H VinMin = 8.0V Device = TPS40170RGYR

I TEXAS VinMax = 32.0V Topology = Buck
INSTRUMENTS Vout = 7.0V MY g™ = 2018-01-23 17:09:29.086
lout = 8.0A BOM H|& = $5.72
® BOM B &= =29
WEBENCH CIXIRl B M Total Pd = 3.78W

Design : 5054459/18 TPS40170RGYR
TPS40170RGYR 8.0V-32.0V to 7.00V @ 8.0A

B é—";;m
pms "f’f’m
My Comments
No comments
7| BOM
# B AR EEHS g4 Qty Price HeHH™
1. Chbst Kemet C0805C104M5RACTU Cap=100.0 nF 1 $0.01 |
Series= X7R ESR=64.0 mOhm 0805 7 mm?
VDC=50.0 V
IRMS=1.64 A
2. Cbyp MuRata GRM219R61C475KE15D Cap=4.7 uF 1 $0.03 |
Series= X5R ESR=5.591 mOhm 0805 7 mm?
VDC=16.0V
IRMS= 1.8634 A
3. Ccomp TDK C2012C0G1H333J125AA Cap=33.0 nF 1 $0.09 |
Series= COG/NPO VDC=50.0 V 0805 7 mm’
IRMS=0.0 A
4. Ccomp2 Kemet C0805C152J5GACTU Cap=1.5nF 1 $0.02 |
Series= COG/NPO VDC=50.0 V 0805 7 mm®
IRMS=0.0 A
5. Ccomp3 MuRata GRM1885C1H222JA01J Cap=2.2nF 1 $0.01 n
Series= COG/NPO VDC=50.0V 0603 5 mm’
IRMS=0.0 A
6. Cilim MuRata GRM216R71E102KA01D Cap=1.0 nF 1 $0.01 |
Series= X7R ESR= 1.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
7. Cin Panasonic 50SVPF39M Cap= 39.0 uF 2 $0.76
Series= SVPF ESR=25.0 mOhm
VDC=50.0 V
IRMS=3.8 A
CAPSMT_62_E12 106 mm’
8. Cldrv MuRata GRM216R71E102KA01D Cap=1.0 nF 1 $0.01 |
Series= X7R ESR= 1.0 mOhm 0805 7 mm?
VDC=25.0V
IRMS=0.0 A
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http://capacitoredge.kemet.com/capedge2/DataSheet/Datasheet%2DC0805C104M5RACTU.pdf?pn%3DC0805C104M5RACTU
http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM219R61C475KE15D
http://product.tdk.com/capacitor/mlcc/en/documents/mlcc%5Fcommercial%5Fgeneral%5Fen.pdf
http://www.kemet.com/docfinder?Partnumber%3DC0805C152J5GACTU
http://www.murata.com/products/catalog/pdf/c02e.pdf
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM216R71E102KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM216R71E102KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
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Tolerance= 1.0%

