Sequential logic design
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1 Objectives

1. Analyse and design both Mealy and Moore sequential circuits with multiple inputs and mul-
tiple outputs

2. Convert between Mealy and Moore designs

2 Mealy vs Moore Finite State Machines

e — .
Definition 1 (Finite State Machines (FSM)). [1, Sec 3.4/

FSM is another name for sequential circuits.
FSM is defined in opposition to Infinite State Machines (Turing Machines).

Definition 2 (Mealy FSM). [1, Sec 3.4.3]

Mealy FSM have outputs that depend up on both inputs and the state of the
circuit or the FSM.

Definition 3 (Moore FSM). [1, Sec 3.4.3]

Moore FSM have outputs that depend only upon the states of the FSM.
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SCN Example 1. A sequential circuit has one input (X) and one output (Z). The circuit examines
groups of four consecutive inputs and produces an output Z=1 if the input sequence 0010 or 0001
occurs. The sequences can overlap. Draw both Mealy and Moore timing diagrams. Find the Mealy
and Moore state graph.
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Practice Problem 1. A sequential circuit has one input (X) and one output (Z). The circuit
examines groups of four consecutive inputs and produces an output Z=1 if the input sequence 0101

or 1001 occurs. The circuit resets after every four inputs. Draw both Mealy and Moore timing
diagrams. Find the Mealy and Moore state graph.

Towpudks

References

[1] Sarah L Harris and David Harris. Digital design and computer architecture. Morgan Kaufmann,
2022.



£od 7

o Lpf

> > >
v Wy I L
A LT LED
—— MNooru FSM
Stk
\ — )
| ted § e Lpd
— 2 —— > Sudput
aks V g Dudpw
P _é; (t \\__1_/ —L-ﬂu (‘__ \\——r—
— —




4 O o O\ C>_i O \ | O ©
=
o
(SR WA \\
WIV&W
f\'/\coiu STUJH n{taLC/v.cMM Lj_bijgc’)l
\I\/\Y“k go =
Rese™ J S =0
\\/\X’O/Z_O O//') P C = |‘

A\ NS S, =0
,\|Z,_‘_ /D‘n Sk 1 )
2 )78y g

’\ \L Qp\e(k Q :',

DN B

(o)

0\ , O/0
e gk N oy AR
\\f\/?/_o\ -~ Olo K 4 000}
(Ss.) ’(\u/),f/_\w ) 000! lﬁ soip

| -Z¢

o

="

DN (110 N

2

Vo= Joo1y

TN

/

\ // 5. = O
\ / ]
70 Sp=
3 —_







