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How do I design a Synchronous Counter/Device? 

1) Draw State Diagram 
2) Determine the Number of Required Flip Flops based on the number of states. 
3) Determine type of flip flops to use. 
4) Draw a Truth Table including the Current State, Next State, and Control Signal of Each Flip Flop 
5) Determine the value of the Control Signal required to change each flip flop from its Current State to 

its Next State. 
6) Determine the Simplified SOP logic expression for each Control Signal. . 
7) Determine the Simplified SOP logic expression for any "Special" Outputs. ---;;. ~ f< r 
'6) Draw the schematic if the circuit. 

Example la) Design a Synchronous Counter that counts 0, 2, 1, 3 in binary using D Flip Flops. 
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EE313 • Sequential Design Problems Homework 

1. Design a circuit that receives as input a serial stream of bits. Bits are received one at a time, one per 

clock cycle, and an individual input bit is denoted as X. The circuit produces an output (denoted as Z) of 

1 if and only if the input has been 1 for at least the two most recent consecutive bits. 
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.. EE313- Sequential Design Problems Homework .. ,•: 

. \ . ', ... ... '·· 
L Design a circuit that receives as input a serial stream of bits. Bits are reciive:d on.e at a time, one per 

clock cycle, and an individual input bit is denoted as X. The circuit produces an outp~t,'(denoted as Z) of 

1 if andonly if the input. has been 1 for at least the two most recent consecutive .. bits. 

:I{< pt.'p 

'-"'It"~ r E r-A/ ..-l' 
~f'l'l'r¢: ~rttre 

At[ .. ~, 
II ., a, Q<> :r, l;.l Q, qo 

0 0 oX 0 A-0 
0 'F D 0 

0 ~ ( l 
~ '- 0 0 () 'f.. 

)<. \ .,.r l 0 0 l .. ,1;9 

l 0 'f. 
C) A t/ 0 

I y:_ 
or..( \ 0 

l- D t 0 )( 0 
t \ l ~ 'f. 

0 l t 
-"Z.:.. Q, Qo 

::f( : 'f C<o 
~ :. 'f.. -1- Qo 

\ ---
Jo ·:: Qo -1- f. q( 

\C.., ~ I 

Q, Q't> 

0 0 :: ;4:. s r ;trr- w ff/3 ~£- rr~t 
""' fl- s r fl :r:' w fi-S .vo r­
A- &,v:c_ 

-·~,4 ~d-
~ :. eo a;~ o..v:.£ tM-5 it.££<./ 

1-L c:I: P vt.:.JJ 

l () ( ~ 

n? l (!) J ,._ ~s--t-.~-<~ 

AT c_£~~r- t:tr<f=_ T<vo 

~o~r #CC--v'f;_~v 
c.o...v.s £c.- lA r:x v£. P L 

vVr£_JZ_L l 

'/\.a [o':f-.. ( 3) ~ l, )'3) too.c..<-~1 s c.,-­
(D.:;.6Lf: 1 fi E:.s-<7r II'\-:- :2.:_ 

:r, "" '2= 

~ (<. 6 
')( l () 

0 i- t 

l 'J. 0 

0 t-'tf)< 
0 \ 'f. 

0 (< ~ 

x'f. 0 

Page 1 of 3 

-3( --Q.1 Glo 

<2,, Qo -
Q..,ao 

0.. Qq_\ 

To -
)( 

--

fl_l;$1i-T (lfo<- D 

s ~ I t+£X...i) 

:0..!-!,...,-'1 0:: Q " 

Q,Qo 
JL---+--11 

Q., Qo -

Qlao 

Q I Q~IL----t'Gi 

~' Q, L><:::Y-:-' 

rschultz
Rectangle

rschultz
Rectangle



rschultz
Rectangle



x 
0 
0 
a 
0 

0 
0 

(J 

0 

EE313- Sequential Design Problems Homework 

2. Design a counter that counts from 1 to 6 with each clock cycle when its input X=1 and "freezes" when -its input X=O. The counter should reset to one ·after it reaches 6. In other word, the counter counts: 
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EE313 -,Sequential Design Problems Homework 

3. Design a circuit that has one input, X, and outputs the following seque~ce: 
1, 7, 3, 5, if X= 1, 

0 ifX=O .. 
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