ECE 270 Introduction to Digital System Design Spring 2019

Homework 10 - Solution
Due at the beginning of your scheduled lab period

1. [8 pts] Draw a state transition diagram for a 3-bit Gray code counter and write the next state
equations for each counter bit (note that there are numerous possibilities).
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2. [8 pts] Draw a state transition diagram for a 3-bit self-correcting Johnson (switchtail) counter and
write the next state equations for each counter bit.
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3. [8 pts] Draw a state transition diagram for a 3-bit self-correcting ring (“one hot”) counter and write
the next state equations for each counter bit.

next_Q[2] = Q[1];

next Q[1] = Q[O]:

next_Q[0] = ~(Q[1] | Q[OD):
Q2 | Q1| Q0 | Q2* | Q1* | QO*
0,0]0] O 0 1
0O(0|1]| 0 1 0
0O/1]0] 1 0 0
0O/1]1] 1 1 0
1,010 0 0 1
11010 1 0
1110 1 0 0
11111 1 0
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4. [8 pts] Draw a state transition diagram for a state machine that recognizes the embedded binary
sequence “1001101” (i.e. outputs a “1” whenever that sequence appears in a continuous stream of
binary data bits). Write the next state equations for each register bit.
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Q2* = Q2¢Q0'eD + Q2'eQleQOeD + Q2eQ1'eQ0QeD’
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