"1 'WEBENCH® Fower Architect Project ID ; 4 TPS54494 FMU project Power Archltect 2013- 05-30 06:51:12.059

INSTRUMENTS R

TPS54494/ 1

PMUL_Ch2
0.28A Q; 3.3V, 1.0A LOAD 2

WEBENCH® Power Architect LA

Project Report

Project : 1228111/4 : TPS54494 PMU project
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Project Summary

1. Total System Efficiency 89.344 %
2. Total System BOM Count 22.0

3. Total System Footprint 400.0 mm2
4. Total System BOM Cost $4.35

5. Total System Power Dissipation 989.9 mW

--> Launch WEBENCH Power Architect.

Power Supplies

# Name NSID Description Vout lout Efficiency Foot- Cost Design Page
print
1. PMU1l_Chl TPS54494/1 N/A : 4A Dual Channel 25V 20A 88.3% 240 $0.00 67 6

Synchronous Step-Down Switcher
with Integrated FET
2. PMUl_Ch2  TPS54494/2 N/A : 2A Dual Channel 3.3V 1.0A 90.9% 194 $0.00 68 11
Synchronous Step-Down Switcher
with Integrated FET
3. PMU1 TPS54494 PMU : NA V  NaNA 89.3% 400 $4.35 66 4

Power Loads

# Name VLoad ILoad Description

1. LOAD_1 25V 20A VoutRipple=10%

2. LOAD_2 3.3V 1.0A VoutRipple=10%
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Project Diagram

WEBENCH® Power Architect Project ID : 4 TPS54494 PMU project Power Architect 2013- 05

Source_1

11.0V - 13V 0.71A 0.44A

PMU1_Ch1

10.0A max

0.28A

*

TPS54494/1

2.5V, 2.0A

-30 06:51:12.059

PMU1_Ch2

*3

TPS54494/ 2

3.3V, 1.0A

Copyright © 2013, Texas Instruments Incorporated

WEBENCH Project Report 4 : TPS54494 PMU project

2

LOAD_1

LOAD_2

May 30, 2013 06:52:19 GMT-7

ti.com/webench



WEBENCH® Power Architect Project

Electrical Procurement BOM

Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm?)
AVX 08053C104KAT2A 0805 8 $0.01 104
TDK C1005X5R0J105M 0402 1 $0.01 8
TDK C3216X5R0J226K 1206 4 $0.11 75
TDK C3216X5R1C106M 1206 8 $0.06 75
Vishay-Dale CRCWO0805100KFKEA 0805 4 $0.01 52
Vishay-Dale CRCWO080510K0FKEA 0805 4 $0.01 52
Vishay-Dale CRCWO080522K1FKEA 0805 4 $0.01 52
Vishay-Dale CRCWO080549K9FKEA 0805 2 $0.01 26
Vishay-Dale CRCWO080573K2FKEA 0805 2 $0.01 26
MuRata LQM2HPN2R2MGOL 1008 2 $0.12 36
Bourns SRN6045-2R2Y SRN6045 2 $0.16 128
Texas Instruments TPS54494PWP R-PDSO-G16 0 $3.48 126
Total 42 $5.21 759
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I3 TEXAS

