-

I3 TEXAS

INSTRUMENTS
WEBENCH® Power Architect

Project Report

Project : 3612920/2 : PA_Project_303 (modified from 301)
Created : 2015-06-23 03:22:18.794
Optimize project optFactor=3

Project Summary

_ SouRoE POt

10.0Amax

10V.- 14V

A Project_303 (modified

E7t2]

aan seal A3 fosvases
) FTHO8T250W

Y2

Lo,
a0 18v.024A 029
¢ { " |10AT115_VCCA AL
TPS563200 arays
wn|  dp |rawon 0oa LA
f o OOAT foattes vocioRt
TLV73312P

00n, LOADS
208 qoattesvocioR

ALTER Loap_1

{ " |10AT115.voC

00n, LOADS
208 qoattasvociok
0.0a, LOAD 7
208 qoatt1s vocioms
0ga, LOAD®
208 qoattas vociors
0ga, LOAD®
208 qoattas.vociote

0.0a, LOAD_10

L S0A foattes vociorr

surRLY.4

n.x.n.m, sama —
TPS56520

uRLY.5

1. Total System Efficiency 80.487 % """""v'""‘ s e
2. Total System BOM Count 40.0
3. Total System Footprint 2.161 kmm2
4. Total System BOM Cost $0.00
5. Total System Power Dissipation 11.91W
--> Launch WEBENCH Power Architect.
Power Supplies
# Name NSID Description Vout lout Efficiency Foot- Cost Design Page
print
1. SUPPLY_1 PTHO8T250W  Switcher : 50A, 4.5V to 14V 0.9V 48.898 A 80.7% 1772 $0.00 26 4
Input,Wide Output, Adjustable
Power Module
2. SUPPLY_2 TPS563200 Switcher : 17V, 3A,6-pin, Low Iq 1.8V 0.235A 85.7% 74 $1.38 28 13
Synchronous buck converter with
Advanced Eco-mode
3. SUPPLY_3 TLV73312P LDO : TLV733P Capacitor-Free 1.2V 0.008 A 60.4% 10 $0.19 27 9
300-mA Low-Dropout Regulator
4. SUPPLY_4 TPS56520 Switcher : 5A Synchronous DCAP2 0.95V 3.466 A 774% 231 $2.07 29 18
Step-Down Converter
5. SUPPLY_5 TPS563200 Switcher : 17V, 3A,6-pin, Low Iq 09V 1.561A 80.4% 74 $1.58 30 22
Synchronous buck converter with
Advanced Eco-mode
Power Loads
# Name VLoad ILoad Description
1. 10AT115_VCC 0.9V 48.898 A VoutRipple=10%, Filter required
2. 10AT115_VCCA_PLL 1.8V 0.227 A VoutRipple=10%
3. 10AT115_VCCIO#1 1.2V 0.001 A VoutRipple=10%
4. 10AT115_VCCIO#2 1.2V 0.001 A VoutRipple=10%
5. 10AT115_VCCIO#3 1.2V 0.001 A VoutRipple=10%
6. 10AT115_VCCIO#4 1.2V 0.001 A VoutRipple=10%
7. 10AT115_VCCIO#5 1.2V 0.002 A VoutRipple=10%
8. 10AT115_VCCIO#6 1.2V 0.001 A VoutRipple=10%
9. 10AT115_VCCIO#7 1.2V 0.001 A VoutRipple=10%
0. 10AT115_VCCERAM 0.95V  3.466 A VoutRipple=10%
1. 10AT115_VCCP 09V 1.561 A VoutRipple=10%

FPGASs, Processors
# Manufacturer Part Number

Name

Series

Description

1. Altera 10AT115
http://www.altera.com/literature/hb/arria-10/a10_datasheet.pdf
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WEBENCH® Power Architect Project

Project Diagram

WEBENCH® FPower Archltect Project ID : 2 PA_Project_303 (modifled from 301) FPGA Archltect 2015-06- 23 03:22:18.794
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Electrical Procurement BOM

Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm’)
AVX 06033C104KAT2A 0603 1 $0.01 5
AVX 08053C104KAT2A 0805 2 $0.01 14
Panasonic 25SVPF180M CAPSMT_62_E12 4 $0.61 106
TDK C1005X5R0J105M 0402 2 $0.01 6
TDK C3216JB0J686M 1206 1 $0.32 11
Yageo America CCO0805KRX7R9BB472 0805 1 $0.01 7
Vishay-Dale CRCWO040210KOFKED 0402 3 $0.01 9
Vishay-Dale CRCWO040212K7FKED 0402 1 $0.01 3
Vishay-Dale CRCWO040213K7FKED 0402 1 $0.01 3
Vishay-Dale CRCWO04021KO00FKED 0402 1 $0.01 3
Vishay-Dale CRCWO04021K82FKED 0402 1 $0.01 3
CUSTOM CUSTOM CUSTOM 1 $0.00 0
Panasonic ERJ-6ENF5362V 0805 1 $0.01 7
Panasonic ETPF1000M5H 7343-40 1 $1.17 59
Coiltronics FP1007R3-R15-R IND_FP1007R3 1 $0.85 124
MuRata GRM188R61A225KE34D 0603 1 $0.02 5
MuRata GRM188R71C105KA12D 0603 1 $0.01 5
MuRata GRM21BR61E475KA12L 0805 1 $0.03 7
MuRata GRM31CR60J476ME19L 1206 1 $0.12 11
MuRata GRM32ER61E226KE15L 1210 4 $0.16 59
Taiyo Yuden JMK212BJ476MG-T 0805 1 $0.18 7
Texas Instruments PTHO8T250WAD ECT0022A 1 $45.74 1,133
Susumu Co Ltd RR1220P-223-D 0805 1 $0.01 7
Bourns SRN8040-2R2Y SRN8040 1 $0.22 100
Texas Instruments TLV73312PDQNR DQNO0004A 1 $0.17 4
Texas Instruments TPS563200DDCR DDCO006A 2 $0.52 21
Texas Instruments TPS56520PWPR PWPO0O020N 1 $1.40 71
Coilcraft XFL4020-152MEB XFL4020 1 $0.55 25
Coilcraft XFL4020-222MEB XFL4020 1 $0.55 25
Total 40 $55.60 1,837
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WEBENCH® Power Architect Project

- VinMin = 10.0V Device = PTHO8T250WAD
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 0.9V Created = 6/23/15 3:22:16 AM
lout = 48.9A BOM Cost = $0.00
® . Footprint = 1,772.0 mm’
WEBENCH Design Report BOM Count = 11
Total Pd = 10.53W
Design : 3612920/26 PTHO08T250WAD
PTHO8T250WAD 10.0V-14.0V to .90V @ 48.898A
VinMin = 10.0V Vout = 0.9V
VinMax = 14.0V lout = 48.9A
L filter 1
PTH08T250WBCU 2300 jnm
w oo om
v o Vout_1
TRACK TURBOTRANS‘—'_,W\_ T
i I . — L nnier o N ! M
—Vin L i o' = ——Cout
= ,\:g%ompghm——%%}ghm e VO ADWST % 13 mohm ()lout
Qty= 4 — CLKIO Agmg‘ Rset )
GND 98.86 kOhm| —L—C_filter_|
SMARTSYNC GND oow “JJJF
CONFIG GND 11.0 mOhn}
= 1
Electrical BOM
i Name Manufacturer Part Number Properties Qi Price Footprint
1. C_filter_1 MuRata GRM188R71C105KA12D  Cap= 1.0 uF 1 $0.01 =
Series= X7R ESR=11.0 mOhm 0603 5 mm’
VDC=16.0V
IRMS=2.72 A
2. Cin Panasonic 25SVPF180M Cap= 180.0 uF 4 $0.61
Series= 1273 ESR= 16.0 mOhm
VDC=25.0V
IRMS=4.65 A
CAPSMT_62_E12 106 mm’
3. Cinx MuRata GRMB32ER61E226KE15L  Cap=22.0 uF 1 $0.16 [I:[l
Series= X5R ESR= 2.0 mOhm )
VDC=25.0V 1210 15 mm
IRMS=3.67 A
4. Cout Panasonic ETPF1000M5H Cap=1.0 mF 1 $1.17
Series= 1282 ESR= 5.0 mOhm
VDC=25V 2
IRMS= 6.1 A 7343-40 59 mm
5. L_filter_1  Coiltronics FP1007R3-R15-R L=150.0 nH 1 $0.85
DCR=290.0 ugOhm
IND_FP1007R3 124 mm’
6. Rset CUSTOM CUSTOM Res= 98.86 kOhm 1 NA
Series=? Power=0.0 W CUSTOM 0 mm?
Tolerance= 0.0%
7. Rit Panasonic ERJ-6ENF5362V Res= 53.6 kOhm 1 $0.01 3@

