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Project : 811229/15 : AD2188 +5,-5 Power
Created : 2017-09-17 17:16:03.017

Project Summary

1. Total System Efficiency 84.513 %
2. Total System BOM Count 31.0

3. Total System Footprint 346.0 mm2
4. Total System BOM Cost $7.30

5. Total System Power Dissipation 549.8 mW

--> Launch WEBENCH Power Architect.

My Comments
No comments

Sequencer Flag Table

Supply Sequencer Flag Load Load Name
PMU1_Ch1l 0 LOAD_1

PMU1_Ch2 0 LOAD_2

PMU1 NA

Power Supplies

# Name NSID Description Vout lout Efficiency Foot- Cost Design Page
print
1. PMU1_Chi TPS65131-Q1/1 Boost: TPS6513x Positive and 50V 0.3A 85.7% 106 $2.32 53 8
Negative Output Dc-DC Converter
2. PMU1_Ch2 TPS65131-Q1/2 Inverting_Buck_Boost : TPS6513x  -5.0V 0.3A 83.3% 265 $6.46 54 14

Positive and Negative Output Dc-
DC Converter

3. PMU1L TPS65131-Q1 PMU : TPS6513x Positive and vV  NaNA 84.5% 346 $7.38 52 4
Negative Output Dc-DC Converter

Power Loads

# Name VLoad ILoad Description
1. LOAD_1 5.0V 0.3A VoutRipple=10%
2. LOAD_2 5.0V 0.3A VoutRipple=10%
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Project Diagram
WEBENCH® Power Architect Project ID : 15 AD2188 +5,-5 Power PMU 2017-09-17 17:16:03.017

Source_1 PMUL_Ch1
LOAD_1
Py ~=%a 20, 0.3 ——
10.0A max
PMUL_Ch2

0.55A ji -5.0V, 0.3A %
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Electrical Procurement BOM

Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm?)
AVX 04025A471JAT2A 0402 2 $0.01 6
Kemet C0402C150J4GACTU 0402 2 $0.01 6
Yageo America CCO0402JRNPO9BN200 0402 2 $0.01 6
Vishay-Dale CRCWO0402110KFKED 0402 2 $0.01 6
Vishay-Dale CRCWO0402133KFKED 0402 2 $0.01 6
Vishay-Dale CRCWO0402340KFKED 0402 2 $0.01 6
Vishay-Dale CRCWO040251K1FKED 0402 2 $0.01 6
Vishay-Dale CRCWO0402536KFKED 0402 2 $0.01 6
Vishay-Dale CRCWO040297R6FKED 0402 2 $0.01 6
Texas Instruments CSD25402Q3A DNHOO08A 2 $0.29 37
MuRata GRM155C80G224KEQ1D 0402 2 $0.01 6
MuRata GRM155R60J103KA01D 0402 2 $0.01 6
MuRata GRM188R70J104KA01D 0603 2 $0.01 9
MuRata GRM219R61A475KE34D 0805 2 $0.03 14
MuRata GRM21BR60J226ME39L 0805 4 $0.05 27
Fairchild Semiconductor MBR1020VL SOD-123F 4 $0.07 47
Kemet T495B474K035ATE2K?2 3528-21 20 $0.45 34
Texas Instruments TPS65131TRGERQ1 RGE0024B 3 $1.40 75
TDK VLCF4028T-4R7N1R5-2 VLCF4028 4 $0.36 100
Total 63 $16.00 408.84
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= Vout = 5.0V
I3 TEXAS lout = 0.3A
INSTRUMENTS
WEBENCH ® Design Report