INSTRUMENTS

WEBENCH ®

Design : 1228111/66 TPS54494PWP

Design 66 - TPS54494PWP

Design Report

VinMin = NaNV
VinMax = NaNV
Vout = 2.5V
lout = 2.0A

Device = TPS54494PWP
Topology = PMU

Created = 5/30/13 6:51:09 AM
BOM Cost = $4.35

Total Pd = 0.99W

Footprint = 400.0mm2

BOM Count = 22

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. Cbst_ chl AvVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 @
Series= X7R ESR=280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
2. Cbst_ch2 AvVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 @
Series= X7R ESR=280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
3. Cin_chl1 TDK C3216X5R1C106M Cap=10.0 yF 2 $0.06 [
Series= X5R ESR= 4.6 mOhm 1206 19mm?2
VDC=16.0V
IRMS=2.7 A
4. Cin_ch2 TDK C3216X5R1C106M Cap=10.0 pF 2 $0.06 [
Series= X5R ESR= 4.6 mOhm 1206 19mm?2
VDC=16.0 V
IRMS=2.7 A
5. Cinx_chl AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 @@
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
6. Cinx_ch2 AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 3@
Series= X7R ESR=280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
7. Cout_chl TDK C3216X5R0J226K Cap=22.0 yF 1 $0.11 [
Series= X5R ESR= 2.0 mOhm 1206 19mm?2
VDC=6.3V
IRMS=3.62 A
8. Cout_ch2 TDK C3216X5R0J226K Cap=22.0 pF 1 $0.11 [
Series= X5R ESR= 2.0 mOhm 1206 19mm?2
VDC=6.3V
IRMS=3.62 A
9. Cpwr TDK C1005X5R0J105M Cap=1.0 yF 1 $0.01 m
Series= X5R ESR= 7.9 mOhm 0402 8mm?2
VDC=6.3V
IRMS=0.0 A
10. L1_chl Bourns SRN6045-2R2Y L=2.2 pH

11. L1 _ch2 MuRata

12. Ren_chl Vishay-Dale

13. Ren_ch2 Vishay-Dale

LQM2HPN2R2MGOL

CRCWO080510K0FKEA

Series= CRCW..e3

CRCWO080510K0FKEA

Series= CRCW..e3
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DCR= 25.1 mOhm

L=2.2 pH
DCR=80.0 mOhm

Res= 10.0 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Res= 10.0 kOhm
Power= 125.0 mW
Tolerance= 1.0%

4

1 $0.16 O

SRN6045 64mm2

1 $0.12 Ml

1008 18mm?2
1 $0.01 3@

0805 13mm2

1 $0.01 @@
0805 13mm2
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# Name Manufacturer Part Number Properties Qty Price Footprint
14. Rfbb_chl Vishay-Dale CRCWO080522K1FKEA Res=22.1 kOhm 1 $0.01 =@
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
15. Rfbb_ch2 Vishay-Dale CRCWO080522K1FKEA Res=22.1 kOhm 1 $0.01 @@
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
16. Rfbt_chl Vishay-Dale CRCWO080549K9FKEA Res=49.9 kOhm 1 $0.01 @@
Series= CRCW..e3 Power=125.0 mW 0805 13mm2
Tolerance= 1.0%
17. Rfbt_ch2  Vishay-Dale CRCWO080573K2FKEA Res= 73.2 kOhm 1 $0.01 O@3@
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
18. Rreg_chl Vishay-Dale CRCWO0805100KFKEA Res=100.0 kOhm 1 $0.01 @
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2
Tolerance= 1.0%
19. Rreg_ch2 Vishay-Dale CRCWO0805100KFKEA Res= 100.0 kOhm 1 $0.01 =@
Series= CRCW..e3 Power=125.0 mW 0805 13mm2
Tolerance= 1.0%
20. U1 Texas Instruments TPS54494PWP Switcher 1 $3.48 g:E
R-PDSO-G16 42mm?2
Operating Values
# Name Value Category Description
1. BOM Count 22 General Total Design BOM count
2. FootPrint 400.0 mm2 General Total PMU footprint area of BOM components
3. Pout 8.3W General Total PMU output power
4. Total BOM $4.35 General Total BOM Cost
5. Efficiency 89.344 % Op_point PMU steady state efficiency
6. ICT] 61.521 degC Op_point PMU IC junction temperature
7. ICThetaJA 41.4 degC/W Op_point IC junction-to-ambient thermal resistance
8. ICPd 761.367 mW Power IC Pd
9. Total Pd 989.915 mW Power PMU total power dissipation
10. Total Pd 989.915 mW Power PMU total power dissipation
Design Inputs
# Name Value Description
1. lout 20A Maximum Output Current
2. loutl 2.0 Amps Output Current #1
3. lout2 1.0 Amps Output Current #2
4. Vout 25V Output Voltage
5. Voutl 2.5 Volt Output Voltage #1
6. Vout2 3.3 Volt Output Voltage #2
7. base_pn TPS54494 Base Product Number
8. source DC Input Source Type
9. Ta 30.0 degC Ambient temperature

