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1. Draw a state diagram that illustrates the behaviour of the following asynchronous
state machine:
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2. Consider an asynchronous state machine implemented using the following next-
state equations:

Y1=AB +yly2B
Y2 = AB + y1

Where A and B are inputs, B' means the inverse of B, and y1 and y2 are the current
state wires.

Are there any static hazards (potential glitches) if these equations are implemented
directly? If so, how can you eliminate the static hazard(s)?
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3. Consider an asynchronous state machine with one input ¢ and one output z. The
circuit produces an event on output z for every third event on input ¢ (recall:
event=toggle from 0 to 1 or 1 to 0). For example:
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Design the circuit. You must use asynchronous design techniques. Your answer may
not contain any flip-flops. Show your work clearly and state any assumptions. Present
your answer in the form of either logic equations or a schematic (not Verilog).
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4. Design an asynchronous circuit that meets the following specifications. The circuit
has two inputs: a clock input ¢ and a control input w. The output, z, replicates the clock
pulses when w=1, otherwise, z=0. The pulses appearing on z must be full pulses.
Consequently, if e=1 when w changes from 0 to 1, then the circuit will not produce a
partial pulse on z, but will wait until the next clock pulse to generate z=1. If c=1 when
w changes from 1 to 0, then a full pulse must be generated; that is, z=1 as long as c=1.
The following diagram illustrates the operation of this circuit.
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6) Consider the following toggle circuit. The toggle circuit has a single input IN and two outputs A and B.
Whenever IN is low, both outputs are low. The first time IN goes high, output A goes high. On the next rising
transition of IN, output B goes high. On the third rising edge, output A goes high again. The circuit continues
steering pulses on IN alternately between A and B.
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Design this circuit using asynchronous state machine design techniques (you MAY NOT USE A FLIP-
FLOP) .
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