14
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2.2
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2.2.2.RS
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224.D
225 T
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2.3.
2.3.1.
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2.4.
2.5.
2.6.

3.1.
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2.1. sequential logic circuits
2.1.1.
2
Mealy Moor 2 Mealy
Moor
2.1.
X
E—
Y
Ur——
2.1.



2.1 X

Y X
Y Y
Y X U
Y
2.1.2.
(state transition diagram)
(state transition table) 2.2. 2.1.
1/0 1/0 0/1
0/1
(=) 30
<
0/1
1/0
2.2.
2.1.

S1 S3 S 1 0
S S3 S 1 0




2.2.

2.2.1.

2.3.

2.2.

S1 0
0
S2 0
0
S3 0
2.1.
flip-flop
1

2.4.

2.3.

S2

S2

S1

S3

S3

S2



2.4.
2.3. 2.4.
2.3. 2.4
A 0
A
A 1
A
1
RS
RS
D
T
JK
2.2.2.RS

2.3.

2.4.



RS

Q
2.5.
NAND NOR
26. 27 2.2.

Ql




RS

NOR

2.7.

RS

2.2.

RS
R 0S O

i
I

R 0 S 1

I
o,

R 1 S 0
R 1 S 1

RS

2.2.3.

RS

2.2.2.

RS

RS

RS

NAND

2.9.

2.8.

Qi

Q

— CLK
R




2.8. RS

CLK o——

2.9. NAND RS
RS
R OSSO RS
1
Q
R O S 1 Q 1
Q 1
R 1S 0 Q 0
Q 0
S 1R 1 RS
2.2.4. D
D D Q Q
210. 211. D NAND

23. D



1 CLK Q+—
2.10. D
2.3. D
0 0
1 1
o B
CLK o—
2.11. NAND D
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225 T

T T Q Q
2.12. T 2.13.
NAND T 24. T
Q
T -
Q
212. T
24, T

o | o o
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—

2.13. NAND T
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T 1 Q
Q
2.2.6 JK
JK J K
Q Q RS
T D
J RS S K
R 2.14. JK
2.15. NAND JK
25 JK
J Q
CLK
K Q
2.14. JK
25 JK
J K Q.
0 0 Q
0 0
1 0 1
1 1 0
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2.15. NAND JK

JK

2.3.

2.3.1.
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2.3.2.

2.2.3.

2.4.

2.5.

1/2"

LED

2.17.

light emitting diode

1/2

4

14

2.16.
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Ql Qz I
E— . T. _
Ql Qz
2.16.
T,
Q.
Q. N
Q
2.17.
2.16. 2.17. T T
Q T1 2
Q1 1 1/2
2 T Q2 T1 4
1 1/4
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3.1.

IC

3.2.

3.1.

IC
IC
0 23

59 0 23

0 59
60
60 60
24
1Hz

16

60

60

60

24



24 60 60
%
1 Hz
—
4.194304 MHz
3.1.
3.3.
3.3.1. 60
0 60 60
60 10 6 2 1
10 10 6 10
9 6
3.1. 10
3.2. 10
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D+

C+

B+

A+

AB
CD

10

11

01

00

00

01

11

10

A+=BCD +AD
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CD

00

01
11

10

AB
CD

00

01
11

10

00 01 11 10

< | X | X | X

B+= BCD + BC + BD

00 01 11 10
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AB
CD

10

11

01

00

00

01
11

10

(@)

D+ =

10

3.2.

3.3.

10

TCK Q

TCK Q

e
:

—1

CLK

10

3.3.
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3.4.

3.2.

3.5.

3.2.

C+

B+

A+

AB

10

11

01

00

A+=AC +BC
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AB

AB

00 01 11 10
1 X
1 X
B+= A BC+BC
00 01 11 10
1 1 X 1
X
C+=C
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TCK 0

CK

FCK 0

CLK

3.5.

60
10

10

10

10

60

3.6.
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ABCD

CLK

CK

10

CLK

60

3.6.

3.3.2. 24

10

24

10

3.7.

3.3.

3.8.

3.3.

B+

A+
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1
A+=B
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1
B+=AB




D Q
CK 0
CLK
38. 3
10 3
10 3
24 0 23
3 2 10
D
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A B CD

CLR

L ;
CLK

10

CLR

CLK

24

3.9.

3.4.

3.10

3.4.

LED

LED

11.

LED

3.4.
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3.10. 7 LED

AB
CD 00 01 11 10
00 1 X 1
01 1 X 1
11 1 1 X X
10 1 1 X X

a=A+C+BD+BD
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11

01
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11
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AB
CD
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11

01
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A+B+C+ D

c=
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AB

CD 00 01 11 10
00 1 X 1
01 1 X 1
11 1 X X
10 1 1 X X

d=A+ BD+CD+ABC+BCD
AB

CD 00 01 11 10
00 1 X 1
01 X
11 X X
10 1 1 X X

ve]
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AB
CD 00 01 11 10

00 1 1 X 1
01 1 X 1
11 1 X X
10 1 X X
f=A+B+ CD

AB
CD 00 01 11 10
00 1 X 1
01 1 X 1
11 1 X X
100 1 1 X X

g=A+BC +CD+ABC

3.11. 7 LED
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Y [ [

A
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3.12.
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3.5.

60 24
7 LED
3.13.
7 7 7 7 7 7
LED LED LED LED LED LED
abcdefg a becde fg abcd efg apcdefg abcdefg abcdefg
A B ABCD ABf QBCD ABC ABCD
{ i S J L —
| -
)| 5
ABABC D LT A B C ABCD ABC AB C D
24 60 °e 60
e o K Q
( CLK ( CLK ¢ CLK
3.13.
3.13. 60 60
59 D
1 60
60 24
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3.6.
SSI
TC74HCO4AP 6
TC74HCO8BAP 2 AND 4
TC74HC11AP 3 AND 3
TC74HC32AP 2 OR 4
TC74HC4511AP 6
TC74HC74AP D
TC74HCT7292AP 1
TLR336S 7 LED
4.194304MHz 1
9
470Q 42
3.14.
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