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Project Summary

1. Total System Efficiency 92.227 %
2. Total System BOM Count 51.0
3. Total System Footprint 1.383 kmm2
4. Total System BOM Cost $9.69
5. Total System Power Dissipation 5.668 W
--> Launch WEBENCH Power Architect.
Power Supplies
# Name NSID Description Vout lout Efficiency Foot- Cost Design Page
print
1. SUPPLY_1 TPS562200 Switcher : 17V, 2A,6-pin, Low Iq 25V 0.3A 88.4% 82 $1.03 17 5
Synchronous buck converter with
Advanced Eco-mode
2. SUPPLY_2 TPS40304 Switcher : Synchronous Buck 1.2V 8.1A 84.3% 223 $2.66 18 10
Controller
3. SUPPLY_3 LM3152-3.3 Switcher : SIMPLE SWITCHER(r) 33V 10.0A 93.7% 569 $3.12 19 17
Controller
4. SUPPLY_4 LM3152-3.3 Switcher : SIMPLE SWITCHER(r) 33V 7.205A 93.9% 509 $2.88 20 23
Controller
Power Loads
# Name VLoad ILoad Description
1. EP4CE55_VCCA 25V 0.1A VoutRipple=6%, SoftStart delay=1.0 mSec
2. EP4CE55_VCCA 25V 0.1A VoutRipple=6%, SoftStart delay=1.0 mSec
3. EP4CE6_VCCA 25V 0.1A VoutRipple=6%, SoftStart delay=1.0 mSec
4. EP4CE55_VCCD_PLL 1.2V 05A VoutRipple=6%, SoftStart delay=1.0 mSec
5. EP4CE55_VCCINT 1.2V 3A VoutRipple=6%, SoftStart delay=1.0 mSec
6. EP4CE55_VCCD_PLL 1.2V 05A VoutRipple=6%, SoftStart delay=1.0 mSec
7. EP4CES55_VCCINT 1.2V 3A VoutRipple=6%, SoftStart delay=1.0 mSec
8. EP4CE6_VCCD_PLL 1.2V 05A VoutRipple=6%, SoftStart delay=1.0 mSec
9. EP4CEG6_VCCINT 1.2V 0.6A VoutRipple=6%, SoftStart delay=1.0 mSec
10. EP4CE55_VCCIO# 1 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
11. EP4CE55_VCCIO# 2 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
12. EP4CES55_VCCIO# 3 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
13. EP4CES55_VCCIO# 4 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
14. EP4CES55_VCCIO# 5 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
15. EP4CES55_VCCIO# 6 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
16. EP4CES55_VCCIO# 7 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
17. EP4CES55_VCCIO# 8 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
18. EP4CE55_VCCIO# 1 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
19. EPA4CE55_VCCIO# 2 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
20. EP4CE55_VCCIO# 3 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
21. EP4CE55_VCCIO# 4 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
22. EP4CE55_VCCIO# 5 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
23. EP4CE55_VCCIO# 6 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
24. EP4CE55_VCCIO# 7 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
25. EP4CE55_VCCIO# 8 3.3V 05A VoutRipple=10%, SoftStart delay=1.0 mSec
26. EP4CE6_VCCIO# 1 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
27. EP4CE6_VCCIO# 2 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
28. EP4CE6_VCCIO# 3 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
29. EP4CE6_VCCIO# 4 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
30. EP4CE6_VCCIO# 5 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
31. EP4CE6_VCCIO# 6 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
32. EP4CE6_VCCIO# 7 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
33. EP4CE6_VCCIO# 8 3.3V 0.25A  VoutRipple=10%, SoftStart delay=1.0 mSec
34. STM32 3.3V 1A VoutRipple=10%
35. 1S45816100-1 3.3V 0.33 A  VoutRipple=10%
36. 1S45516100-2 3.3V 0.33 A  VoutRipple=10%
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#

Description

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Name VLoad ILoad
1S45516100-3 3.3V 0.33A
1S45516100-4 3.3V 0.33A
1S45532200-1 3.3V 0.33A
1S45532200-2 3.3V 0.33A
1S45532200-3 3.3V 0.33A
1S45532200-4 3.3V 0.33A
DS90CR286-1 3.3V 0.5A
DS90CR286-2 3.3V 0.5A
DS90LV049-1 3.3V 0.28 A
DS90LV049-2 3.3V 0.28 A
DS90LV031-1 3.3V 0.35A
DS90LV031-2 3.3V 0.35A
STM32F103 3.3V 1A
SP3485 3.3V 0.3A
AT24C08 3.3V 0.005 A

