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It’s the simulation values using the Power stage designer and the TI Buck spreadsheet. Our power source is 12V 10% of tolerance. Using small inductors I will have bigger current ripples. I’d like keep it working with a maximum of 10% and decrease the inductor saturation current. 
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Design Values.
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The Transfer Function of a Buck Converter:
(Vour*Ve)/(Vin-Veoson) = D

Requirements: Fill in shaded regions:

The output voltage of the converter. Vour=__ 33V

The input voltage of the converter. Vu= 12V

The nominal output current lor=__ 10A

Output power of the converter: Por= _ 33W

The minimum output current lourun = 1A, assumed to be 10% of lour
The switching frequency of the converter. fon=]  500[kHz

Maximum allowable peak-to-peak ripple: Vip_rippis= _ 0.033 V, assumed to be 1% of Vour
Forward voltage drop across diode: Ve= 025V

Rosen Of SWitch at operating point. Rosn= 00170

Voltage drop across Rosen Vassn=__ 047V

Conduction losses of switch Poow= 0512W

Duty Cycle: D=0300

Switching Period T= 2ps

On-time o the switch toy= 0600 s

The minimum inductor value is calculated assuming the minimum output current is equal to 10% of the
nominal current. The inductor is sized such that the converter will remain in the continuous current mode
hrough this range.

Vinimum inductor value: 2.5597 pH

=
nductor stored energy: E= 154.86 )
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The Transfer Function of a Buck Converter:
(Vour*Ve)/(Vin-Veoson) = D

Requirements: Fill in shaded regions:

The output voltage of the converter. Vour=__ 085V

The input voltage of the converter. V= 12V

The nominal output current lor=__ 10A

Output power of the converter. Por= _ 85W

The minimum output current lourun = 1A, assumed to be 10% of lour
The switching frequency of the converter: fon= 500 kHz

Maximum allowable peak-to-peak ripple: Vo igpe= 0.0085 V, assumed to be 1% of Vour.
Forward voltage drop across diode: Ve= 025V

Rosen Of Switch at operating point: Rosn= 00170

Voltage drop across Rosen Vassn=__ 047V

Conduction losses of switch Poow=  0.159 W

Duty Cycle: D=0093

Switching Period T= 2ps

On-time of the switch o= 018615

The minimum inductor value is calculated assuming the minimum output current is equal to 10% of the
nominal current. The inductor is sized such that the converter will remain in the continuous current mode
through this range.

Minimum inductor value: 1.021 i

=
Inductor stored energy: E= 61.768)





