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Sequential Circuits (1)

* Representations of Sequential Circuits
— Mealy Machine (dashed arrow allowed)
— Moore Machine (dashed arrow not allowed)
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Sgligh Logic
—
Clock
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Sequential Circuits (2)

* Design of Sequential Circuits

— Create the state diagram
* Number of states
* Transitions and conditions

— Encode the states
* One D flip-flops per power of two (per bit)

— Design the control logic
e Start with the transition table

— Design the output logic



Sequential Circuits (3)

 Example |

— Assignment
Design a sequential circuit which outputs 1 if an even
number of 1 was read.

— Create the state diagram
0 0

1
1



Sequential Circuits (4)

* Example | (continued)

— Number of states
* Even, odd = 2 states - 2! - 1 bit - 1 D flip-flop

— Encode the states
* Even bit count: 0, 2, 4, 6, ... m
e Odd bit count: 1, 3,5, 7, ... Fven 0
* Even >0
* 0dd =1

Odd 1
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Sequential Circuits (5)

* Example | (continued)

— Design the control logic
* There is one flip-flop (Q)
* There is one input line (a)
* There are the following transitions and conditions

_a | 2 | a

O (Even) 0 0 (Even) a Input

0 (Even) 1 1 (Odd) Q  Current State

1 (Odd) 0 1 (Odd) Q" Subsequent State
1 (Odd) 1 0 (Even)
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Sequential Circuits (6)

* Example | (continued)

— Get the switching function

- a | a | o |
0 0 0
0 1 1 #Q+=Q@a
1 0 1
1 1 0

Start

odd
state 1
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Sequential Circuits (7)

* Example | (continued)

— Define the output
» State Q is the input of the output logic
* An even number of 1 is found - the outputis 1

— Get the switching function

_a [y
O(ven) 1 EEP (@ =0

1 (Odd) 0
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Sequential Circuits (8)

* Example | (finished)

— Draw the sequential circuit

Control
logic
.Input
Output
logic
Clock
@ @
. Output
Reset




Sequential Circuits (9)

Example I

— Assignment
Find two subsequent 1 in a bit sequence

Input 1 1 0 1 0
Read E ~ s |
Clock J

Output

Pulse Diagram
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Sequential Circuits (10)

* Example Il (continued)

— Number of states
* None, one, two ones - 3 states - 2 bits

— State diagram

Start




Sequential Circuits (11)

Example Il (continued)

— Control logic

s i
-MII S—
- One 1 0 1

Two 2 1 0
Q Q

Qs = aA—=Qy A0,
Qf = (@anQ)V(aAQy)

R B B P O O O O
R B O O Rk KR, O
R, O B O L O
X X B O B O O
X X O O O O B
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Sequential Circuits (12)

* Example Il (finished)

— Output logic

U4
Input — U1
)l — — Qo0
lock
O O O =COC LK
0 1 0 ‘ Reset D_FF
Us '
1 0 1 L us U2
1 o ’ Match
Q1 atc
1 1 X A3D2 ofs ! . )
__& 6 >CTK ~ s_,
y =0 L =
( AND2 D_FF
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