SwitcherPro Design Report
Schematic

Design Name: tps54060_2 Part: TPS54060
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SwitcherPro Design Report
Analysis - Main
Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

Input Voltage

Volts - v 30.00 - 42.00 - - - - - -

Input Ripple

MVDep - MVpLp - - - - 840 - - 13.1

UVLO(Start)

Volts - V - - - - - - 27.30 -

UVLO(Stop)

Volts - V B . B . . ) 26.29 B

Switching
Frequency - - - - 500 - - - -
KHz - KHz

Slow Start
ms - ms

Estimated PCB
Area - - - - - - - 316 -
mm?2 - mm?2

Max Component
Height - - - - - 25 - - 7
mm - mm

Thursday, April 14, 2011 8:08:45 AM -2- *ﬂ TEXAS INSTRUMENTS




SwitcherPro Design Report
Analysis - Outputl

Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

Output Voltage

Volts - V B 10.000 B - B B

9.621

10.390

Output Ripple

mVp-p - mVp-p ) ) ) ) ) 200

2.0

Output Current

Amps - A - - 0.100 0.100 - -

Inductor Peak to
Peak Current - - - - - -
Amps - A

0.053

0.061

Current Limit
Threshold - - - - 2.700 -
Amps - A

Gain Margin
dB - dB

Phase Margin
Deg. - Deg.

63

Upper FET RDSon
mOhms - mQ

168

168

Duty Cycle

% - %

24.8

34.6

On Time Min
(switch) - - - - - -
ns - ns

405.3

893.2

Cross Over
Frequency - - - - - -
KHz - KHz
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SwitcherPro Design Report
Stress Results

Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

C9 (High Freq. _ _
note Cop) 50V 42.2V 3A 48mA 12uW
C2 (Bulk Output 16V 10V 3.5A 18mA - 311nW -
Cap)
L1 (Output ; - 0.33A 0.1A - 7mwW -
Inductor)
D1 (Catch Diode) 100V 42.2v 0.15A 75mA - 55mw 48°C
U1 (Converter) 65V 42.2V 4A 60mA ; 137mw 33°C
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SwitcherPro Design Report
Efficiency

Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

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

Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

This graph was generated using the following conditions: Nominal Switching Freq, Minimum Vin, Maximum Load,and Maximum
Capacitor ESR. To customize conditions use the 'What If Analysis' form

— Power Stage Phase
— Compensation Gain

— Error Amp Gain
— Total Gain
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SwitcherPro Design Report

Bill of M

aterials

Design Name: tps54060_2

VinMin: 30V VinMax: 42V Vout: 10V

Part: TPS54060

Iout: 0.1A

c2 1 C3216X5R1C106KT Capadm{ésle;%’;};c' 10uF, TDK X5R 6 2
c3 1 Standard Capacim;bgffgg/f' 0.1uF, Standard 0805 3 1
cs 1 Standard Capadt°r'1g{°/faznai,§; 0.015uF, Standard 0603 2 1
ce 1 Standard Capadt°r'2§\‘f,raz':)’iz' 8200pF, Standard 0805 3 1
c7 1 Standard Capadt°2rb\§,65%'l};c' >6pF, Standard 0805 3 1
o 1 |GRM32ER71H475KASSL Capadtogb\c/‘frl""(;ﬂ/if' 4.7uF, muRata GRM32E 1210 10 2
D1 1 BAT46W Diode, Schottky, 100V, 0.15A Diodes, Inc. SOD-123 7 2
L1 1 PCH-27-334 Inductor, 330uft, 0334, CoilCraft Unshielded 104.545 7.036
R1 1 Standard Relsl'gtlfgrz Sl%rgzr’nc\fv'\,"‘i‘;/:t' Standard 0603 2 1
R16 1 Standard Refgsé‘;{: fggﬁﬁ"fo‘jo”t' Standard 0603 2 1
R2 1 Standard Refi)si?{,' fggﬁcvgﬁf;jtr Standard 0603 2 1
R3 1 Standard Rggiitl‘zglsluorgﬁsv'v,'°1‘{,2t' Standard 0603 2 1
R6 1 Standard Rgﬂ;ﬁ’g’ Sl%rgﬁf\‘fv'\,"‘i‘j/:t' Standard 0603 2 1
R7 1 Standard szi.sstgglsluggﬁsv”,'°l‘{,2t' Standard 0603 2 1
RO 1 Standard R%‘iﬁf{rz Sl‘grgﬁf\fv",“‘iﬂ/:t' Standard 0603 2 1
Ul 1 TPS54060 IC, Converter, 10 pins Texas Instruments, Inc.MSOP-Power PAD 16 2
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SwitcherPro Design Report

Layout
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SwitcherPro Design Report
Layout Notes

Design Name: tps54060_2 Part: TPS54060

VinMin: 30V VinMax: 42V Vout: 10V Iout: 0.1A

TPS54231

Layout is a critical portion of good power supply design. There are several signals paths that conduct
fast changing currents or voltages that can interact with stray inductance or parasitic capacitance to
generate noise or degrade the power supplies performance. To help eliminate these problems, the VIN
pin should be bypassed to ground with a low ESR ceramic bypass capacitor with X5R or X7R dielectric.
Care should be taken to minimize the loop area formed by the bypass capacitor connections, the VIN
pin, and the anode of the catch diode. See Figure for a PCB layout example. The GND pin should be tied
directly to the power pad under the IC and the power pad.The power pad should be connected to any
internal PCB ground planes using multiple vias directly under the IC. The PH pin should be routed to the
cathode of the catch diode and to the output inductor. Since the PH connection is the switching node,
the catch diode and output inductor should be located very close to the PH pins, and the area of the PCB
conductor minimized to prevent excessive capacitive coupling. For operation at full rated load, the top
side ground area must provide adequate heat dissipating area. The RT/CLK pin is sensitive to noise so
the RT resistor should be located as close as possible to the IC and routed with minimal lengths of trace.
The additional external components can be placed approximately as shown. It may be possible to obtain
acceptable performance with alternate PCB layouts, however this layout has been shown to produce
good results and is meant as a guideline.
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