ELEC 2200-002 Digital Logic Circuits 
Fall 2014
Homework 7
Assigned 11/21/14 due 12/1/14
Problem 1: What is the output of the following circuit if the delay of each inverter is 1/6 nanosecond?

Problem 2: Construct a state diagram from the following state table, which specifies the function of a four-state sequential circuit. The states are labeled A, B, C and D, the input is X and output is Z.  The entries in the table are “Next state / output (Z)”. What is the logic equation for the output variable Z?
	Present state
	Next state / output (Z)

	
	X = 0
	X = 1

	A
	D / 1
	B / 0

	B
	D / 1
	C / 0

	C
	D / 1
	A / 0

	D
	B / 1
	C / 0


Problem 3: For the state table given below, find the output and state sequences for the input sequence, X = 010101, when the circuit starts in state A. The entries in the table are “Next state / output (Z)”.
	Present state
	Next state / output (Z)

	
	X = 0
	X = 1

	A
	D/0
	B/0

	B
	C/0
	B/0

	C
	B/0
	C/0

	D
	B/0
	C/1


Problem 4: A four state counter has states labeled as S0, S1, S2 and S3. It has two single-bit inputs, CL (clear) and CO (count). Irrespective of the value of CO and the present state, when CL = 1, the next state is S0. When CL =  0 and CO = 0, the next state is the same as the previous state. When CL = 0 and CO = 1, state transitions S0→S1, S1→S2, S2→S3, S3→S0 occur. The circuit has one output, which becomes 1 only when the circuit is in state S3, otherwise the output remains 0. Draw the state diagram for this counter circuit.
Problem 5: Design the robot control machine discussed in the class for the state assignment, A = 00, B = 01, C = 10, D = 11. Use clocked D-flip-flops.

Problem 6: Identify the finite state machines, M1 and M2, specified below as Moore or Mealy type.

M1:

	Present state
	Next state / output

	
	Input

0                                  1

	A
	B / 0
	C / 0

	B
	C / 1
	D / 1

	C
	A / 0
	C / 0

	D
	A / 1
	C / 1


M2:

	Present state
	Next state / output

	
	Input

0                                  1

	A
	A / 0
	B / 1

	B
	D / 1
	A / 0

	C
	B / 1
	D / 1

	D
	A / 0
	C / 0


Problem 7: Using the implication table, perform state minimization for the following finite state machine:

	Present state
	Next state / output

	
	Input

0                                  1

	A
	B / 0
	C / 0

	B
	B / 0
	D / 0

	C
	B / 0
	C / 0

	D
	E / 1
	C / 0

	E
	B / 0
	D / 0


If the machine starts in state A, determine the output sequence for the original and the reduced machines for the input sequence, 100100101011. Thus, verify that the two machines are identical. Note that this machine is a sequence detector. It produces a 1 output whenever an input sequence 010 is applied.

What are the minimum number of flip-flops needed to implement the original and the reduced machines?
Problem 8: A clocked sequential machine has two states, A and B, one input X and one output Z. The state diagram is given below:

(a) Construct a state table.

(b) Synthesize the circuit using a D-filp-flop and minimum amount of logic when state assignment is A = 0, B = 1.

(c) Resynthesize the circuit using a D-filp-flop and minimum amount of logic when state assignment is A = 1, B = 0.
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