Design : 811229/52 TPS65131TRGERQ1
Design 52 - TPS65131TRGERQL

VIN1

Device = TPS65131TRGERQ1
Topology = PMU

Created = 2017-09-17 17:16:02.140
BOM Cost = $7.38

BOM Count = 31

Total Pd = 0.55W

L1_chi D1 _chl
M3_ch1 g VE@io= $40.0 mV VOUT_CH1
Vdsfions -20.0 V 62.0 mohm VRl 200V
L)
Cin_ch1 Cif_ch1 Rfbt_ch1
i 20.5pF 00 kohm
: [TPS65131- OIRGE|
TPS65131- QIRCE| | Rbb_ch2 Cif_ch2 Rff_ch2 VOUT GHp
= iNp | TTEURCm TSOPF ST EROm
- f T
Bsw Ve — 1f
—=—=Cvref_ch2 ——Cout_ch1
L. 220.0 nF Ribt_ch2 220 F
——Cin_ch2 INN J o 9.0 mOhi
Tz Ruin chz S i by Ribb ch1 "o
2 O 97.6 Gh I v 110.0KOh
Q=10 850 mW' ™ w Ve A4 BEomw
o ] ] b1 oh2
VRRM= 20.0 V
R o )
an €
Cp_chl
= __m'?o_ nF
——Cinx_ch2 e AGND
%G —re reio g L1_ch2
PAD I 4.7pH
76 monm

——Cn_ch2
477F

L_Cout_ch2

==

1. This schematic shows all the components for this Power Management Unit. The block diagram on the left shows how the channels are
connected. Use the drop down PMU Options selector below the optimization dial on the summary page to get the details for each channel. Or

click on the block diagram on the left to select a specific channel.

Electrical BOM

# Name Manufacturer Part Number Properties Qty Price Footprint
1. Cff_chl Yageo America CC0402JRNPO9BN200 Cap= 20.0 pF 1 $0.01 =«
Series= COG/NPO VDC=50.0 V 0402 3 mm?
IRMS=0.0 A
2. Cff_ch2 Kemet C0402C150J4GACTU Cap=15.0 pF 1 $0.01 =
Series= COG/NPO VDC=16.0V 0402 3 mm’
IRMS=0.0 A
3. Cin_chl MuRata GRM219R61A475KE34D Cap=4.7 uF 1 $0.03 |
Series= X5R ESR=5.591 mOhm 0805 7 mm?
VDC=10.0 V
IRMS=1.9219 A
4. Cin_ch2  Kemet T495B474K035ATE2K2 Cap=470.0 nF 10 $0.45 |I:|
Series= T495 ESR= 2.2 Ohm
VDC=35.0 V 3528-21 17 mm®
IRMS=177.0 mA
5. Cinx_ch2 MuRata GRM188R70J104KA01D Cap= 100.0 nF 1 $0.01 n
Series= X7R ESR= 30.0 mOhm 0603 5 mm?
VDC=6.3V
IRMS=1.75 A
6. Cn_ch2 AVX 04025A471JAT2A Cap=4.7 nF 1 $0.01 =
Series= COG/NPO VDC=50.0 V 0402 3 mm?
IRMS=0.0 A
7. Cout_chl MuRata GRM21BR60J226ME39L Cap=22.0 uF 1 $0.05 |
Series= X5R ESR= 9.0 mOhm 0805 7 mm?
VDC=6.3V
IRMS=35A
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http://www.yageo.com/documents/recent/UPY%2DGP%5FNP0%5F16V%2Dto%2D50V%5F10.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0402C150J4GACTU
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM219R61A475KE34D
http://www.kemet.com/Lists/ProductCatalog/Attachments/261/KEM%5FT2009%5FT495.pdf
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http://www.avx.com/docs/Catalogs/ccog.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
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® |