FPGAs, Processors

VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%
VoutRipple=10%

# Manufacturer Part Number Name Series Description

1. Altera EP4CE55 FPGA_1 Cyclone-IVE FPGA Altera Cyclone-IV E EP4CE55
http://www.altera.com/literature/hb/cyclone-iv/cyiv-53001.pdf

2. Altera EP4CE55 FPGA_1 Cyclone-IVE FPGA Altera Cyclone-IV E EP4CE55
http://www.altera.com/literature/hb/cyclone-iv/cyiv-53001.pdf

3. Altera EP4CEG6 FPGA_1  Cyclone-IVE FPGA Altera Cyclone-IV E EP4CE6

http://www.altera.com/literature/hb/cyclone-iv/cyiv-53001.pdf
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WEBENCH® Power Architect Project

Project Diagram

WEBENCH® Fower Architect Project ID : 5 PA_Project_307 (moified from 304) FPGA Architect 2015- 08- 18 23:16:19.581

SOURCEDC1

10v- 14y |[S:2A
10.0A max

SUPPLY_1

*3

TPS562200

SUPRLY_2

2.5V, 0.3A

0.4A LOAD 1

0.82A

TPSA0304

1.2V, 8.1A

EP4CES5_VCCA

0.1 LOAD 12

b—————  |ecesveca
0.1a LOAD 23

I eacm_vcca

LOAD.

2
EP4CES’5_VCCD_PLL

0.5A

LM3152-3.3

SUPRLY_4

3.3V, 10.0/

3.0A LOAD_3
p—————— | EmcEss_veoNT
0.5a LOAD 13
p————— | EmacEss_veoD L
3.0a LOAD_14

EP4CES5_VCCINT

0.5A LOAD 24
p——————  |eacE vooD AL
0.6 LOAD 25

L |emcE_veonT

LOAD_4

~ | ePaces5_vecios 1

A 0.5A

0.5A LOAD_5
p—————— | emcess_vecios 2

0.5 LOAD 6

¢————{  |EMcE5_VCCIo8S

0.5A LOAD?

— ER4CES5_VCCIOE 4

05A LOAD 8

¢————  |Fracess_veoio#s

0.54 LOAD 9

¢————{ | EMcE5_VCCI086

0.5A LOAD_10

¢—————  |eaces_vecior7

0.5A LOAD 11

¢—————{  |EacEss_Vecioss

0.5a LOAD_15

¢———{  |emucms_vecios1

0.5A LOAD_16

¢—————{  |EMcEs5_VCCIo82

0.5A LOAD_17

L EP4CES5_VCCIOH 3

1.81A

*i

LM3152-3.3

0.5A LOAD 18

——— EPACES5_VCCIO# 4

0.5A LOAD_19

¢———— | EMcES5_VCCI085

0.5a LOAD_20

¢—————  |e4ces_vealore

0.5A LOAD 21

¢————{ | EPacEs5_VCCIO87

0.5A LOAD_22

¢———{ | EmucEss5_vecioss

0.25A LOAD_26
L EP4CEB_VCCIO# L

0.254 LOAD_ 27
¢———  |emcms_vcoosz
0.254 LOAD 28
¢————  |eacE_vooioss
0.254 LOAD 29
¢————{  |EemcEs_vcoio#4
0.25A LOAD_30
¢————  |eracm vocors
0.254 LOAD 81
¢————  |EracEs_vecio#6
0.254 LOAD_32
¢————  |emcm_vecoos7
0.254 LOAD 33

L———  |erace_vcoiogs

1.0A LOAD 34

33V, 7.2A
STM32

0.33a LOAD_35
¢—————{  |i1s45516100-1

0.33a LOAD_36

¢————  |ist5s16100-2

LOAD_37
0.33A £
1

0.33A LOAD_38
¢——————{  ]1545516100-4

0.23a LOAD_39
¢—————{  |is45582200-1

0.33a LOAD_40
¢————  |isi5532200-2

LOAD_41
0.33A .