Series= 225

Copyright © 2015, Texas Instruments Incorporated
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WEBENCH® Power Architect Project

i Name Manufacturer Part Number Properties Qi Price Footprint

8. U1 Texas Instruments PTHO8T250WAD Switcher 1 $45.74

ECT0022A 1133 mm’

L Ipp Vout p-p
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2.80 —"
275 0.01250
2.70 0.01225
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Total Pd Phase Frequency
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A=) 2; i': e
o 000578 Q4 s
= X s
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‘ 20 "///
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S 0225
1 0.200
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0000 |
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Output Current (A)
==Vin=10.0V==Vin=12.0V==Vin=14.0V
Operating Values
# Name Value Category Description
1. Cin IRMS 6.401 A Current Input capacitor RMS ripple current
2. Cout IRMS 957.002 mA Current Output capacitor RMS ripple current
3. linAvg 3.846 A Current Average input current
4. Llpp 3.602 A Current Peak-to-peak inductor ripple current
5. filter_1 attenuation 542.961 m Filter Attenuation factor
Factor
6. filter_1 target Vpp 9.0 mV Filter Target voltage ripple through filter filter_1
7. BOM Count 11 General Total Design BOM count
8. FootPrint 1.772 k mm? General Total Foot Print Area of BOM components
9. Frequency 599.281 kHz General Switching frequency
10. IC Tolerance 20.0 mV General IC Feedback Tolerance
Copyright © 2015, Texas Instruments Incorporated 7 ti.com/webench
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# Name Value Category Description
11. Phase Frequency 299.64 kHz General Frequency per phase
12. Pout 44.008 W General Total output power
13. Total BOM $0.0 General Total BOM Cost
14. Vout OP 900.0 mV Op_Point Operational Output Voltage
15. filter_1 cut-off freq 410.936 kHz Op_Point Filter cut off frequency filter_1
16. filter_1 voltage drop 14.18 mV Op_Point Voltage drop through filter filter_1
17. Duty Cycle 7.387 % Op_point Duty cycle
18. Efficiency 80.693 % Op_point Steady state efficiency
19. IOUT_OP 48.898 A Op_point lout operating point
20. VIN_OP 14.0V Op_point Vin operating point
21. Vout p-p 16.576 mV Op_point Peak-to-peak output ripple voltage
22. CinPd 163.899 mW Power Input capacitor power dissipation
23. Cout Pd 1.287 mW Power Output capacitor power dissipation
24. ICIqPd 7.0 mW Power IC Iq Pd
25. ICPd 8.752 W Power IC power dissipation
26. LPd 449.126 mW Power Inductor power dissipation
27. Total Pd 10.53 W Power Total Power Dissipation
28. filter_1_Pd 693.395 mW Power Filter Power Loss filter_1
Design Inputs
# Name Value Description
1. lout 48.898 Maximum Output Current
2. lout1 48.898 Output Current #1
3. VinMax 14.0 Maximum input voltage
4. VinMin 10.0 Minimum input voltage
5. Vout 900.0 m Output Voltage
6. Vout1 900.0 m Output Voltage #1
7. base_pn PTHO8T250W Texas Instruments Base Part Number
8. source DC Input Source Type
9. ta 30.0 Ambient temperature

Design Assistance

1. PTHO8T250W Product Folder : http://www.ti.com/product/PTHO8T250W : contains the data sheet and other resources.

Copyright © 2015, Texas Instruments Incorporated
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INSTRUMENTS
WEBENCH ©

Design : 3612920/27 TLV73312PDQNR
TLV73312PDQNR 1.62V-1.98V to 1.20V @ 0.008A

Design Report

VinMin = 1.62V Device = TLV73312PDQNR
VinMax = 1.98V Topology = LDO
Vout = 1.2V Created = 6/23/15 3:22:16 AM
lout = 0.01A BOM Cost = $0.19

Footprint = 10.0 mm’