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Name Manufacturer Part Number Properties Qty. Price Footprint
Cout_ch2 MuRata GRM21BR60J226ME39L Cap=22.0 uF 1 $0.05 ]
Series= X5R ESR= 9.0 mOhm 0805 7 mm?
VDC=6.3V
IRMS=3.5A
Cp_chl MuRata GRM155R60J103KA01D Cap=10.0 nF 1 $0.01 =
Series= X5R VDC=6.3V 0402 3 mm?
IRMS=0.0 A
Cvref_ch2 MuRata GRM155C80G224KE01D Cap=220.0 nF 1 $0.01 =
Series= X6S VDC=4.0V 0402 3 mm’
IRMS=0.0 A
D1_chi Fairchild Semiconductor MBR1020VL VF@Ilo= 340.0 mV 1 $0.07 L
VRRM=20.0 v SOD-123F 12 mm’
D1_ch2 Fairchild Semiconductor MBR1020VL VF@lo= 340.0 mV 1 $0.07 JfEk
VRRM=20.0 v SOD-123F 12 mm’
L1 _chl TDK VLCF4028T-4R7N1R5-2 L=4.7 pH 1 $0.36 .
DCR=62.0 mOhm
VLCF4028 25 mm’
L1 ch2 TDK VLCF4028T-4R7N1R5-2 L=4.7 pH 1 $0.36 .
DCR=62.0 mOhm
VLCF4028 25 mm®
M3_chl  Texas Instruments CSD25402Q3A VdsMax= -20.0 V 1 $0.29 .
IdsMax=-75.0 Amps
DNHOO08A 18 mm®
Rfbb_chl Vishay-Dale CRCWO0402110KFKED Res=110.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbb_ch2 Vishay-Dale CRCWO0402133KFKED Res= 133.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbt_chl Vishay-Dale CRCWO0402340KFKED Res= 340.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?®
Tolerance= 1.0%
Rfbt_ch2 Vishay-Dale CRCWO0402536KFKED Res=536.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rff_ch2 Vishay-Dale CRCWO040251K1FKED Res=51.1 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rvin_ch2 Vishay-Dale CRCWO040297R6FKED Res=97.6 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Ul Texas Instruments TPS65131TRGERQ1 Switcher 1 $1.40
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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%3DGRM155R60J103KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80G224KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://product.tdk.com/inductor/ind/en/documents/inductor%5Fcommercial%5Fpower%5Fvlcf%5Fen.pdf
http://product.tdk.com/inductor/ind/en/documents/inductor%5Fcommercial%5Fpower%5Fvlcf%5Fen.pdf
http://www.ti.com/lit/ds/symlink/csd25402q3a.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/TPS65131-Q1
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Operating Values
# Name Value Category Description
1. BOM Count 31 General Total Design BOM count
2. FootPrint 346.0 mm? General Total PMU footprint area of BOM components
3. Pout 3.0wW General Total PMU output power
4. Total BOM $7.38 General Total BOM Cost
5. Efficiency 84.513 % Op_point PMU steady state efficiency
6. ICTj 36.741 degC Op_point PMU IC junction temperature
7. ICThetadA 34.1 degC/W Op_point IC junction-to-ambient thermal resistance
8. Cin_chlPd 18.627 pwW Power Input capacitor power dissipation
9. Cin_ch2 Pd 28.343 mW Power Input capacitor power dissipation
10. Cout_chl Pd 362.995 pyw Power Output capacitor power dissipation
11. Cout_ch2 Pd 1.154 mW Power Output capacitor power dissipation
Copyright © 2017, Texas Instruments Incorporated 6 ti.com/webench
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# Name Value Category Description
12. D1 chlPd 76.27 mW Power Output Diode Power Dissipation
13. Diode_ch2 Pd 198.643 mW Power Diode power dissipation
14. ICPd 197.67 mW Power IC Pd
15. L1_chlPd 14.636 mW Power Power Dissipation in the Inductor
16. L1_ch2Pd 32.606 mwW Power Inductor power dissipation
17. L1_ch2Pd 32.606 mwW Power Power Dissipation in the Inductor
18. Module ICPd 197.67 mwW Power IC Pd
19. Total Pd 549.765 mW Power PMU total power dissipation
20. Total Pd 549.765 mW Power PMU total power dissipation
Design Inputs
# Name Value Description
1. lout 300.0 m Maximum Output Current
2. VinlMax 3.3 Maximum Input Voltage #1
3. VinlMin 3.3 Minimum Input Voltage #1
4. Vin2Max 3.3 Maximum Input Voltage #2
5. Vin2Min 3.3 Minimum Input Voltage #2
6. Vout 5.0 Output Voltage
7. base_pn TPS65131-Q1 Base Product Number
8. source DC Input Source Type
9. Ta 30.0 Ambient temperature

Design Assistance

1. TPS65131-Q1 Product Folder : http://www.ti.com/product/TPS65131-Q1 : contains the data sheet and other resources.
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13 TEXAS
INSTRUMENTS
WEBENCH ® Design Report

