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1. (20%) Consider the single-phase full bridge DC-AC inverter shown below. In general,
following PWM modulation strategies are implemented: (a) unipolar voltage switching,
(b) even frequency modulation ratio is selected. Explain the advantages of using these
PWM strategies for single phase DC-AC inverter?

2. (20%) Following circuit shows a three-phase DC-AC Inverter for induction motors. If
the motor is modulated with Sinusoidal PWM (SPWM), V. is the bus voltage. Then,
what is the maximum fundamental motor phase voltage attainable with SPWM without
over-modulation? Why?
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3. (20%) In general, Space-Vector PWM (SVPWM) modulation strategy for three-phase
DC-AC inverters can be implemented with harmonic injections. A schematic of the
harmonic injection PWM using timer signals is shown in the following figure, where Ta,
Th, and Tcare the timer signals for phase A, B, and C, respectively, and To represents the
harmonic signal injected. The basic idea is to move the non-zero voltage region to the
center of the switching period. If the timer varies from 0 to 4095 (i.e. period Ts = 4096),
and for a certain instant, Ta = 4065, Tb = 731, and Tc = 1348. Find To at this instant?
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(20%) Following circuit shows a forward converter. The isolation transformer has three

windings and already been replaced with its equivalent circuit in the circuit. The leakage
inductances of the transformer are neglected and the mutual inductance is Ln. If V, is
fixed, duty of the switch is D, find the relationship between I,, V4, and D when the
converter is operating on the boundary between continuous and discontinuous

conduction mode?
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5. (20%) Design a driver circuit for a DC-AC inverter leg (upper and lower switches) using
power MOSFETs. The Switches are denoted as S; and S, respectively, and assuming that
there can be turned on/off with 15V and OV. The input logic signals (+5V) are CS; and
CS,, they control S; and S, respectively. S; (Sy) is turned on when CS; (CS;) = 5V, and
turned off when CS; (CS;) = OV. In the driver circuit, the input signals should be isolated
from the power stage. Two sets of 15V isolated power supplies are available for signal
isolations. Note that the reference point of 15Vi, is tied to the negative bus. The isolation
can be accomplished with opto-couplers, its symbol is shown in the following figure.
Draw the circuit with the schematics of the actual components. Use any components in the
circuit should it be necessary, for example resistors, capacitors, and logic buffers. You can
assume that all the components are properly rated.
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