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TIP #17 Boost Power Supblv

Fiaure 17-1: Boost Power Supplv Circuit
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Hardware

Pulse-width modulation plavs a kev role in
boost power supplv desian. Fiaure 17-1 shows
a tvpical boost circuit. The circuit works bv Q1
aroundina the inductor (L1) durina the hiah
phase of the PWM sianal aenerated bv CCP1.
This causes an increasina current to flow
throuah L1 while Vcc is applied. Durina the low
phase of the PWM sianal. the enerav stored in
L1 flows throuah D1 to the storaae capacitor
(C2) and the load. Vour is related to VIN bv
Eauation 17-1.

Note: Technical Brief TB053 “Generatina
Hiah Voltaae Usina the PIC16C781/
782" provides details on boost power
supplv desian.

The first parameter to determine is the dutv
cvcle based upon the inout and output voltaaes.
See Eauation 17-1.
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Next. the value of the inductor is chosen based
on the maximum current reauired bv the load.
the switchina freauencv and the dutv cvcle. A
function for inductance in terms of load current
is aiven bv Eauation 17-2. where T is the PWM
period. D is the dutv cvcle. and lour is the
maximum load current.

Eauation 17-2
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The value for L is chosen arbitrarilv to satisfv
this eauation aiven lout. a maximum dutv cvcle
of 75% and a PWM freauencyv in the 10 kHz to
100 kHz ranae.

Usina the value chosen for L. the ripple current
is calculated usina Eauation 17-3.

Eauation 17-3
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IrRIPPLE can not exceed the saturation current for
the inductor. If the value for L does produce a
riople current areater than Isat. a biaaer inductor
is needed.

Note: All equations above assume a
discontinuous current mode.

Firmware

The PWM dutv cvcle is varied bv the
microcontroller in order to maintain a stable
outout voltaae over fluctuatina load conditions.

A firmware implemented PID control loop is
used to reaulate the dutv cvcle. Feedback from
the boost power supplv circuit provides the input
to the PID control.

Note: Application Note AN258 “Low Cost
USB Microcontroller Proarammer”
provides details on firmware-based
PID control.
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