LOAD_42
0.33A &
1

0.5a LOAD 43
¢—————  |psocress-1
0.5 LOAD 44
¢————  |pssocress-2
0.28a LOAD_45

DSI0LV049- 1
0.28A LOAD_46
— DSO0LV049-2
0.35A LOAD 47
¢———  |pssoLvoai-1
0.25A LOAD 48

¢————  |pswoLvoal-2

1.0a LOAD 49
1 |stMazrios

0.3a LOAD 51

A s

0.0 LOAD 50
AT24C08

Copyright © 2015, Texas Instruments Incorporated

WEBENCH Project Report 5 : PA_Project_307 (modified from 304)

3

August 18, 2015 23:16:59 GMT-07:00

ti.com/webench



WEBENCH® Power Architect Project

Electrical Procurement BOM

Manufacturer Part Number Description Quantity Budgetary Price Footprint
(mm’)
AVX 08053C104KAT2A 0805 4 $0.01 27
Panasonic 6SVPE220MW CAPSMT_62_EG61 4 $0.14 107
Infineon Technologies BSCO057NO3MS G PG- 1 $0.28 55
TDSON-8
Infineon Technologies BSCO080NO3MS G PG- 1 $0.26 55
TDSON-8
TDK C3216X5R0J226K 1206 1 $0.11 11
Yageo America CC0805JRNPO9BN221 0805 1 $0.01 7
Yageo America CCO0805KRX7R9BB153 0805 2 $0.01 14
Yageo America CCO0805KRX7R9BB222 0805 1 $0.01 7
Yageo America CCO0805KRX7R9BB682 0805 1 $0.01 7
Vishay-Dale CRCWO0402100KFKED 0402 1 $0.01 3
Vishay-Dale CRCWO040210KOFKED 0402 3 $0.01 9
Vishay-Dale CRCW040222K6FKED 0402 1 $0.01 3
Vishay-Dale CRCWO0402309RFKED 0402 1 $0.01 3
Vishay-Dale CRCWO04023K16FKED 0402 1 $0.01 3
Vishay-Dale CRCWO04023K74FKED 0402 1 $0.01 3
Texas Instruments CSD17302Q5A TRANS_NexFET_Q5A 1 $0.36 55
Texas Instruments CSD17308Q3 TRANS_NexFET_Q3 1 $0.34 19
Texas Instruments CSD17507Q5A TRANS_NexFET_Q5A 1 $0.34 55
Texas Instruments CSD17577Q3A TRANS_NexFET_Q3A 1 $0.28 18
Taiyo Yuden EMK212B7225KG-T 0805 2 $0.03 14
Taiyo Yuden EMK212B7474KD-T 0805 2 $0.02 14
MuRata GRM155R71C183KA01D 0402 1 $0.01 3
MuRata GRM188R61A225KE34D 0603 1 $0.02 5
MuRata GRM188R61E105KA12D 0603 1 $0.01 5
MuRata GRM21BR61E475MA12L 0805 3 $0.06 20
MuRata GRM31CR60J107ME39L 1206 2 $0.20 11
MuRata GRM32ER61E226KE15L 1210 1 $0.16 15
Texas Instruments LM3152MHX-3.3/NOPB MXA14A 2 $1.35 118
Bourns SRP1270-1R5M SRP1270 1 $0.60 246
Bourns SRP1270-2R2M SRP1270 1 $0.60 246
Bourns SRP6540-R82M SRP6540 1 $0.49 83
Bourns SRR4028-3R3Y SRR4028 1 $0.26 34
Texas Instruments TPS40304DRCR S-PVSON- 1 $0.95 17
N10
Texas Instruments TPS562200DDCR DDCO0006A 1 $0.47 10
Total 49 $9.65 1302
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WEBENCH® Power Architect Project

