CS2204 DIGITAL LOGIC & STATE MACHINE DESIGN  FALL 2011

SEQUENTIAL CIRCUIT ANALYSIS

Examplel
The sequentia circuit :
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A Moorecircuit !

a) Flip-flop input and sequential circuit output equations :
Do =XYyo +X Yo T1=Xyg J =Ky =Xy1yg

Z5=Yo 21=Y1 =Y

A Moorecircuit !

ItisaMaore circuit since the sequential circuit outputs are independent of the sequential circuit input. Thisis seen
by observing the sequential circuit output equations which do not have the sequntial circuit input “x” and also by
observing that the sequential circuit output circuits do not have “x” connected to them.
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b) Next flip-flip output (next state) equations::

>
Yo=Do=Xyp+XYp

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TIPS s

— — — _ S
y1=Tay1 + T1y1 = (Xyo)y1 + (XYo)y1
=Xy1 Yo+ (X + (Yo)y1
=Xy1 Yo+ XY1+Y1Yo
>

Yo = by, + Koyo = (Xy1Yo)Y2 + (XY1Yo)Y2
= XY2Y1 Yo + [X + Y1 + Yaly2
= XY2Y1 Yo+ X Y2 +Y2¥1 +Ya¥o

C) The excitation table : d) The Statetable :

Y 0 % 2271 20 BS NS ouT

Y¥Yo | y=0 x=1| x=0 x=1 x=0 x=1| x=0 x=1

do 000 | 000 111 | 000 000 do do 7 0 0
g1 001 | 001 000 | 001 001 ds dy do 11
d2 010 | 010 001 | 010 010 eP eF’ e/ 2 2
93 011 | 011 010 | 011 011 03 03 a2 3 3
ds2 100 | 100 011|100 100 04 Q4 03 4 4
ds 101 | 101 100 | 101 101 Js U5 G4 5 5
96 110 | 110 101 [ 110 110 Je Je Os 6 6
dz 111|111 110 | 111 111 47 47 e T
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Examplell
The sequentia circuit :

« v , What is the purpose of this sequential circuit ?
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What doesit do ?

Y1 Most significant FF : ~ Least significant FF
/] X
)X —I_ENJ o Q> 7 Yo 3 Q>
0
’
_ ’ X _
Y1 ] c Qr» _j c Qr—»
Vo1 K E y, Y ) K
= 4
- Y ‘
’ IR
clock : Y1 clock
’ L
v / A Mealy circuit !
/ /
X / -
g DTI_|_[>_ J QL : _y, X_‘
_ :D_l_ @ / Y1
Yo = /
— K c Ql—» : X z
R  e—
I — / Yo
Yo _ *}_ Y/
Y X— clock : y X —
Yo : y Y12—
4 o—1

a) Flip-flop input and sequential circuit output equations :

J=X+Y; JL= Y2+ XyYo+ XY B =y1+ Xy
Ko = Xyay1 + Xy2y1 K1 =Xya¥o+XY2Yo K2 =Y1Yo
A Mealy circuit !

Z = Xyoy1 + XYoo + X YoY1Yo

ItisaMealy circuit since the sequential circuit outputs are dependent on the sequential circuit input “x.” Thisis seen
by observing the sequential circuit output equation which has the sequntial circuit input “x” and also by observing
that the sequential circuit output circuit has“x” connected to it.
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b) Next flip-flip output (next state) equations::
—» — — — — e
Yo =JoYo + Koyo = (X + y2)yo + (Xy2y1 + Xy2y1)Yo

=X Yo+ Yoo * [(Xy2y1) (Xy2y1)]Yo
=XYo+Ya¥o+ [(X+Yy2+Yy1) (X+y2+Yy1lyo

=X +Yo¥o+Ya¥1Yo * YY1
— — — _ _ e ——
Y1 =d1y1 + Kqy1 = (Y2 + Xyg + Xyg)Y1 + (XY2Yo + X Y2Yo)Y1
= Yo Y1+ X Y1Yo XY1Yo + [(XY2Y0) (X Y2Yo)ly1
= Yo Y1+ XY1Yo XY1Yo * [(X + Y2 +Yo) (X + Y2 +Yo)ly1

= Yo Y1+ Xyg +Xy1 + Yoo + X Yoo

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TTT PP PP rTrPrs

> o
Y2 = Jyo + Koys = (Y1 + Xyg)Y2 + (YiYo)Y2

=Yoy1 + XYY+ [Y1+ Valy2
=Yo¥1+XyYo+ Ya¥1 +YaVo
C) The excitation table:
>
Y2¥1¥o xzyg ylxyzl x=OZx:1

a 000 001 010 0 0
b 001 011 100 0 0
c 010 101 110 0 0
d 011 111 111 0 1
e 100 111 111 1 0
f 101 111 111 1 0
g 110 111 111 1 0
h 111 001 010 0 0
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