Design Assistance

1. TPS54494 Product Folder : http://www.ti.com/pr : contains the data sheet and other resources.
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. VinMin = 11.0V Device = TPS54494PWP
I3 TEXAS VinMax = 13.0V Topology = Buck
INSTRUMENTS Vout = 2.5V Created = 5/30/13 6:51:10 AM
lout = 2.0A BOM Cost = $NaN
® ) Total Pd = 0.66W
WEBENCH Design Report Footprint = NaN
BOM Count = NaN
Design : 1228111/67 TPS54494PWP
TPS54494PWP 11.0V-13.0V to 2.5V @ 2.0A
L1
P Vout = 2.5V
el N lout = 2.0A
VinMin = 11.0V Chst
VinMax = 13.0 — VINL 3800 mdhm
o et A)j é o
TPS54494-1 | e
=V u gy
T, o, - ﬂ =g (Dpw
280.0 mOhm ; gt;t:«)hm 2.0 mOhm
=
Electrical BOM
# Name Manufacturer Part Number Properties Qty. Price Footprint
1. Cbst AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
2. Cin TDK C3216X5R1C106M Cap=10.0 pF 2 $0.06 11}
Series= X5R ESR= 4.6 mOhm 1206 19mm?2
VDC=16.0V
IRMS=2.7 A
3. Cinx AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
4. Cout TDK C3216X5R0J226K Cap=22.0 pF 1 $0.11 0
Series= X5R ESR= 2.0 mOhm 1206 19mm?2
VDC=6.3V
IRMS= 3.62 A
5 L1 Bourns SRN6045-2R2Y L=2.2 uH 1 $0.16
DCR=25.1 mOhm
SRN6045 64mm2
6. Ren Vishay-Dale CRCWO080510K0OFKEA Res= 10.0 kOhm 1 $0.01 =

Series= CRCW..e3

7. Rfbb Vishay-Dale CRCWO080522K1FKEA
Series= CRCW..e3

8. Rfbt Vishay-Dale CRCWO080549K9FKEA
Series= CRCW..e3

9. Rreg Vishay-Dale CRCWO0805100KFKEA
Series= CRCW..e3
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Power= 125.0 mW
Tolerance= 1.0%

Res=22.1 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Res=49.9 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Res=100.0 kOhm
Power= 125.0 mW
Tolerance= 1.0%

6

0805 13mm2

1 $0.01 =3
0805 13mm2

1 $0.01 3@
0805 13mm2

1 $0.01 @
0805 13mm2
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# Name Manufacturer Part Number Properties Qty Price Footprint
10. U1 Texas Instruments TPS54494PWP Switcher 0 $3.48 ;
R-PDSO-G16 42mm2
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M Irms Cout Pd
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Operating Values
# Name Value Category Description
1. CinIRMS 813.879 mA Current Input capacitor RMS ripple current
2. Cout IRMS 478.847 mA Current Output capacitor RMS ripple current
3. ICIpk 2.829 A Current Peak switch currentin IC
4. lin Avg 435.38 mA Current Average input current
5. Llpp 1.659 A Current Peak-to-peak inductor ripple current
6. M1llirms 915.385 mA Current Q lavg
7. Frequency 602.735 kHz General Switching frequency
8. IC Tolerance 7.6 mV General IC Feedback Tolerance
9. MVds Act 82.385 mV General Voltage drop across the MosFET
10. Mode CCM General Conduction Mode
11. Pout 50W General Total output power
Copyright © 2013, Texas Instruments Incorporated 9 ti.com/webench
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# Name Value Category Description
12. Vout OP 25V Op_Point Operational Output Voltage
13. Duty Cycle 20.948 % Op_point Duty cycle
14. Efficiency 88.34 % Op_point PMU channel steady state efficiency
15. ICThetaJA 41.4 degC/W Op_point IC junction-to-ambient thermal resistance
16. IOUT_OP 20A Op_point lout operating point
17. VIN_OP 130V Op_point Vin operating point
18. Vout p-p 18.954 mV Op_point Peak-to-peak output ripple voltage
19. CinPd 1.524 mW Power Input capacitor power dissipation
20. Cout Pd 458.59 pw Power Output capacitor power dissipation
21. IClIgPd 8.45 mwW Power IC Iq Pd
22. ICPd 532.476 mW Power IC power dissipation
23. LPd 125.5 mwW Power Inductor power dissipation
24. M1 PdCond 75.414 mwW Power M1 MOSFET switching losses
25. M1 PdSw 37.041 mw Power M1 MOSFET switching losses
26. M1 PdCond 189.724 mW Power M2 MOSFET switching losses
27. M2 Pdbody 180.821 mW Power Power dissipation through lower FET
28. Total Pd 659.949 mwW Power PMU channel power dissipation