. VinMin = 10.0V Device = TPS562200DDCR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 2.5V Created = 8/18/15 11:16:14 PM
lout = 0.3A BOM Cost = $1.03
® . Footprint = 82.0 mm’
WEBENCH Design Report BOM Count = 7
Total Pd = 0.1W
Design : 714569/17 TPS562200DDCR
TPS562200DDCR 10.0V-14.0V to 2.50V @ 0.3A
L1
[TPS562200DD(] 3B e
VIN Chst YYY\
100.0 nFj
|— E VBST ) __D_ut_l
_;Jvin ™ VFB—| 30 :ﬁ;m ()out 1
——Cin
T 22.0 uF ——Cout
2.0 mOhm Rfbb g?‘inm[ghm
10.0 kOhm
63.0 mW
J_ _GND_1
_Tm_ut_z __o_ut_3
()out_z )lout_a
Electrical BOM
i 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 7 mm?
VDC=25.0V
IRMS=0.0 A
2. Cin MuRata GRM32ER61E226KE15L Cap=22.0 uF 1 $0.16 [E[l
Series= X5R ESR= 2.0 mOhm
VDC=25.0 V 1210 15 mm’
IRMS=3.67 A
3. Cout TDK C3216X5R0J226K Cap=22.0 uF 1 $0.11 11}
Series= X5R ESR= 2.0 mOhm 1206 11 mm2
VDC=6.3V
IRMS=3.62 A
4. L1 Bourns SRR4028-3R3Y L=3.3 uH 1 $0.26
DCR= 35.0 mOhm
SRR4028 34 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 CRCW040222K6FKED Res= 22.6 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
7. U1 Texas Instruments TPS562200DDCR Switcher 1 $0.47 I
DDCO006A 10 mm®
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WEBENCH® Power Architect Project
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WEBENCH® Power Architect Project
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WEBENCH® Power Architect Project
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Operating Values

==10.0==12.0=14.0

# Name Value Category Description
1. CinIRMS 169.532 mA Current Input capacitor RMS ripple current
2. Cout IRMS 294.597 mA Current Output capacitor RMS ripple current
3. linAvg 60.596 mA Current Average input current
4. Llpp 883.94 mA Current Peak-to-peak inductor ripple current
5. BOM Count 7 General Total Design BOM count
6. FootPrint 82.0 mm? General Total Foot Print Area of BOM components
7. Frequency 475.736 kHz General Switching frequency
8. Pout 750.0 mW General Total output power
9. Total BOM $1.03 General Total BOM Cost
10. Vout OP 25V Op_Point Operational Output Voltage
11. Duty Cycle 12.141 % Op_point Duty cycle
12. Efficiency 88.407 % Op_point Steady state efficiency
13. ICTj 40.0 degC Op_point IC junction temperature
14. ICThetaJA 109.0 degC/W Op_point IC junction-to-ambient thermal resistance
15. IOUT_OP 300.0 mA Op_point lout operating point
16. VIN_OP 140V Op_point Vin operating point
17. Vout p-p 11.379 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 57.482 yW Power Input capacitor power dissipation
19. Cout Pd 173.575 pwW Power Output capacitor power dissipation
20. ICIgPd 3.422 mW Power IC Ig Pd
21. ICPd 91.74 mW Power IC power dissipation
22. LPd 6.188 mW Power Inductor power dissipation
23. Total Pd 98.349 mW Power Total Power Dissipation
Design Inputs
# Name Value Description
1. lout 300.0 m Maximum Output Current
2. lout1 300.0 m Output Current #1
3. SoftStart 1.0 ms Soft Start Time (ms)
4. VinMax 14.0 Maximum input voltage
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# Name Value Description
5. VinMin 10.0 Minimum input voltage
6. Vout 25 Output Voltage
7. Vout1 25 Output Voltage #1
8. base_pn TPS562200 Texas Instruments Base Part Number
9. source DC Input Source Type
10. ta 30.0 Ambient temperature

Design Assistance
1. TPS562200 Product Folder : http://www.ti.com/product/TPS562200 : contains the data sheet and other resources.
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H VinMin = 10.0V Device = TPS40304DRCR
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 1.2V Created = 8/18/15 11:16:16 PM
lout = 8.1A BOM Cost = $2.66
® . Footprint = 223.0 mm’
WEBENCH Design Report BOM Count = 20

