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Pattern Recognizer ‘001’
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Q: What information do we need to design C1?
C1 o2 mn y(t) A. State table showing (current input x(t),
current state S(t) vs. next state, S(t+1))

A B. State table showing (current input, current
CLK state vs. current output y(t))

S(t) C. State table showing (current input, current

. state vs. current output y(t) and next state)
Mealy Machine D. None of the above
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State Diagram => State T?})lle with State Assignment

0/0
lci| — |c2[—vy®
A
CLK S(1)
. Q,(t+1)Q(t+1), y

Mealy Machine 1 "

S(t)\ 0 1 S(t)\ 0 1
(O State Assignment O
SO S1,0 S0,0 S0: 00 00 01,0 00,0
S $2.0 S0,0 S1: 01 01 10,0 00,0
S2: 10

S2 S2,0 S0,1 10 10,0 00,1 3




State Diagram => State Table => Excitation Table => Circuit

Q,(H) Qy(H)\x | 0 1 id | Q,Qx | D, |D, y
00 01,0 | 00,0 0o | 000 0 1 1o
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) 010 | 0 |0
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id | QQx | Dy Dy y
0 | 000 0 1 |0
1 | 001 0 0 |0
2 | 010 1 0 |0
3 | Ol 0 0 |0
4 | 100 1 0 |0
5 101 0 0 |1
6 | 110 X X X
7 | 111 X X X

State Diagram => State Table => Excitation Table => Circuit

Di(t): %

wll 0L o | X | o

Q

Di(t) =x’Qo + X’ Q1
Do ()= Q"1Q0 X
y=Qx



State Diagram => State Table => Excitation Table => Circuit
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State Diagram => State Table => Excitation Table => Netlist
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1Clicker: The relation between the above state diagram and sequential circuit.
A. One to one.

B. One to many

C. None of the above




Life on Mars?

Pattern Recognizer: A sequential machine has a binary input x (message from a remote
robot on Mars). When the sequential machine receives the input sequence x(t-2, t) =
001, it means that the robot has detected life on Mars © and the output y(t) = 1,
otherwise y(t) = 0 (no life on Mars ®).

Draw the Moore FSM for this problem.



Q: Which of the following diagrams is a correct Moore solution to the ‘001’ pattern recognizer?

1/1

C. Both A and B are correct
D. None of the above 9



Pattern Recognizer ‘001’

Q: What information do we need to design C2?

01| |20t
A B.

CLK C

S(t) '

Moore Machine

State table showing (current input x(t),
current state S(t) vs. next state, S(t+1))

State table showing (current input, current
state vs. current output y(t))

State table showing (current state vs. current
output y(t) and next state)

State table showing (current state vs. current

output y(t) )

None of the above 10



X(t)_> Cl C2 — y(t)
A
CLK
S(t)
Moore Machine

S(t)\x 0 1 State Assignment

S0 S1,0 S0,0 S0: 00

S1 $2,0 S0,0 S1: 01

32 32,0 $3,0 gg }?

S3 S1,1 S3,1 '

Q,(t+DQy(t+1), y(t)
S(H)\x |0 1
00
01
10
11
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Q,(t+ DQy(t+1), y(1)
QQx |0 1
00 01,0 00,0
01 10,0 00,0
10 10,0 11,0
11 01,1 11,1
X0 e1 | — a0
JAN
CLK
(1)

Moore Machine

id | Q,()Q,()x(t) | T,(t) | Ty(t) | Q,(t+1) | Qy(t+1) | y(V)
0 000 0 0 1 0
1 001 0 0 0 0
2 010 1 1 0 0
3 011 0 0 0 0
4 100 0 1 0 0
5 101 0 1 | 0
6 110 1 0 1 1
7 111 0 1 1 1
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id | Qi(DQyMx(t) | Ty(t) | To(t) | Qi(t+1) | Qp(t+1) | ¥V
0 000 0 1 0 1 0
1 001 0 0 0 0 0
2 010 1 1 1 0 0
3 011 0 1 0 0 0
4 100 0 0 1 0 0
5 101 0 1 1 1 0
6 110 1| o 0 1]
7 111 0 0 | 1 1
X0 e | —_|c2 Yo
AN
CLK
S(t)

Moore Machine
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State Diagram => State Table => Excitation Table => Circuit
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Differences in Timing: Mealy vs. Moore Machines

Mealy Machine Moore Machine

! Cycle1 Cyclez Cycle 3 : Cycle4 Cycles Cycles Cycle 7 | Cyclee CycIeQ Cycle 10

CLK_/\_,(\_(_\_I\/\/_\_/\/\Z_\/_\/_
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Mealy Machine
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Source: Harris & Harris



