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Pulse Frequency Modulation with Adaptive DeadTime

* Purpose
 Circuit concept of Pulse Frequency Modulation with controllable dead time percentage (%)

 Part #1 : Voltage controlled frequency source
« To generate a sine wave with a time-varying frequency in the time domain while ensuring phase
continuity
* The general form of a sine wave with time-varying frequency is
x(t) = sin(@(t))

where 6(t) is the instantaneous phase of Ed;e sine wave
1 do(t

« The instantaneous frequency f(t) = ——

« Thus, to compute 8(t), integrate the instantaneous frequency over time

t
6(t) = 27rf f(o)dr + 6,
0

where 6, is the initial phase
» The final formula for a sine wave with smoothly varying frequency is

t
x(t) = sin (277] f(o)dr + 90>
0
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Pulse Frequency Modulation with Adaptive DeadTime

» Part #2 : Complementary Gating

 If a frequency-dependent sine wave and
its inverted signal are compared to a
threshold, a complementary gate driving
signal can be generated

* The threshold is used to determine the
duty cycle (or the dead time between
complementary signals)
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Pulse Frequency Modulation with Adaptive DeadTime

» Part #2 : Complementary Gating
» Threshold in sine wave comparison to
yield percentage of deadtime is

; Deadtime% T
threshold = sin (—0 X —)
100% 2

X

Threshold=sin (0.5 X g)

V(DTiv)

50% deadtime : %

100% deadtime : %
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Pulse Frequency Modulation with Adaptive DeadTime
Qspice : concept.PFM-Bridge-DeadTime.qgsch

. Deadtime% T . T
threshold = sin (—0 X —) = sin (DT X —)
100% 2 2

L PFM Pulse-Fregeuncy Modulation

: eIl Calcaulate compafje threshold that can return exact deadtime %

] f=EU =1n DT%=0 >> 0% @eadtime >> compare at sin(0% * pif2)

(Lo 20/L00K : .param vhgh=15 DT%=0.5 >> 50ffo deadtime >> compare at sin(50% * py2)
frq { -param Viow=-5 DT%=1 >> 1009 deadtime >> compare at sin(100% *pi/2)

Vi |
H plv DTivl
PWL 0 100K 2000 200K H @ng\clv 3

=limit(sin(V(DT)*pi/2),0.02,0.98)

.option maxstep=1/100K/1000

Isolation
@ =V(OUTA)*(Vhigh-Viow)+Viow

OUTA+]
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MEASURE-PWM

=sin(2*pi*idt(V(frg),0))
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.plot V(dutyA)
.plot V(OUTA) V(OUTE)
.plot V(sin) V(sin) V(DTIV)

t
sin 2nff(r)dr
0
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