Total Pd = 1.81W

Design : 714569/18 TPS40304DRCR
TPS40304DRCR 10.0V-14.0V to 1.20V @ 8.1A

gtwn YR GERY |E \'\I’IdlM = 300V
::97“ ) IdsMeax= 47.0 Amps
23 fnohm L ovee #6000
1.0 pyF |B_g_°° )
e - 5.5 mOhm
= UL Mout_1
J—Gss
In.o nF J_ o . Tégg:g ohm _=§o°:°"l:(‘,‘:
L g !
ceome 55y I v ; ot
——Ccomp2, = S0 ?ﬁ‘lﬂ‘.i’fé‘?"’)inps
T 200er Recomp JT_ ;&14 kOhm =
63.0mwW L ’ _GND_1
_VB_ut_Z __o_ut_a __o_ut_4 __o_ul_s _Tln_ut_s
; Rload ; Rload g Rload g Rload g Rioad
Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint
1. Chbst AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 =
Series= X7R ESR=280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
2. Cbyp MuRata GRM188R61A225KE34D  Cap= 2.2 uF 1 $0.02 =
Series= X5R VDC=10.0V 0603 5 mm’
IRMS=0.0 A
3. Ccomp Yageo America CCO0805KRX7R9BB682 Cap=6.8 nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
4. Ccomp2 Yageo America CC0805JRNPO9BN221 Cap=220.0 pF 1 $0.01 =
Series= COG/NPO VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
5. Ccomp3 Yageo America CCO0805KRX7R9BB222 Cap=2.2nF 1 $0.01 =
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
6. Cin MuRata GRM21BR61E475MA12L  Cap=4.7 uF 1 $0.06 @
Series= X5R ESR= 2.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=7.29 A
Copyright © 2015, Texas Instruments Incorporated 10 ti.com/webench
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Name Manufacturer Part Number Properties Qﬂ Price Footprint
Cout MuRata GRM31CR60J107ME39L  Cap= 100.0 uF 2 $0.20 [
Series= X5R ESR= 3.0 mOhm 1206 11 mm?
VDC=6.3V
IRMS=0.0 A
Css MuRata GRM155R71C183KA01D  Cap=18.0 nF 1 $0.01 -
Series= X7R VDC=16.0 V 0402 3 mm’
IRMS=0.0 A
Cvcc MuRata GRM188R61E105KA12D  Cap= 1.0 uF 1 $0.01 -
Series= X5R VDC=25.0V 0603 5 mm’
IRMS=0.0 A
L1 Bourns SRP6540-R82M L=820.0 nH 1 $0.49
DCR= 5.5 mOhm
SRP6540 83 mm’
M1 Texas Instruments CSD17308Q3 VdsMax= 30.0 V 1 $0.34 .
IdsMax= 47.0 Amps
TRANS_NexFET_Q3 19
mm?
M2 Texas Instruments CSD17577Q3A VdsMax= 30.0 V 1 $0.28 -
ldsMax= 19.0 Amps
TRANS_NexFET_Q3A 18
mm?
Rcomp Vishay-Dale CRCWO04023K16FKED Res= 3.16 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rcomp2  Vishay-Dale CRCWO0402309RFKED Res= 309.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbb Vishay-Dale CRCWO040210KOFKED Res= 10.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbt Vishay-Dale CRCW040210KOFKED Res= 10.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rpgood Vishay-Dale CRCWO0402100KFKED Res= 100.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rs Vishay-Dale CRCW04023K74FKED Res= 3.74 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
U1 Texas Instruments TPS40304DRCR Switcher 1 $0.95 .
S-PVSON-N10 17 mm?
Duty Cycle Cin IRMS
12.75 2.75
1250
1225 2.50 »
12.00 225 P //4‘
11.75 / / /
11.50 2.00
11.25 —~ e
11.00 S =
1075 S 150 /,/
1050 x 105 /A/
10.25 < ///
10.00 O 100 //
9.75
9.50 0.75
925 050
9.00
875 025 [P
8.50