ek YA FEHS 54 Qty Price  H{HY
Cout MuRata GRM31CR61A226KE19L Cap=22.0 uF 1 $0.08 [
Series= X5R ESR= 3.637 mOhm 1206_1 90 11 mm2
VDC=10.0V
IRMS= 3.56456 A
Coutx Kemet C0805C106K8PACTU Cap=10.0 uF 1 $0.02 ]
Series= X5R ESR= 3.0 mOhm 0805 7 mm?
VDC=10.0V
IRMS=11.43 A
. Css MuRata GRMO033R70J222KA01D Cap=2.2nF 1 $0.01 -
Series= X7R ESR= 1.0 mOhm 0201 2 mm®
VDC=6.3V
IRMS=0.0 A
Cvdd Taiyo Yuden EMK107B7105KA-T Cap=1.0 uF 1 $0.01 n
Series= X7R ESR= 1.0 mOhm 0603 5 mm?
VDC=16.0 V
IRMS=0.0 A
Cvin AVX 08055C105KAT2A Cap=1.0 uF 1 $0.06 [ ]
Series= X7R ESR= 1.0 mOhm 0805 7 mm?
VDC=50.0 V
IRMS=0.0 A
L1 Bourns SRP1250-6R8M L=6.8 uyH 1 $0.65
DCR= 16.0 mOhm
SRP1250 253 mm®
M1 Texas Instruments CSD18543Q3A VdsMax= 60.0 V 1 $0.27 .
IdsMax= 35.0 Amps
DNHOO008A 18 mm®
M2 Texas Instruments CSD19537Q3 VdsMax= 100.0 V 1 $0.41 .
IdsMax= 50.0 Amps
DQGO008A 18 mm®
Rcomp Vishay-Dale CRCWO0402634RFKED Res=634.0 Ohm 1 $0.01 =
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rcomp2  Vishay-Dale CRCWO0402487RFKED Res=487.0 Ohm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rcs Vishay-Dale CRCW040234K0FKED Res= 34.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Renb Vishay-Dale CRCWO040210K2FKED Res= 10.2 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rent Vishay-Dale CRCWO040230K9FKED Res= 30.9 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbb Vishay-Dale CRCWO0402931RFKED Res= 931.0 Ohm 1 $0.01 -
Series= CRCW..e3 Power=63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rfbt Susumu Co Ltd RR1220P-103-D Res= 10.0 kOhm 1 $0.01 |
Series= RR12 Power= 100.0 mW 0805 7 mm?
Tolerance= 0.5%
Rpgood Vishay-Dale CRCWO0402100KFKED Res= 100.0 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rscp Vishay-Dale CRCWO04029K76FKED Res=9.76 kOhm 1 $0.01 =
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
Rt Vishay-Dale CRCWO040226K7FKED Res= 26.7 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
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http://psearch.en.murata.com/capacitor/result/smd/?status%3Dall%26pid%3DGRM31CR61A226KE19L
http://capacitoredge.kemet.com/capedge2/DataSheet/Datasheet%2DC0805C106K8PACTU.pdf?pn%3DC0805C106K8PACTU
http://search.murata.co.jp/Ceramy/PnsearchViewAction.do?HnOFG%3DON%26HnNFG%3DON%26SEL%5FCNT%3D50%26sLang%3Den%26sKey%3DGRM033R70J222KA01D%26x%3D9%26y%3D9%26search%3Dstartwith
http://www.yuden.co.jp/ut/product/pdf/djmk%5Fe.pdf
http://datasheets.avx.com/X7RDielectric.pdf
http://www.bourns.com/data/global/pdfs/SRP1250.pdf
http://www.ti.com/lit/ds/symlink/csd18543q3a.pdf
http://www.ti.com/lit/ds/symlink/csd19537q3.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.susumu.co.jp/english/pdf/products%2Dj01%2D04.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
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# BE A f2Eds Eo Qty Price Me#HX
27. Rtrk Vishay-Dale CRCWO04029K76FKED Res= 9.76 kOhm 1 $0.01 -
Series= CRCW..e3 Power= 63.0 mW 0402 3 mm?
Tolerance= 1.0%
28. U1 Texas Instruments TPS40170RGYR Switcher 1 $2.40 -
RGY0020A 25 mm®
IC Tj Duty Cycle
48 90
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Output Current (A) Output Current (A)
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Cin IRMS M2 PdSw
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3.00 ,.// 045 ~
2.75 e //
. ” 0.40 > o
< 250 §0 i
D 225 > =z
= 2.00 // ‘/ % 0.30 //
o 2 r g ~ - ”
175 ,/ & s 4/ e
O 150 sy S // —
1.25 =~ 020 / o
1.00 o~ 015 / —
! 7 : —
0.75 /l/‘ 0.10 —
. -
0.50 [ Z //
025 | 0.05 [iw
0.00 0.00

