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McGill University
Department of Electrical and Computer  Engineering
Course: ECSE-323 Digital Systems Design


Fall 2008
Assignment #7
With Solutions

TOPIC: Finite State Machines I
1.-
A sequential network has one input  X  and one output  Z . Draw a Moore state transition diagram for the following case:

The output  Z = 1  if and only if the total number of  0’s  received is even, and  Z = 0  otherwise. (Assume  0  number of  0’s  received to be even)

a)
Draw a state transition diagram for the circuit using few numbers of states.

b)
Draw the state transition table

c) 
Draw a circuit producing the state transition table found in b) and using  T-type edge-trigger flip-flops.

____________________________________________________________
ANSWER
a) 
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b)
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2.-
A Mealy-type FSM sequential circuit is required to check four bits of data.

The data arrive serially and the output from the circuit is required to be equal to  

1 only if the total number of  1’s received is even.

a)
Draw a sate transition diagram for the circuit (7 states are sufficient)
b)
Draw a sate transition table (Assume that  0  number of 1’s is even)

________________________________________________________________

ANSWER

[image: image3.emf]  1

 start

even

odd

  4

  3

   2

0/0

1/0

1/0

1/0

1/0 1/0

1/1

0/0

0/1

1/0 0/0

0/0

0/0

0/0

I/Z


b)
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_______________________________________________________________
3.-
Design a serial  2’s complementer. The algorithm used is the following:
The bits of the number  N  are examined from right to left, copying the bits until the first  1-bit  has been copied and then complementing the remaining bits
Example

Let N be       0  0  1  1  1  0  0  1  1  1  0  0

  

Bits complemented                          bits copied

Result          1  1  0  0  0  1  1  0  0  1  0  0

The data bits are supplied  to the circuit sequentially on input  x  beginning with the least significant bit. The circuit output  Z  is the correct data bit.

a)
Produce the state transition diagram of the Mealy-type FSM representing the serial 2’s complementer.

b)
Produce the corresponding circuit using D-type edge-trigger flip-flops and NAND gates
_____________________________________________________________
ANSWER 

a)
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b)
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c)
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4.- 
Consider the following synchronous sequential circuit
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a)
Give the state transition diagram of the circuit

b)
Is this a Mealy or a Moore type Finite State Machine

c)
What is the output sequence generated by the input sequence 


x = 0 1 1 0 1 1 1 0 1 0, assuming starting state  00.
Note:  For part c) read the input sequence from left to right, meaning that  x  assumes the values 0,1,1,0,1,1,1,0,1,0 at times t1,t2,t3,t4,t5,t6,t7,t8,t9,t10 respectively.
_____________________________________________________________
ANSWER
a)  Z1 =  (x ( y1)  ;  Z2 = (x ( y1) (y2

y1+ = Dy1 =(x ( y1)                  y2+ = Dy2 = (x ( y1) (y2
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b)  It is a Mealy-type  FSM because outputs depend on present sate and input  X

c)  Z1 : 0  1  0  0   1  0  1  1  0  0
     Z2 : 0  1  0  0   1  0  1  0  1  0

_______________________________________________________________
5.-
Design a Moore-type FSM sequence recognizer that detects the presence of  3  or more consecutive  1’s  at its input line  X . Overlapping sequences are to be recognized. The circuit has one input  X  and one output  Z.

Example:


X:  
0  1  1  1  1  0  0  1  1  1  0  0…

          Z:       0  0  0  1  1  0  0  0  0  1  0  0…
a)  Produce the state transition diagram (4 states are sufficient)

b)  Give the excitation equations of the D-type edge-trigger flip=flops and draw the complete circuit using AND, OR gates. 

_____________________________________________________________________________
ANSWER
a)
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b)
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y1+ = y1 X + y2 X
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c)
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********************END OF ASSIGNMENT #7 (with solutions)*********************
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