05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 8.0
Output Current (A)
==\/in=10.0V==Vin=12.0V==\/in=14.0V
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http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/TPS40304
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Operating Values
# Name Value Category Description
1. CinIRMS 2.322 A Current Input capacitor RMS ripple current
2. Cout IRMS 678.334 mA Current Output capacitor RMS ripple current
3. linAvg 823.35 mA Current Average input current
4. Llpp 2.35A Current Peak-to-peak inductor ripple current
5. SW Ipk 9.275 A Current Peak switch current
6. BOM Count 20 General Total Design BOM count
7. FootPrint 223.0 mm? General Total Foot Print Area of BOM components
8. Frequency 600.0 kHz General Switching frequency
9. IC Tolerance 10.0 mV General IC Feedback Tolerance
10. Pout 9.72 W General Total output power
11. Total BOM $2.66 General Total BOM Cost
12. Low Freq Gain 81.556 dB Op_Point Gain at 10Hz
13. Cross Freq 43.088 kHz Op_point Bode plot crossover frequency
14. Duty Cycle 9.032 % Op_point Duty cycle
15. Efficiency 84.325 % Op_point Steady state efficiency
16. Gain Marg -38.733 dB Op_point Bode Plot Gain Margin
17. 1OUT_OP 8.1A Op_point lout operating point
18. Phase Marg 64.49 deg Op_point Bode Plot Phase Margin
19. VIN_OP 14.0V Op_point Vin operating point
20. Vout p-p 2.448 mV Op_point Peak-to-peak output ripple voltage
21. CinPd 10.781 mW Power Input capacitor power dissipation
22. Cout Pd 690.206 yW Power Output capacitor power dissipation
23. ICPd 685.272 mW Power IC power dissipation
24. LPd 451.069 mW Power Inductor power dissipation
25. M1 Pd 192.487 mW Power M1 MOSFET total power dissipation
26. M1 PdCond 58.287 mW Power M1 MOSFET conduction losses
27. M1 PdSw 134.2 mW Power M1 MOSFET switching losses
28. M2 Pd 466.571 mW Power M2 MOSFET total power dissipation
29. M2 PdCond 343.605 mW Power M2 MOSFET conduction losses
30. M2 PdSw 122.966 mW Power M2 MOSFET switching losses
31. Total Pd 1.807 W Power Total Power Dissipation
Copyright © 2015, Texas Instruments Incorporated 15 ti.com/webench
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Design Inputs

# Name Value Description
1. lout 8.1 Maximum Output Current
2. lout1 8.1 Output Current #1

3. SoftStart 1.0 ms Soft Start Time (ms)

4. VinMax 14.0 Maximum input voltage
5. VinMin 10.0 Minimum input voltage

6. Vout 1.2 Output Voltage
7. Vout1 1.2 Output Voltage #1

8. base_pn TPS40304 Texas Instruments Base Part Number
9. source DC Input Source Type

10. ta 30.0 Ambient temperature

Design Assistance

1. TPS40304 Product Folder : http://www.ti.com/product/TPS40304 : contains the data sheet and other resources.

Copyright © 2015, Texas Instruments Incorporated

WEBENCH Project Report 5 : PA_Project_307 (modified from 304)

16

August 18, 2015 23:16:59 GMT-07:00

ti.com/webench


http://www.ti.com/product/TPS40304

WEBENCH® Power Architect Project

WEBENCH ®

I

TEXAS
INSTRUMENTS

Design Report

Design : 714569/19 LM3152MHX-3.3/NOPB

LM3152MHX-3.3/NOPB 10.0V-14.0V to 3.30V @ 10.0A

#
1,

VinMin = 10.0V
VinMax = 14.0V
Vout = 3.3V
lout = 10.0A

Device = LM3152MHX-3.3/NOPB
Topology = Buck

Created = 8/18/15 11:16:16 PM
BOM Cost = $3.12

Footprint = 569.0 mm’

BOM Count = 13

Total Pd = 2.22W

Electrical BOM
Name Manufacturer Part Number Properties Qi Price Footprint
Cbst Taiyo Yuden EMK212B7474KD-T Cap=470.0 nF 1 $0.02 @
Series= X7R VDC=16.0 V 0805 7 mm?
IRMS=0.0 A
Cbyp AVX 08053C104KAT2A Cap=100.0 nF 1 $0.01 @
Series= X7R ESR= 280.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
Cin MuRata GRM21BR61E475MA12L  Cap=4.7 uF 3 $0.06 @
Series= X5R ESR= 2.0 mOhm 0805 7 mm®
VDC=25.0V
IRMS=7.29 A
Cout Panasonic 6SVPE220MW Cap=220.0 uF 2 $0.14
Series= SVPE ESR= 15.0 mOhm
VDC=6.3V
IRMS=3.15 A CAPSMT_62_E61 53 mm®
Css Yageo America CCO0805KRX7R9BB153 Cap=15.0 nF 1 $0.01 3@
Series= X7R VDC=50.0 V 0805 7 mm?
IRMS=0.0 A
Cvce Taiyo Yuden EMK212B7225KG-T Cap=2.2 uF 1 $0.03 @
Series= X7R VDC=16.0V 0805 7 mm®
IRMS=0.0 A
L1 Bourns SRP1270-1R5M L=1.5puH 1 $0.60
DCR= 2.6 mOhm
SRP1270 246 mm’
M1 Texas Instruments CSD17302Q5A VdsMax= 30.0 V 1 $0.36
IdsMax= 87.0 Amps
TRANS_NexFET_Q5A 55
2
M2 Infineon Technologies BSC057NO3MS G VdsMax= 30.0 V 1 $0.28