BOM Count =3

Total Pd = 0.01W

ey

Electrical BOM

out_4
O

TLV73312PDQN
IN
u1 _T/;Ut_1
GND
= ()out_1
——Cout \ 4
T 1.0pF
7.618 mohm
==
_GND_1
K Nout_4 Vout 5 Vout_6 Nout_7

out_5 out_6 out_7
e Qe O

Part Number Properties Qty Price Footprint

C1005X5R0J105M Cap= 1.0 uF 1 $0.01 =

Series= X5R ESR=7.618 mOhm 0402 3 mm?
VDC=6.3V
IRMS=0.0 A

C1005X5R0J105M Cap=1.0 uF 1 $0.01 =

Series= X5R ESR=7.618 mOhm 0402 3 mm?
VDC=6.3V
IRMS=0.0 A

Copyright © 2015, Texas Instruments Incorporated 9 ti.com/webench
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# Name Manufacturer Part Number Properties Qty Price Footprint
3. U1 Texas Instruments TLV73312PDQNR Switcher 1 $0.17 @
DQNO004A 4 mm?
Input Ripple Frequency Vout p-p
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4 © 63 /
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g- uu] 62 P 4
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IC Tj IC Iground
314
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S 07 g S 000003235 . o
: —
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==Vin=1.62V ==Vin=1.8V==Vin=1.98V -1
Operating Values
# Name Value Category Description
1. IC Iground 32.667 pA Current IC ground current
2. lin Avg 8.033 mA Current Average input current
3. BOM Count 3 General Total Design BOM count
4. FootPrint 10.0 mm? General Total Foot Print Area of BOM components
5. IC Tolerance 16.8 mV General IC Feedback Tolerance
6. Output Noise RMS 80.0 pv General Noise RMS
7. Pout 9.6 mW General Total output power
8. Total BOM $0.19 General Total BOM Cost
9. Vinp-p 3.858 mV Op_Point Input Source ripple voltage
10. Efficiency 60.36 % Op_point Steady state efficiency
11. ICTj 31.378 degC Op_point IC junction temperature
Copyright © 2015, Texas Instruments Incorporated 11 ti.com/webench

WEBENCH Project Report 2 : PA_Project_303 (modified from 301)

June 23, 2015 03:22:33 GMT-07:00



WEBENCH® Power Architect Project

# Name Value Category Description
12. ICThetaJA 218.6 degC/W Op_point IC junction-to-ambient thermal resistance
13. IOUT_OP 8.0 mA Op_point lout operating point
14. Input Ripple Frequency 357.593 kHz Op_point Input Source Ripple Frequency for PSRR Calculation
15. PSRR est. -6.789 dB Op_point Power Supply Rejection Ratio, estimated
16. VIN_OP 1.98V Op_point Vin operating point
17. Vout p-p 1.766 mV Op_point Peak-to-peak output ripple voltage
18. ICPd 6.305 mW Power IC power dissipation
19. Total Pd 6.305 mW Power Total Power Dissipation
Design Inputs
# Name Value Description
1. lout 8.0m Maximum Output Current
2. lout1 8.0m Output Current #1
3. VinMax 1.98 Maximum input voltage
4. VinMin 1.62 Minimum input voltage
5. Vout 1.2 Output Voltage
6. Vout1 1.2 Output Voltage #1
7. base_pn TLV73312P Texas Instruments Base Part Number
8. source DC Input Source Type
9. ta 30.0 Ambient temperature

Design Assistance

1.

