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Abstract

The paper is concerned with design and implementation of
three-phase, 1000 Hz, voltage source inverter to satisfy the load
requirements for load control. The microcontroller 89C51 system
was used to generate pulse-width modulation (PWM) voltage
waveform for a three-phase inverter. The microcontroller calculates
the duty cycle according to relationships between the assumed
reference sine wave voltage, which is sampled at a rate of switching
frequency, and the resultant PWM signals. The microcontroller
produces three pairs of PWM signals that appear at the output pins,
AH, AL, BH, BL, CH, CL. The six PWM - outputs AH to CL are
controlled by the 16 — bit PWM duty cycle registers. The 16 — bit
value of the registers control the duty cycle of the signals on the six
PWM - outputs.
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1.Introduction

Improvements in fast switching power devices have led to an
increased use of a voltage source inverter (VSI) with pulse width
modulation control (PWM). Several voltage controlled PWM
methods have been proposed in literature [1, 2, 3, 4], sinusoidal
PWM, sinusoidal PWM with third harmonic injection and space
vector modulation. All these methods aim at generating a sinusoidal
inverter output voltage free of low-order harmonic. This is possible if
the sampling frequency is high compared to the fundamental output
frequency of the inverter.

The performance of each of these control methods is usually
judged based on the following parameters [3].

a) Total harmonic distortion (THD) of the voltage and current at
the output of the inverter.

b) Switching losses within the inverter.

¢) Peak to peak ripple in load current.

d) Maximum inverter output voltage for a given D.C rail voltage.
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The surge of application of power electronics in industrial,
commercial, military and aerospace, has driven many inventions in
devices, components, circuits, control and systems. While the tempo
of these inventions will continue to enrich power electronics
technology, the demand for compact, low cost, high dynamic
performance, highly reliable and efficient power electronics products
has increased steadily over the years. A consensus has been reached
within the power electronics community that a standardized modular
design approach, such as very-large scale integration (VLSI)
achieved for micro electronics could lead to significant improvements
to not only meet current demand, but also to penetrate into vast new
application areas [4].

With the advances of fast switching devices, power converters
are being built with increasing switching frequency. This led to more
compact size and better dynamic performance for the converters.
However, these converters in turn cause high frequency

eIectromagnctic interference (EMI) noise.

2. Sinusoidal pulse width modulation

Sinusoidal pulse width modulation is one of the primitive

techniques, which are used to suppress harmonics presented in the
quasi-square wave. Note that only a triangular carrier is considered.
Fig (1) illustrates a simple idea to generate. A SPWM waveform.

In  modulation techniques, there are two important defined

parameters (1) the ratio m, =;—° known as frequency ratio, and (2)
d

; A e :
the ratio M, = A_d known as modulation index, where f, is the carrier
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