Copyright © 2015, Texas Instruments Incorporated
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# Name Manufacturer Part Number Properties Qty Price Footprint
10. U1 Texas Instruments LM3152MHX-3.3/NOPB Switcher 1 $1.35 i
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Operating Values

# Name Value Category Description
1. CinIRMS 4.309 A Current Input capacitor RMS ripple current
2. Cout IRMS 936.537 mA Current Output capacitor RMS ripple current
3. Ilim 22.882 A Current Current limit threshold
4. lin Avg 2515A Current Average input current
5. Llpp 3.244 A Current Peak-to-peak inductor ripple current
6. SW Ipk 11.622 A Current Peak switch current
7. BOM Count 13 General Total Design BOM count
8. FootPrint 569.0 mm? General Total Foot Print Area of BOM components
9. Frequency 541.545 kHz General Switching frequency
10. IC Tolerance 66.0 mV General IC Feedback Tolerance
11. Pout 33.0W General Total output power
12. Total BOM $3.12 General Total BOM Cost
13. Duty Cycle 24.63 % Op_point Duty cycle
14. Efficiency 93.707 % Op_point Steady state efficiency
15. IOUT_OP 10.0 A Op_point lout operating point
16. VIN_OP 140V Op_point Vin operating point
17. Vout p-p 1.702 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 12.376 mW Power Input capacitor power dissipation
19. Cout Pd 6.578 mW Power Output capacitor power dissipation
20. ICPd 246.5 mW Power IC power dissipation
21. LPd 325.0 mW Power Inductor power dissipation
22. M1Pd 545.759 mW Power M1 MOSFET total power dissipation
23. M1 PdCond 218.677 mW Power M1 MOSFET conduction losses
24. M1 PdSw 327.082 mW Power M1 MOSFET switching losses
25. M2 Pd 1.08 W Power M2 MOSFET total power dissipation
26. M2 PdCond 709.03 mwW Power M2 MOSFET conduction losses
27. M2 PdSw 370.737 mW Power M2 MOSFET switching losses
28. Total Pd 2.216 W Power Total Power Dissipation

Design Inputs
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# Name Value Description
1. lout 10.0 Maximum Output Current
2. lout1 10.0 Output Current #1
3. SoftStart 1.0 ms Soft Start Time (ms)

4. VinMax 14.0 Maximum input voltage
5. VinMin 10.0 Minimum input voltage

6. Vout 3.3 Output Voltage
7. Vout1 3.3 Output Voltage #1
8. base_pn LM3152 Texas Instruments Base Part Number
9. source DC Input Source Type

