin= 12.0V Vin= 14.0V
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Output Current (A)
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Efficiency (Log- Scale)

Vin= 10.0V Vin= 12.0V Vin= 14.0V
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Operating Values
# Name Value Category Description
1. Cin IRMS 8.214 mA Current Input capacitor RMS ripple current
2. Cout IRMS 39.845 mA Current Output capacitor RMS ripple current
3. IC Ipk 72.462 mA Current Peak switch current in IC
4. Iin Avg 311.44 µA Current Average input current
5. L Ipp 142.92 mA Current Peak-to-peak inductor ripple current
6. BOM Count 7 General Total Design BOM count
7. FootPrint 43.0 mm2 General Total Foot Print Area of BOM components
8. Frequency 12.095 kHz General Switching frequency
9. Pout 3.3 mW General Total output power

10. Total BOM $0.67 General Total BOM Cost
11. Vout Actual 3.288 V Op_Point Vout Actual calculated based on selected voltage divider resistors
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# Name Value Category Description
12. Vout OP 3.3 V Op_Point Operational Output Voltage
13. Duty Cycle 355.416 m% Op_point Duty cycle
14. Efficiency 75.686 % Op_point Steady state efficiency
15. IC Tj 30.154 degC Op_point IC junction temperature
16. ICThetaJA 259.7 degC/W Op_point IC junction-to-ambient thermal resistance
17. IOUT_OP 1.0 mA Op_point Iout operating point
18. VIN_OP 14.0 V Op_point Vin operating point
19. Vout p-p 9.651 mV Op_point Peak-to-peak output ripple voltage
20. Cin Pd 0.0 W Power Input capacitor power dissipation
21. Cout Pd 7.938 µW Power Output capacitor power dissipation
22. IC Iq Pd 166.6 µW Power IC Iq Pd
23. IC Pd 594.262 µW Power IC power dissipation
24. L Pd 425.589 µW Power Inductor power dissipation
25. Total Pd 1.06 mW Power Total Power Dissipation
26. Vout Tolerance 4.067 % Vout Tolerance based on IC Tolerance (no load) and voltage divider

resistors if applicable

Design Inputs
# Name Value Description
1. Iout 1.0 m Maximum Output Current
2. VinMax 14.0 Maximum input voltage
3. VinMin 10.0 Minimum input voltage
4. Vout 3.3 Output Voltage
5. base_pn TPS62122 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS62122 Product Folder : http://www.ti.com/product/TPS62122 : 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.

http://www.ti.com/product/TPS62122
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse_estore.shtml

