SwitcherPro Design Report
Schematic

Designh Name: TPS40170

Part: TPS40170
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SwitcherPro Design Report

Analysis - Main

Designh Name: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V

Part: TPS40170

Iout: 3A

Input Voltage
Volts - V

27.00

40.00

Input Ripple
mVp-p - mVp-p

800

136.3

UVLO(Start)
Volts - V

21.69

UVLO(Stop)
Volts - V

20.69

Switching
Frequency
KHz - KHz

300

Slow Start
ms - ms

Estimated PCB
Area
mm?2 - mm?2

5509

Max Component
Height
mm - mm

25

20
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SwitcherPro Design Report
Analysis - Outputl

Designh Name: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V

Iout: 3A

Part: TPS40170

Output Voltage
Volts - V

24.000

23.264

24.926

Output Ripple
mVp-p - mVp-p

480

2.4

Output Current
Amps - A

3.000

0.060

Inductor Peak to
Peak Current
Amps - A

0.135

0.520

Current Limit
Threshold
Amps - A

Gain Margin
dB - dB

-10

-15

Phase Margin
Deg. - Deg.

30

32

Upper FET RDSon
mOhms - mQ

14

15

Lower FET
RDSon
mOhms - mQ

14

14

Duty Cycle
% - %

60.6

89.8

On Time Min
(switch)
ns - ns

1837.0

3326.0

Cross Over
Frequency
KHz - KHz
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SwitcherPro Design Report
Stress Results

Designh Name: TPS40170 Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

C1 (High Freq. _ _
Tnput Com) 250V 40.4V 4A 0.73A 3mw
€22 (Bulk Output 250V 24.2V 4A 15mA - 7uW -
Cap)
L1 (Output - - 4.05A 3A - 614mW -
Inductor)
Q1 (Power 60V 40.4V 12.7A 2.84A - 1.4W 117°C
Switch)
Q2 (Sync. 60V 40.4V 12.7A 1.88A - 1w 91°C
Rectifier)
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SwitcherPro Design Report
Efficiency

Designh Name: TPS40170

Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

— Efficiency For Vin Max
— Efficiency For Vin Min
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SwitcherPro Design Report
Loop Response

Designh Name: TPS40170 Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

Frequency (Hz )

— Power Stage Phase
— Compensation Gain

=— Error Amp Gain
— Total Gain
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SwitcherPro Design Report
Bill of Materials

Designh Name: TPS40170 Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

c1 2 |KHD251E106M99COBOO Capadt°r2'5%'\e/ft£%'(};:ic' 10uF, | NIPPON CHEMI-CON | Radial 213 20
c13 1 Standard Capadt°r'58\e/fa2rgioz 0.033uF, Standard 0603 2 1
c14 1 Standard Capadt”'soc\‘f,razrgiz' 2700pF, Standard 0603 2 1
cis 1 Standard Capadtorbg\?taznai,% 0.047uF, Standard 2820 36 3
c16 1 Standard Capacitor, Cerarmic, 1uf, 20V, Standard 0603 2 1
c17 1 Standard Capadt”ég\‘f,ralrgiz' 1000pF, Standard 2820 36 3
c18 1 Standard Capadt1°0rb\(/:,e;%$:°' LuF, Standard 1210 8 1
c19 1 Standard Capadtogb\clf’rlagg/ic' 4.7uF, Standard 0805 3 1
c21 1 Standard Capadtor'sg\?,razngiz' 4700pF, Standard 0603 2 1
c22 | 10 |KHD251E106M99COBOO CapaCit°r2'5E0'\°ft£g';:ic' 10uF, [ NIPPON CHEMI-CON | Radial 213 20
c7 1 Standard Capadtﬁbg\e}fal"a[,z 0.18uF, Standard 1210 8 1
L1 1 RFS1317-683KL  [Inductor, 68uH, 4.05A, 68mSQ Coilcraft RFS1317 185 16
Q1 1 Si4470EY Transistor, Nig;' 60V, 12.7A, Vishay SO-8 32 1
Q2 1 Si4470EY Transistor, NFET 60V, 12.7A, Vishay S0-8 32 1
R1 1 Standard Resistor,lOS(l).lnr’f'\a}\;:,eli/Ioc/)ount, 19, Standard 0603 2 1
R10 1 Standard Re;ﬁ?{' fggfni\c,\f,"'fo‘jo”t' Standard 0603 2 1
R11 1 Standard Rezsicfé?{,' ot nﬁf"f;jo”t' Standard 0603 2 1
R13 1 Standard Rffé?ﬁglsluorgﬁ\e}v'v"°1”02t' Standard 0603 2 1
R2 1 Standard R‘;ﬂgtl?g, Si‘égfnc\‘;,"" Snt Standard 0603 2 1
R4 1 Standard Rg_s;:zgr}’,sluorcf)ar;w/,loluozt’ Standard 0603 2 1
R6 1 Standard Rg_s‘issgl‘zglsluorgarssv",'°1“02t' Standard 0603 2 1
R7 1 Standard Rgi‘%ﬁ;ilsluorgﬁ\e}v'v,'°1”02t' Standard 0603 2 1
R9 1 Standard Rglsésglgglsluorgan;:\e}vlvlloluozt, Standard 0603 2 1
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SwitcherPro Design Report
Bill of Materials

Designh Name: TPS40170

Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

u1 1 TPS40170

IC, Controller, 20 pins Texas Instruments, Inc.|20-Pin QFN 15 1
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SwitcherPro Design Report
Layout

Designh Name: TPS40170 Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

| |
! !
A |
! !
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SwitcherPro Design Report
Layout Notes

Designh Name: TPS40170 Part: TPS40170

VinMin: 27V VinMax: 40V Vout: 24V Iout: 3A

TPS40170
LayoutThe board layout for the TPS40170EVM-608 is shown in Figure.
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