2. TLV73312P Product Folder : http://www.ti.com/product/ TLV733 : contains the data sheet and other resources.
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- VinMin = 10.0V Device = TPS563200DDCR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 1.8V Created = 6/23/15 3:22:17 AM
lout = 0.24A BOM Cost = $1.38
® . Footprint = 74.0 mm’
WEBENCH Design Report BOM Count = 7
Total Pd = 0.07W
Design : 3612920/28 TPS563200DDCR
TPS563200DDCR 10.0V-14.0V to 1.80V @ 0.23503A
L1
2.er
TPS5632000DC Chst 214 mOhm
100.0 n|
I— o U1 VBsT —|_B|2 E’ﬂhm __;ut_1
. GND VFB gt;twh
EVin —| 83.0mW C)out 1
::?2"2; WF ——Cout
2.0 mOhm Rfbb grdomlghm
10.0 kOhm
63.0 mW
J_ _GND_1
Mout 2
C)out_z
Electrical BOM
i Name Manufacturer Part Number Properties Qﬂ Price Footprint
1. Cbst AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 @3
Series= X7R ESR=280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
2. Cin MuRata GRM32ER61E226KE15L  Cap= 22.0 uF 1 $0.16 [I:[l
Series= X5R ESR= 2.0 mOhm )
VDC=25.0V 1210 15 mm
IRMS=3.67 A
3. Cout MuRata GRM31CR60J476ME19L  Cap=47.0 uF 1 $0.12 [
Series= X5R ESR= 3.0 mOhm 1206 11 mm?
VDC=6.3V
IRMS=0.0 A
4. L1 Coilcraft XFL4020-222MEB L=2.2 yH 1 $0.55 .
DCR=21.4 mOhm
XFL4020 25 mm®
5. Rfbb Vishay-Dale CRCW040210KOFKED Res= 10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
6. Rfbt Vishay-Dale CRCWO040213K7FKED Res= 13.7 kOhm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?

7. U1 Texas Instruments TPS563200DDCR
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Duty Cycle Efficiency
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Output Current (A) Output Current (A)
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Output Current (A)
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IC Iq Pd IC Pd
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Output Current (A) Output Current (A)
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Output Current (A) lout(A)
==Vin=10.0V==Vin=12.0V==Vin=14.0V =10.0==12.0 =14.0
Operating Values
# Name Value Category Description
1. Cin IRMS 136.199 mA Current Input capacitor RMS ripple current
2. Cout IRMS 310.285 mA Current Output capacitor RMS ripple current
3. linAvg 35.243 mA Current Average input current
4. Llpp 967.0 mA Current Peak-to-peak inductor ripple current
5. BOM Count 7 General Total Design BOM count
6. FootPrint 74.0 mm? General Total Foot Print Area of BOM components
7. Frequency 357.593 kHz General Switching frequency
8. Pout 423.054 mW General Total output power
9. Total BOM $1.38 General Total BOM Cost
10. Vout OP 1.8V Op_Point Operational Output Voltage
11. Duty Cycle 6.244 % Op_point Duty cycle
12. Efficiency 85.743 % Op_point Steady state efficiency
13. ICTj 34.192 degC Op_point IC junction temperature
14. ICThetaJA 62.9 degC/W Op_point IC junction-to-ambient thermal resistance
15. IOUT_OP 235.03 mA Op_point lout operating point
16. VIN_OP 14.0V Op_point Vin operating point
17. Vout p-p 3.858 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 37.101 pWw Power Input capacitor power dissipation
19. Cout Pd 288.831 pW Power Output capacitor power dissipation
20. ICIqPd 2.417 mW Power IC Ig Pd
21. ICPd 66.641 mW Power IC power dissipation
22. LPd 3.242 mW Power Inductor power dissipation
23. Total Pd 70.344 mW Power Total Power Dissipation
Design Inputs
# Name Value Description
1. lout 235.03 m Maximum Output Current
2. lout1 235.03 m Output Current #1
3. VinMax 14.0 Maximum input voltage
4. VinMin 10.0 Minimum input voltage
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# Name Value Description

5. Vout 1.8 Output Voltage

6. Vout1 1.8 Output Voltage #1

7. base_pn TPS563200 Texas Instruments Base Part Number
8. source DC Input Source Type

9. ta 30.0 Ambient temperature

Design Assistance
1. TPS563200 Product Folder : http://www.ti.com/product/ TPS563200 : contains the data sheet and other resources.
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H VinMin = 10.0V Device = TPS56520PWPR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 0.95V Created = 6/23/15 3:22:17 AM
lout = 3.47A BOM Cost = $2.07
® . Footprint = 231.0 mm’
WEBENCH Design Report BOM Count = 12