Design Inputs

# Name Value Description

1. lout 20A Maximum Output Current

2. loutl 2.0 Amps Output Current #1

3. VinMax 130V Maximum input voltage

4. VinMin 110V Minimum input voltage

5. Vout 25V Output Voltage

6. Voutl 2.5 Volt Output Voltage #1

7. base_pn TPS54494/1 Base Product Number

8. source DC Input Source Type

9. Ta 30.0 degC Ambient temperature

Design Assistance

1. TPS54494/1 Product Folder : http://www.ti.com/product/tps54494 : contains the data sheet and other resources.
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. VinMin = 11.0V Device = TPS54494PWP
I3 TEXAS VinMax = 13.0V Topology = Buck
INSTRUMENTS Vout = 3.3V Created = 5/30/13 6:51:10 AM
lout = 1.0A BOM Cost = $NaN
® ) Total Pd = 0.33W
WEBENCH Design Report Footprint = NaN
BOM Count = NaN
Design : 1228111/68 TPS54494PWP
TPS54494PWP 11.0V-13.0V to 3.3V @ 1.0A
L1
%02 aohm Vout = 3.3V
o lout = 1.0A
VinMin = 11.0V Chst
VinMax = 13.0 — VINZ 3800 mdhm
Bl vesT2 Ad é Rt
TPS54494-2 | e
=V u gy
T, o, - ﬂ =g (Dpw
280.0 mOhm ; gt;t:«)hm 2.0 mOhm
=
Electrical BOM
# Name Manufacturer Part Number Properties Qty. Price Footprint
1. Cbst AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
2. Cin TDK C3216X5R1C106M Cap=10.0 pF 2 $0.06 11}
Series= X5R ESR= 4.6 mOhm 1206 19mm?2
VDC=16.0V
IRMS=2.7 A
3. Cinx AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 =
Series= X7R ESR= 280.0 mOhm 0805 13mm2
VDC=25.0V
IRMS=0.0 A
4. Cout TDK C3216X5R0J226K Cap=22.0 pF 1 $0.11 0
Series= X5R ESR= 2.0 mOhm 1206 19mm?2
VDC=6.3V
IRMS= 3.62 A
5 L1 MuRata LQM2HPN2R2MGOL L=2.2 uH 1 $0.12 |.]
6. Ren Vishay-Dale CRCWO080510K0FKEA Res=10.0 kOhm 1 $0.01 @@
Series= CRCW..e3 Power= 125.0 mW 0805 13mm2

7. Rfbb Vishay-Dale CRCWO080522K1FKEA
Series= CRCW..e3

8. Rfbt Vishay-Dale CRCWO080573K2FKEA
Series= CRCW..e3

9. Rreg Vishay-Dale CRCWO0805100KFKEA
Series= CRCW..e3

10. U1 Texas Instruments TPS54494PWP

Copyright © 2013, Texas Instruments Incorporated

WEBENCH Project Report 4 : TPS54494 PMU project

Tolerance= 1.0%

Res=22.1 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Res= 73.2 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Res=100.0 kOhm
Power= 125.0 mW
Tolerance= 1.0%