05 10 15 20 25 30 35 40 45 50 55 6.0 65 7.0 75 8.0
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http://www.vishay.com/docs/20035/dcrcwe3.pdf
http://www.ti.com/product/TPS40170
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L Pd Efficiency
97.5
1o / 97.0 7
96.5 |\ \\\
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s / X940 / Ve -
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- C 925 4
0.4 Eez.o /
915 /
03 / 91.0 /
905 /
02 900
01 :ZZ {
0.0 L= 885
05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80
Output Current (A) Output Current (A)
==\/in=8.0V ==Vin=20.0V==Vin=32.0V ==\/in=8.0V ==Vin=20.0V==Vin=32.0V
Vout p-p Coutx IRMS
0.0550 021
0.0525 0.20
0.0500 0.19
0.0475 018
0.0450 017
0.0425 0.16
0.0400 015
~0.0375 <14
200350 W o1s
2 00325 o012
L 0.0300 o -
e =011
— 00275 20
3 0.0250 X o010
o = 0.09
S 00225 o
0.0200 O 008
00175 0.07
00150 0.06
0.0125 0.05
0.0100 0.04
0.0075 0.03
0.0050 0.02
05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80
Output Current (A) Output Current (A)
==\/in=8.0V ==Vin=20.0V==Vin=32.0V ==\/in=8.0V ==Vin=20.0V ==Vin=32.0V
Coutx Pd M1 PdCond
1.2
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0.00011 B
0.00010 1o
0.00009 go.g //
< 000008 =08
< 1307
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& 0.00007 S
% 0.00006 Qos
] [
Q 0.00005 . d
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0.00004 =04 / =
7
0.00003 03
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0.00001 o1 // iy
. - i p—
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Output Current (A) Output Current (A)
==\/in=8.0V==Vin=20.0V==Vin=32.0V ==\/in=8.0V==Vin=20.0V==Vin=32.0V
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Cin Pd Cout Pd
0.19 y 0.00085
0.18 y 4 0.00080
0.17 0.00075
g'ig 0.00070
0'14 0.00065
013 0.00060
012 / go.oooss
011 yd < 0.00050
< o/ -/ 5
T 0.10 / @ 0.00045
o 7/
- 009 / 5 0.00040
= 008 O 0.00035
© 007 ///I/ 0.00030
0.06 e ”
0.05 . . 0.00025
0.04 //,// - 0.00020
0.03 A 0.00015
L i —
0.02 P 0.00010
001 . - 0.00005
0.00 Y 0.00000
05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 05 10 15 20 25 30 35 40 45 50 55 60 65 70 7.5 80
Output Current (A) Output Current (A)
==\/in=8.0V==Vin=20.0V==Vin=32.0V ==\/in=8.0V==Vin=20.0V==Vin=32.0V
M1 Pd Pout
13 / 55 .
v d
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50 e
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1:0 / 45
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g
>
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0.7
g // _ 30 /
o 0° rd -~ 25
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P
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Output Current (A) Output Current (A)
==\/in=8.0V==Vin=20.0V==Vin=32.0V ==\/in=8.0V==Vin=20.0V==Vin=32.0V
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M2 Pd Total Pd
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==\/in=8.0V==Vin=20.0V==Vin=32.0V ==\/in=8.0V==Vin=20.0V==Vin=32.0V
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M1 PdSw M2 Tj
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Output Current (A) Frequency
==\/in=8.0V==Vin=20.0V==\in=32.0V ==Gain ==Phase + 180
A= ZF
=1'S HA
# EE 43 T= M
1. Cin IRMS 3.329A Current = FH{A[Ef RMS 2[E 7
2. Cout IRMS 476.647 mA Current EY JWIHAIE{ RMS 2| & ©F
3. Coutx IRMS 202.211 mA Current Output capacitor_x RMS ripple current
4. linZZ 1.868 A Current RIS b
5. Llpp 2.352 A Current I|3-§-13 QHH 2|l& ©R
6. SW Ipk 9.176 A Current I3 AQx| MR
7. BOMEE=x 29 General Total Design BOM count
8. HRHH 640.0 mm’ General BOM HEE2| & HeH™
9. Fht= 348.432 kHz General ALQE Fot
10. IC Tolerance 6.0 uv General IC Feedback Tolerance
11. 2E CCM General M Z2E
12. Pout 56.0 W General & £3 oy
13. & BOM $5.72 General Total BOM Cost
14. Low Freq Gain 75.694 dB Op_Point Gain at 1Hz
15. Vout Actual 7.045V Op_Point Vout Actual calculated based on selected voltage divider resistors
16. AZA Foi 34.874 kHz Op_point Bode E8 A 2ZA QW Fut
17. RE|AtO|E 22.287 % Op_point FE| AO|E2
18. &8 93.677 % Op_point AHC| AHOIE &8
19. 0|5 o -20.792 dB Op_point Bode £ 0|5 0%
20. ICT] 47.731 degC Op_point ICHER 2%
21. IOUT_OP 8.0A Op_point lout S5
22. M1Tj 61.067 degC Op_point M1 ZAZE M3IE 2T
23. M2Tj 128.52 degC Op_point M2 ZAZE MEE 2T
24, 24 oiR 65.817 deg Op_point Bode £t 2|4 047
25. VIN_OP 320V Op_point Vin 8&7H
26. Vout p-p 52.789 mV Op_point I|3-5-1/3 £ 2|& MY
27. CinPd 138.56 mW Power Q=4 FHIHA|E] I
28. Cout Pd 826.297 pW Power E N AR LA
29. Coutx Pd 122.668 pwW Power Output capacitor_x power loss
30. ICPd 506.592 mW Power IC T2 A4t
31. LPd 1.031 W Power QUHE] T2{A L
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# 04 x| bAs = Ao
23 =o

o o —
32. M1Pd 585.585 mW Power M1 ZEAZE & ML L
33. M1 PdCond 283.645 mW Power M1 BATZIE ME &4
34. M1 PdSw 301.94 mW Power M1 BATE AQE & Al
35. M2Pd 1517 W Power M2 ZATE & ML L
36. M2 PdCond 959.798 mW Power M2 ZATIE ME &4
37. M2 PdSw 556.717 mW Power M2 ZATE AQIE & Al
38. & Pd 3.78 W Power & AL
39. Vout Tolerance 1.387 % Vout Tolerance based on IC Tolerance (no load) and voltage divider
resistors if applicable
M| el

# HIY ot MH

1. lout 8.0 ISR SE

2. Vin Z|CH 32.0 Z|CH =A™t

3. Vin &4 8.0 2|4 et

4. Vout 7.0 e

5. base_pn TPS40170 LHMEAL 7| &0l BREHS
6. AA DC Qlzd AA EFQ]

7. FR2: 30.0 F 2z

AA x|
1. TPS40170 Product Folder : http://www.ti.com/product/TPS40170 : 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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http://www.ti.com/product/TPS40170
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