Total Pd = 0.96W

Design : 3612920/29 TPS56520PWPR
TPS56520PWPR 10.0V-14.0V to .95V @ 3.466A

VinMin = 10.0V Vout = 0.95V
VinMax = 14.0V lout = 3.47A

TPS56520PWP coet
VIN vouT 00,0 et

Ren 50.0 mOhm
S )
.S ader :ooD ;gx/v . ﬂg‘kon
_:__wn _:g% F ::401"); e Vsdl u1 sonn ::46';):)"F
3% mohm 40 mohm N .—|€m on o
st = out
) S gme, | QO
;V_3V3 A0 PCND ==Creg 100.0 mW
V=33V ss %23 2.2 F
L L.
—|_4.1 nF
=
Electrical BOM
i Name Manufacturer Part Number Properties Qi Price Footprint
1. Cbst AVX 06033C104KAT2A Cap=100.0 nF 1 $0.01 =
Series= X7R ESR=50.0 mOhm 0603 5 mm®
VDC=25.0V
IRMS=0.0 A
2. Cin MuRata GRM32ER61E226KE15L  Cap=22.0 uF 1 $0.16 [I:[l
Series= X5R ESR= 2.0 mOhm )
VDC=25.0V 1210 15 mm
IRMS=3.67 A
3. Cinx MuRata GRM21BR61E475KA12L  Cap=4.7 uF 1 $0.03 3@
Series= X5R ESR= 4.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
4. Cout Taiyo Yuden JMK212BJ476MG-T Cap=47.0 uF 1 $0.18 @O
Series= X5R VDC=6.3V 0805 7 mm?
IRMS=0.0 A
5. Creg MuRata GRM188R61A225KE34D  Cap= 2.2 uF 1 $0.02 =
Series= X5R VDC=10.0 V 0603 5 mm’
IRMS=0.0 A
6. Css Yageo America CCO0805KRX7R9BB472 Cap=4.7 nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
7. L1 Bourns SRN8040-2R2Y L=2.2 yH 1 $0.22
DCR= 13.0 mOhm
SRN8040 100 mm®
8. Ren Vishay-Dale CRCWO04021K00FKED Res=1000.0 Ohm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
9. Rfbb Susumu Co Ltd RR1220P-223-D Res=22.0 kOhm 1 $0.01 3@
Series= 264 Power= 100.0 mW 0805 7 mm?
Tolerance= 0.5%
10. Rfbt Vishay-Dale CRCWO040212K7FKED Res= 12.7 kOhm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
11. Rpg Vishay-Dale CRCW040210KOFKED Res= 10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
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i Name Manufacturer Part Number Properties Qi Price Footprint

12. U1 Texas Instruments TPS56520PWPR Switcher 1 $1.40

PWP0020N 71 mm?
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Operating Values
# Name Value Category Description
1. Cin IRMS 949.98 mA Current Input capacitor RMS ripple current
2. Cout IRMS 302.952 mA Current Output capacitor RMS ripple current
3. linAvg 303.77 mA Current Average input current
4. Llpp 1.05A Current Peak-to-peak inductor ripple current
5. BOM Count 12 General Total Design BOM count
6. FootPrint 231.0 mm? General Total Foot Print Area of BOM components
7. Frequency 500.0 kHz General Switching frequency
8. Pout 3.293 W General Total output power
9. Total BOM $2.07 General Total BOM Cost
10. Vout OP 950.0 mV Op_Point Operational Output Voltage
11. Duty Cycle 8.108 % Op_point Duty cycle
12. Efficiency 77.425 % Op_point Steady state efficiency
13. ICTj 49.248 degC Op_point IC junction temperature
14. ICThetaJA 26.0 degC/W Op_point IC junction-to-ambient thermal resistance
15. IOUT_OP 3.466 A Op_point lout operating point
16. VIN_OP 14.0V Op_point Vin operating point
17. Vout p-p 5.745 mV Op_point Peak-to-peak output ripple voltage
18. Cin Pd 1.805 mW Power Input capacitor power dissipation
19. Cout Pd 0.0wW Power Output capacitor power dissipation
20. ICPd 740.322 mW Power IC power dissipation
21. LPd 217.889 mW Power Inductor power dissipation
22. Total Pd 960.065 mW Power Total Power Dissipation
Design Inputs
# Name Value Description
1. lout 3.466 Maximum Output Current
2. lout1 3.466 Output Current #1
3. VinMax 14.0 Maximum input voltage
4. VinMin 10.0 Minimum input voltage
5. Vout 950.0 m Output Voltage
6. Vout1 950.0 m Output Voltage #1
7. base_pn TPS56520 Texas Instruments Base Part Number
8. source DC Input Source Type
9. ta 30.0 Ambient temperature