Design : 811229/53 TPS65131TRGERQ1

Vout = 5.0V
lout = 0.3A

TPS65131TRGERQ1 3.3V-3.3V to 5.00V @ 0.3A

L1

D1

Device = TPS65131TRGERQ1
Topology = Boost

Created = 2017-09-17 17:16:02.271
BOM Cost = $NaN

BOM Count = NaN

Total Pd = 0.25W

"ffmx: 200V &2 ¢ mohm VR 200%™
e J_
J Cff
N 20.0 pF
?_Vm Cin g ?{},’}, kohm <)°"'
Ig:gﬂ:mohm INP VPO! esomw
r INP ——Cout
3% nGhm
= TPS65131- Q1/ 1F%°
BV g
g Rfbb
B
==f0p0 F
==
Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint
1. Cff Yageo America CC0402JRNPO9BN200 Cap=20.0 pF 1 $0.01 =
Series= COG/NPO VDC=50.0 V 0402 3 mm?
IRMS=0.0 A
2. Cin MuRata GRM219R61A475KE34D Cap=4.7 uF 1 $0.03 |
Series= X5R ESR=5.591 mOhm 0805 7 mm?
VDC=10.0 V
IRMS=1.9219 A
3. Cout MuRata GRM21BR60J226ME39L Cap=22.0 uF 1 $0.05 [ |
Series= X5R ESR= 9.0 mOhm 0805 7 mm?
VDC=6.3V
IRMS=3.5A
4. Cp MuRata GRM155R60J103KA01D Cap=10.0 nF 1 $0.01 =
Series= X5R VDC=6.3V 0402 3 mm?
IRMS=0.0 A
5. D1 Fairchild Semiconductor MBR1020VL VF@lo= 340.0 mV 1 $0.07 ] ]
VRRM=20.0V SOD-123F 12 mm’
6. L1 TDK VLCF4028T-4R7N1R5-2 L=4.7 pH 1 $0.36 .
DCR=62.0 mOhm
VLCF4028 25 mm’
7. M3 Texas Instruments CSD25402Q3A VdsMax=-20.0 V 1 $0.29 .
ldsMax= -75.0 Amps
DNHOOO08A 18 mm?
8. Rfbb Vishay-Dale CRCWO0402110KFKED Res=110.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
9. Ribt Vishay-Dale CRCWO0402340KFKED Res= 340.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?

Copyright © 2017, Texas Instruments Incorporated
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http://www.yageo.com/documents/recent/UPY%2DGP%5FNP0%5F16V%2Dto%2D50V%5F10.pdf
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM219R61A475KE34D
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http://product.tdk.com/inductor/ind/en/documents/inductor%5Fcommercial%5Fpower%5Fvlcf%5Fen.pdf
http://www.ti.com/lit/ds/symlink/csd25402q3a.pdf
http://www.vishay.com/docs/20035/dcrcwe3.pdf
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# Name Manufacturer Part Number Properties Qty Price Footprint

10. U1 Texas Instruments TPS65131TRGERQ1 Switcher 0 $1.40 .

RGE0024B 25 mm®
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Operating Values
# Name Value Category Description
1. CinIRMS 57.72 mA Current Input capacitor RMS ripple current
2. Cout IRMS 200.83 mA Current Output capacitor RMS ripple current
3. linAvg 530.22 mA Current Average input current
4. Lllavg 482.429 mA Current Inductor average current
5 Llpp 199.948 mA Current
6. L1lIrms 485.869 mA Current Inductor ripple current
7. Frequency 1.26 MHz General Switching frequency
8. M1 Rdson 292.485 mOhm General
9. Mode PWM CCM General PWM/PFM Mode
10. Pout 15W General Total output power
11. Vout Actual 4.962 V Op_Point Vout Actual calculated based on selected voltage divider resistors
12. Duty Cycle 37.815 % Op_point Duty cycle
13. Efficiency 85.727 % Op_point PMU channel steady state efficiency
14. ICThetaJA 34.1 degC/W Op_point IC junction-to-ambient thermal resistance
15. I0UT_OP 300.0 mA Op_point lout operating point
16. VIN_OP 3.3V Op_point Vin operating point
17. Vout p-p 4.22 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 18.627 pW Power Input capacitor power dissipation
19. Cout Pd 362.995 pWw Power Output capacitor power dissipation
20. D1Pd 76.27 mW Power Output Diode Power Dissipation
21. ICPd 158.393 mW Power IC power dissipation
22. LPd 14.636 mW Power Power Dissipation in the Inductor
23. Total Pd 249.738 mW Power PMU channel power dissipation
24. D1 Vf 254.233 mV
25. Vout Tolerance 3.535% Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable
Design Inputs
# Name Value Description
1. lout 300.0 m Maximum Output Current
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# Name Value Description