Switcher

11

1 $0.01 3@
0805 13mm2

1 $0.01 =
0805 13mm2

1 $0.01 3@
0805 13mm2

0 $3.48 g:E

R-PDSO-G16 42mm2
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http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.tdk.co.jp/tefe02/e412%5Fc.pdf
http://www.murata.com/catalog/o05e17.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/tps54494
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Operating Values
# Name Value Category Description
1. CinIRMS 443.448 mA Current Input capacitor RMS ripple current
2. Cout IRMS 559.084 mA Current Output capacitor RMS ripple current
3. ICIpk 1.968 A Current Peak switch currentin IC
4. lin Avg 279.23 mA Current Average input current
5. Llpp 1.937 A Current Peak-to-peak inductor ripple current
6. M1llirms 518.668 mA Current Q lavg
7. Frequency 612.434 kHz General Switching frequency
8. IC Tolerance 7.6 mV General IC Feedback Tolerance
9. MVds Act 46.68 mV General Voltage drop across the MosFET
10. Mode CCM General Conduction Mode
11. Pout 3.3W General Total output power
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# Name Value Category Description

12. Vout OP 3.3V Op_Point Operational Output Voltage

13. Duty Cycle 26.902 % Op_point Duty cycle

14. Efficiency 90.91 % Op_point PMU channel steady state efficiency
15. ICThetaJA 41.4 degC/W Op_point IC junction-to-ambient thermal resistance
16. IOUT_OP 10A Op_point lout operating point

17. VIN_OP 130V Op_point Vin operating point

18. Vout p-p 21.841 mV Op_point Peak-to-peak output ripple voltage
19. CinPd 452.287 pyW Power Input capacitor power dissipation

20. Cout Pd 625.15 pWw Power Output capacitor power dissipation
21. IClIgPd 8.45 mwW Power IC Iq Pd

22. ICPd 228.891 mwW Power IC power dissipation

23. LPd 100.0 mW Power Inductor power dissipation

24. M1 PdCond 24.211 mW Power M1 MOSFET switching losses

25. M1 PdSw 18.818 mwW Power M1 MOSFET switching losses

26. M1 PdCond 43.859 mW Power M2 MOSFET switching losses

27. M2 Pdbody 91.865 mwW Power Power dissipation through lower FET
28. Total Pd 329.966 mwW Power PMU channel power dissipation

Design Inputs

# Name Value Description

1. lout 10A Maximum Output Current
2. loutl 1.0 Amps Output Current #1

3. VinMax 130V Maximum input voltage
4. VinMin 110V Minimum input voltage

5. Vout 3.3V Output Voltage

6. Voutl 3.3 Volt Output Voltage #1

7. base_pn TPS54494/2 Base Product Number

8. source DC Input Source Type

9. Ta 30.0 degC Ambient temperature

Design Assistance
1. TPS54494/2 Product Folder : http://www.ti.com/product/tps54494 : contains the data sheet and other resources.

Texas Instruments’' WEBENCH simulation tools attempt to recreate the performance of a substantially equivalent physical implementation

of the design. Simulations are created using Texas Instruments' published specifications as well as the published specifications of other

device manufacturers. While Texas Instruments does update this information periodically, this information may not be current at the time the
simulation is built. Texas Instruments does not warrant the accuracy or completeness of the specifications or any information contained therein.
Texas Instruments does not warrant that any designs or recommended parts will meet the specifications you entered, will be suitable for your
application or fit for any particular purpose, or will operate as shown in the simulation in a physical implementation. Texas Instruments does not
warrant that the designs are production worthy.

You should completely validate and test your design implementation to confirm the system functionality for your application prior to
production.

Use of Texas Instruments' WEBENCH simulation tools is subject to Texas Instruments' Site Terms and Conditions of Use. Prototype boards
based on WEBENCH created designs are provided AS IS without warranty of any kind for evaluation and testing purposes and are subject to
the terms of the Evaluation License Agreement.

Copyright © 2013, Texas Instruments Incorporated 15 ti.com/webench

WEBENCH Project Report 4 : TPS54494 PMU project May 30, 2013 06:52:19 GMT-7



http://www.ti.com/product/tps54494
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse_estore.shtml