Design Assistance

1. TPS56520 Product Folder : http://www.ti.com/product/TPS56520 : contains the data sheet and other resources.
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- VinMin = 10.0V Device = TPS563200DDCR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 0.9V Created = 6/23/15 3:22:18 AM
lout = 1.56A BOM Cost = $1.58
® . Footprint = 74.0 mm’
WEBENCH Design Report BOM Count = 7
Total Pd = 0.34W
Design : 3612920/30 TPS563200DDCR
TPS563200DDCR 10.0V-14.0V to .90V @ 1.561A
VinMin = 10.0V 1 Vout = 0.8V
VinMax = 14.0V 13 lout = 1.56A
TPS563200DDC] Chst 14.4 mOhm
|— VN s ;oo.g nF] N
EN U1 VBST = o "
L *n oND VFB—‘ ; 1R§;tk0hm
= 63.0 mW C)outJ
o —LCout
2.0 mOhm ; Ribb 68.0 uF
10.0 kOhm
63.0 mW
Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint
1. Cbst AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 3@
Series= X7R ESR=280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
2. Cin MuRata GRM32ER61E226KE15L  Cap= 22.0 uF 1 $0.16 [I:[l
Series= X5R ESR= 2.0 mOhm )
VDC=25.0V 1210 15 mm
IRMS=3.67 A
3. Cout TDK C3216JB0J686M Cap=68.0 uF 1 $0.32 [
Series= 274 VDC=6.3V 1206 11 mm2
IRMS=0.0 A
4. L1 Coilcraft XFL4020-152MEB L=1.5puH 1 $0.55
DCR= 14.4 mOhm
XFL4020 25 mm®
5. Rfbb Vishay-Dale CRCWO040210KOFKED Res= 10.0 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
6. Rfbt Vishay-Dale CRCWO04021K82FKED Res= 1.82 kOhm 1 $0.01
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
7. U1 Texas Instruments TPS563200DDCR Switcher 1 $0.52 !
DDCO006A 10 mm®
Copyright © 2015, Texas Instruments Incorporated 22 ti.com/webench

WEBENCH Project Report 2 : PA_Project_303 (modified from 301)

June 23, 2015 03:22:33 GMT-07:00



WEBENCH® Power Architect Project
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Design Inputs
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Operating Values
# Name Value Category Description
1. Cin IRMS 400.695 mA Current Input capacitor RMS ripple current
2. Cout IRMS 257.118 mA Current Output capacitor RMS ripple current
3. linAvg 124.87 mA Current Average input current
4. Llpp 890.68 mA Current Peak-to-peak inductor ripple current
5. BOM Count 7 General Total Design BOM count
6. FootPrint 74.0 mm? General Total Foot Print Area of BOM components
7. Frequency 669.236 kHz General Switching frequency
8. Pout 1.405 W General Total output power
9. Total BOM $1.58 General Total BOM Cost
10. Vout OP 900.0 mV Op_Point Operational Output Voltage
11. Duty Cycle 6.875 % Op_point Duty cycle
12. Efficiency 80.36 % Op_point Steady state efficiency
13. ICTj 49.305 degC Op_point IC junction temperature
14. ICThetaJA 62.9 degC/W Op_point IC junction-to-ambient thermal resistance
15. IOUT_OP 1.561 A Op_point lout operating point
16. VIN_OP 14.0V Op_point Vin operating point
17. Vout p-p 2.513 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 321.113 pW Power Input capacitor power dissipation
19. Cout Pd 0.0wW Power Output capacitor power dissipation
20. ICIqPd 2.417 mW Power IC Ig Pd
21. ICPd 306.919 mW Power IC power dissipation
22. LPd 36.041 mW Power Inductor power dissipation
23. Total Pd 343.343 mW Power Total Power Dissipation
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# Name Value Description

1. lout 1.561 Maximum Output Current
2. lout1 1.561 Output Current #1

3. VinMax 14.0 Maximum input voltage
4. VinMin 10.0 Minimum input voltage
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# Name Value Description

5. Vout 900.0 m Output Voltage

6. Vout1 900.0 m Output Voltage #1

7. base_pn TPS563200 Texas Instruments Base Part Number
8. source DC Input Source Type

9. ta 30.0 Ambient temperature

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

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

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

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

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

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