2. VinMax 3.3 Maximum input voltage
3. VinMin 3.3 Minimum input voltage

4. Vout 5.0 Output Voltage

5. base_pn TPS65131-Q1/1 Base Product Number

6. source DC Input Source Type

7. Ta 30.0 Ambient temperature

Design Assistance

1. TPS65131-Q1/1 Product Folder : http://www.ti.com/product/tps65131%2DQ1 : contains the data sheet and other resources.
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. Vout = -5.0V Device = TPS65131TRGERQ1
I3 TEXAS lout = 0.3A Topology = Inverting_Buck_Boost
INSTRUMENTS Created = 2017-09-17 17:16:02.547
BOM Cost = $NaN
® i BOM Count = NaN
WEBENCH Design Report Total Pd = 0.3W
Design : 811229/54 TPS65131TRGERQ1
TPS65131TRGERQ1 3.3V-3.3V to -5.00V @ 0.3A
gsbtﬂkoh
J Rfbb Cif Rff
FBN i I Eorp
INN Vi ||
Rin U J—Olrel !
l* cin 97.8 Ohm TPS65131- Q1/2 2200 nF
_E“Wn ’\%qur':{ VIN u | o1
. Vnee VR 20.0V
ouTN i 'K
==ﬂru“;m= PSN ==Sout
30.0 mOhm PGNDN N T Gm
§ L1
2¢ o
::9; .
C)lout
=
Electrical BOM
# Name Manufacturer Part Number Properties Qty. Price Footprint
1. Cff Kemet C0402C150J4GACTU Cap= 15.0 pF 1 $0.01 -
Series= COG/NPO VDC=16.0V 0402 3 mm?
IRMS=0.0 A
2. Cin Kemet T495B474K035ATE2K2 Cap=470.0 nF 10 $0.45 II]
Series= T495 ESR= 2.2 Ohm
VDC=35.0 V 3528-21 17 mm’
IRMS=177.0 mA
3. Cinx MuRata GRM188R70J104KA01D Cap= 100.0 nF 1 $0.01 =
Series= X7R ESR= 30.0 mOhm 0603 5 mm?
VDC=6.3V
IRMS=1.75 A
4. Cn AVX 04025A471JAT2A Cap=4.7 nF 1 $0.01 -
Series= COG/NPO VDC=50.0 V 0402 3 mm?
IRMS=0.0 A
5. Cout MuRata GRM21BR60J226ME39L Cap=22.0 uF 1 $0.05 [ ]
Series= X5R ESR= 9.0 mOhm 0805 7 mm?
VDC=6.3V
IRMS=35A
6. Cuvref MuRata GRM155C80G224KEQ1D Cap=220.0 nF 1 $0.01 -
Series= X6S VDC=4.0V 0402 3 mm?
IRMS=0.0 A
7. D1 Fairchild Semiconductor MBR1020VL VF@lo=340.0 mV 1 $0.07 df@
VRRM=20.0 v SOD-123F 12 mm’
8. L1 TDK VLCF4028T-4R7N1R5-2 L=4.7 pH 1 $0.36 .
DCR=62.0 mOhm
VLCF4028 25 mm®
9. Rfbb Vishay-Dale CRCWO0402133KFKED Res= 133.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
10. Rfbt Vishay-Dale CRCWO0402536KFKED Res=536.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
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http://www.kemet.com/Lists/ProductCatalog/Attachments/261/KEM%5FT2009%5FT495.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM188R70J104KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.avx.com/docs/Catalogs/ccog.pdf
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http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM155C80G224KE01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://product.tdk.com/inductor/ind/en/documents/inductor%5Fcommercial%5Fpower%5Fvlcf%5Fen.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

Qﬂ Price

Footprint

11.

