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DESIGN AND ANALYSIS OF AN ADAPTIVE HYSTERESIS BAND

DELTA MODULATOR FOR VSI
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Abstract

This paper presents the design, analysis and implementation of a delta modulator with

adaptive hysteresis band for voltage source inverters in order to enable PWM switching frequency to

be fairly constant. With this inherent advantage, the contaminated frequency modulation is reduced;

thus, eliminating subharmonics. This characteristic will be useful for reducing load currelIt  ripple

due to the variation of switching frequency over the fundamental period. This paper fully describes

circuit parameters and interprets mathematical expressions for designing the control circuit. Additionally,

the performance of proposed delta modulators is illustrated, both by simulated and experimental

results.
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fhwmh R2 = 1 kSI  b& RS = 20 kR

fcmin  = 1,000 1 - (6)2(2n*50)2
(212.77)2(13.6)2 I

= 575.67 Hz

H = (212.77)(13.6)  (0.5)(6)2(2n*50)2(1+cos2w,t)
eq 4*1,000 - 4*1,000*212.77*13.6

= 0.5699 - 0.15348cos2q.t
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(a) t?~rpfuuai~J  (Error) Bonn  x:5 ms/DIV, y:l Vldiv

(b) ~~~~~~?J~Xpb  i=mn  x:5 ms/DIV,  y:l Vldiv
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