10. ta 30.0 Ambient temperature

Design Assistance
1. LM3152 Product Folder : http://www.ti.com/product/LM3152 : contains the data sheet and other resources.
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- VinMin = 10.0V Device = LM3152MHX-3.3/NOPB
I TEXAS VinMax = 14.0V Topology = Buck
INSTRUMENTS Vout = 3.3V Created = 8/18/15 11:16:18 PM
lout = 7.2A BOM Cost = $2.88
® . Footprint = 509.0 mm?
WEBENCH Design Report BOM Count = 11
Total Pd = 1.55W
Design : 714569/20 LM3152MHX-3.3/NOPB
LM3152MHX-3.3/NOPB 10.0V-14.0V to 3.30V @ 7.205A
%‘; T LM3152 4 Ilg; o
1T " i "
1 L. | TR s
1 B e
= hE Bl Dpois
Electrical BOM
# Name Manufacturer Part Number Properties Qty Price Footprint
1. Chbst Taiyo Yuden EMK212B7474KD-T Cap=470.0 nF 1 $0.02 @
Series= X7R VDC=16.0V 0805 7 mm’
IRMS=0.0 A
2. Cbyp AVX 08053C104KAT2A Cap= 100.0 nF 1 $0.01 @
Series= X7R ESR= 280.0 mOhm 0805 7 mm®
VDC=25.0V
IRMS=0.0 A
3. Cin MuRata GRM21BR61E475MA12L  Cap=4.7 uF 2 $0.06 @
Series= X5R ESR= 2.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=7.29 A
4. Cout Panasonic 6SVPE220MW Cap=220.0 uF 1 $0.14
Series= SVPE ESR= 15.0 mOhm
VDC=6.3V
IRMS=3.15 A CAPSMT_62_E61 53 mm’
5. Css Yageo America CCO0805KRX7R9BB153 Cap=15.0 nF 1 $0.01 @3
Series= X7R VDC=50.0V 0805 7 mm®
IRMS=0.0 A
6. Cvcc Taiyo Yuden EMK212B7225KG-T Cap=2.2 uF 1 $0.03 @
Series= X7R VDC=16.0V 0805 7 mm’
IRMS=0.0 A
7. L1 Bourns SRP1270-2R2M L=2.2pH 1 $0.60
DCR= 4.2 mOhm
SRP1270 246 mm’
8. M1 Texas Instruments CSD17507Q5A VdsMax= 30.0 V 1 $0.34
IdsMax= 65.0 Amps
TRANS_NexFET_Q5A 55
mm’
9. M2 Infineon Technologies BSCO80NO3MS G VdsMax= 30.0 V 1 $0.26
IdsMax= 53.0 Amps
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http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.avx.com/docs/masterpubs/smccp.pdf
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://industrial.panasonic.com/www%2Ddata/pdf/AAB8000/AAB8000CE2.pdf
http://www.yageo.com/documents/recent/UPY%2DGPHC%5FX7R%5F6.3V%2Dto%2D50V%5F7.pdf
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://www.bourns.com/data/global/pdfs/SRP1270.pdf
http://www.ti.com/lit/ds/symlink/csd17507q5a.pdf
http://www.infineon.com/dgdl/BSC080N03MSG%5Frev1.13.pdf?folderId%3Ddb3a304313d846880113d91d60c500c4%26fileId%3Ddb3a304313d846880113de6cfd390383
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i Name Manufacturer Part Number Properties Qi Price Footprint

10. U1 Texas Instruments LM3152MHX-3.3/NOPB Switcher 1 $1.35 i

MXA14A 59 mm’
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Operating Values
# Name Value Category Description
1. CinIRMS 3.105 A Current Input capacitor RMS ripple current
2. Cout IRMS 628.104 mA Current Output capacitor RMS ripple current
3. Ilim 17.821 A Current Current limit threshold
4. lin Avg 1.809 A Current Average input current
5. Llpp 2176 A Current Peak-to-peak inductor ripple current
6. SW Ipk 8.293 A Current Peak switch current
7. BOM Count 11 General Total Design BOM count
8. FootPrint 509.0 mm? General Total Foot Print Area of BOM components
9. Frequency 550.875 kHz General Switching frequency
10. IC Tolerance 66.0 mV General IC Feedback Tolerance
11. Pout 23.776 W General Total output power
12. Total BOM $2.88 General Total BOM Cost
13. Duty Cycle 24.644 % Op_point Duty cycle
14. Efficiency 93.894 % Op_point Steady state efficiency
15. IOUT_OP 7.205 A Op_point lout operating point
16. VIN_OP 140V Op_point Vin operating point
17. Vout p-p 2.244 mV Op_point Peak-to-peak output ripple voltage
18. CinPd 9.64 mW Power Input capacitor power dissipation
19. Cout Pd 5.918 mW Power Output capacitor power dissipation
20. ICPd 188.46 mW Power IC power dissipation
21. LPd 272.538 mW Power Inductor power dissipation
22. M1Pd 344.489 mW Power M1 MOSFET total power dissipation
23. M1 PdCond 172.111 mW Power M1 MOSFET conduction losses
24. M1 PdSw 172.379 mW Power M1 MOSFET switching losses
25. M2 Pd 725.211 mW Power M2 MOSFET total power dissipation
26. M2 PdCond 467.569 mWwW Power M2 MOSFET conduction losses
27. M2 PdSw 257.642 mW Power M2 MOSFET switching losses
28. Total Pd 1.546 W Power Total Power Dissipation
Design Inputs
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# Name Value Description

1. lout 7.205 Maximum Output Current

2. lout1 7.205 Output Current #1

3. VinMax 14.0 Maximum input voltage

4. VinMin 10.0 Minimum input voltage

5. Vout 3.3 Output Voltage

6. Vout1 3.3 Output Voltage #1

7. base_pn LM3152 Texas Instruments Base Part Number
8. source DC Input Source Type

9. ta 30.0 Ambient temperature

Design Assistance
1. LM3152 Product Folder : http://www.ti.com/product/LM3152 : 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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