Rff

12. Rvin

13. U1

Vishay-Dale

Vishay-Dale

Texas Instruments

IC Tj

CRCWO040251K1FKED
Series= CRCW..e3

CRCWO040297R6FKED
Series= CRCW..e3

TPS65131TRGERQL1

Res=51.1 kOhm
Power= 63.0 mW
Tolerance= 1.0%

Res=97.6 Ohm
Power= 63.0 mW
Tolerance= 1.0%

Switcher

1 $0.01

1 $0.01

0 $1.40

Duty Cycle
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0402 3 mm’
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395

39.0

38.5
38.0

575

375

37.0

55.0

36.5

o
N
3}

~
O 360

© 355
B350

=345

~\~

O 340
335

Duty Cycle(%)
S~ 5
‘\l o

33.0

IS
o
S

325

32.0
315

IS
~
o

31.0

30.5

IS
o
=)

/
/
/
|

0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300
Output Current (A)

0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300
Output Current (A)

=\/in=3.3V =-=\/in=3.3V
Cin IRMS IC Ipk
0.375
0.350 / 1.3 s
0.325 -4/ 12 I/
0300 11 //
0.275 / 10 //
_0250 , 09 ~
L o225 7 =~ /
w P <os /
S 0200 e < J/
& a5 / 207 /
< 0.150 -‘/ Qo6 /
o 05
0.125
0.100 04
0.075 / 03 /l/
0.050 // 0.2 /
0.025 0.1 f
0.000 0.0
0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300 0.025 0.050 0.075 0.100 0.125 0.150 0.175 0.200 0.225 0.250 0.275 0.300
Output Current (A) Output Current (A)
-\/in=3.3V -\/in=3.3V
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Operating Values
# Name Value Category Description
1. CinIRMS 358.934 mA Current Input capacitor RMS ripple current
2. Cout IRMS 358.133 mA Current Output capacitor RMS ripple current
3. ICIpk 1.336 A Current Peak switch currentin IC
4. lin Avg 545.46 mA Current Average input current
5 Llpp 201.41 mA Current Peak-to-peak inductor ripple current
6. L1lavg 422.854 mA Current Inductor average current
7. L1lIpk 201.414 mA Current Inductor peak current
8. Lllirms 725.188 mA Current Inductor ripple current
9. Mlirms 554.652 mA Current Q lavg
10. Frequency 1.26 MHz General Switching frequency
11. IC Tolerance 24.0 mV General IC Feedback Tolerance
12. M Vds Act 52.361 mV General Voltage drop across the MosFET
13. Mode CCM General Conduction Mode
14. Mode CCM General Conduction Mode
15. Pout 15W General Total output power
16. D1Tj 69.729 degC Op_Point D1 junction temperature
17. Vout Actual 6.101V Op_Point Vout Actual calculated based on selected voltage divider resistors
18. Vout OP 5.0V Op_Point Operational Output Voltage
19. Duty Cycle 58.498 % Op_point Duty cycle
20. Efficiency 83.332 % Op_point PMU channel steady state efficiency
21. ICThetaJA 34.1 degC/W Op_point IC junction-to-ambient thermal resistance
22. IOUT_OP 300.0 mA Op_point lout operating point
23. VIN_OP 3.3V Op_point Vin operating point
24. Vout p-p 3.212 mV Op_point Peak-to-peak output ripple voltage
25. CinPd 28.343 mW Power Input capacitor power dissipation
26. Cout Pd 1.154 mW Power Output capacitor power dissipation
27. Diode Pd 198.643 mW Power Diode power dissipation
28. ICPd 39.278 mW Power IC power dissipation
29. ICPd 39.278 mW Power IC power dissipation
30. LPd 32.606 mW Power Inductor power dissipation
31. LPd 32.606 mW Power Power Dissipation in the Inductor
32. Total Pd 300.027 mW Power PMU channel power dissipation
33. Vout Tolerance 3.629 % Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable
Design Inputs
# Name Value Description
1. lout 300.0 m Maximum Output Current
2. VinMax 3.3 Maximum input voltage
3. VinMin 3.3 Minimum input voltage
4. Vout -5.0 Output Voltage
5. base_pn TPS65131-Q1/2 Base Product Number
6. source DC Input Source Type
7. Ta 30.0 Ambient temperature

Design Assistance
1. TPS65131-Q1/2 Product Folder : http://www.ti.com/product/tps65131%2DQ1 : contains the data sheet and other resources.
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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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