EE2000 Assignment 3

Question 1

Using negative edge triggered JK FFs and with the minimum number of states to design a counter
with counting sequence: 0> 325> 7> 6 and repeat. Use don’t cares for missing states.

Question 2

A robot controller has a sensor (input signal x) to detect an obstacle. It has two output signals, z1
and z, in making the robot to turn left and right, respectively. When an obstacle is detected, the
robot turns right until no obstacle; when encountering an obstacle again, the robot turns left
until the obstacle is cleared. This alternating “right-left” process repeats. Based on this strategy,
four states (listed below) have been identified.

State A: no obstacle detected (x=0), last turn was left (z1=0, z,=0)
State B: obstacle detected (x=1), turning right (z1=0, z,=1)

State C: no obstacle detected (x=0), last turn was right (z1=0, z,=0)
State D: obstacle detected (x=1), turning left (z1=1, z,=0)

Work out the state diagram and truth table with states given above. Design the controller using
minimum number of JK flip-flops.



