
AND

&

OR

�1

Buffer

1

XOR

�1

NAND

&

NOR

�1

Inverter

1

XNOR

�1

Fig. 12-1  Rectangular-Shape Graphic Symbols for Gates
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A1

S1

S2

S3

S4

A2

A3

A4

B1

B2

B3

B4

CI CO

10

8

9

6

2

15

14

3

1

11

7

4

16

13
CI CO

0

3

0

3

0

3

P

Q

Σ

Σ

Fig. 12-2  Standard Graphic Symbol for a 4-Bit Parallel Adder, IC Type 7483
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1

2

13

3
2

1

2

3

1

0

5

6

7

4

D0

D1

D2
E1

E2
D3

A

B

& EN

X/Y

Fig. 12-3  Standard Graphic Symbol for a 2-to-4-Line Decoder (one-half of IC type 74155)
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EN

D

J, K, R, S, or T 

←

←

�

�

CT � 15

Active-low input or output

Logic negation input or output

Dynamic indicator input

Three-state output (see Fig. 10-16)

Open-collector output (see Fig. 10-12)

Output with special amplification

Enable input

Data input to a storage element

Flip-flop inputs

Shift right

Shift left

Countup

Countdown

Contents of register equals binary 15

DescriptionSymbol

Fig. 12-4  Qualifying Symbols Associated with Inputs and Outputs
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X

Y

X

Y

A

B

C

A

B

C

G1

G2

1

1

2

(a) Block with G1 and G2

&

&

&

(b) Equivalent interpretation

Fig. 12-5  Example of G (AND) Dependency© 2002 Prentice Hall, Inc.
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2

3

4

5

6

7

1

0

11

1013

15

2

14

3

4

1

2
1

9

12

D0

D1

D2

D3
7

D4
6

D5
5

D6
4

D7

A

B

C

G EN

X/Y

Fig. 12-6  IC Type 74155 Connected as a 3 � 8 Decoder
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0

1

2

3

4

5

6

7

D0

D1

D2

D3

D4

D5

D6

D7

S

A

B

C

MUX
EN

4

3

2

1

15

14

13

12

0

2

G 0
7

7

11

10

9

5

6
Y

W

A1
Y1

Y2

Y3

Y4

B1

A2

B2

A3

B3

A4

B4

MUX

Strobe

Select

EN

G1

15

1

2

3
1

1

5

6

11

10

14

13

4

7

9

12

(b) IC type 74157  quadruple 2 � 1 MUX(a) IC type 74151 8 � 1 MUX

Fig. 12-7  Graphic Symbols for Multiplexers
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1D

C1

D latch

C1

1D

Positive-edge-triggered
D flip-flop

1J

1K

C1

1J

1K

C1

Negative-edge-triggered
JK flip-flop

Positive-edge-triggered
JK flip-flop

1J

1K

C1

Master-slave JK flip-flop Master-slave D flip-flop

1D

C1

Fig. 12-8  Standard Graphic Symbols for Flip-Flops
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2

4

1

16

3

15

14

S

1J

C1

1K

R

(a) One-half 7476 JK flip-flop (b) One-half 7474 D flip-flop

4

3

2

1

5

6

S

R

1D

C1

Fig. 12-9  IC Flip-Flops with Direct Set and Reset
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Q

Q�

Clear

Clock

R

C1

1

9

2

3

7

6

10

11

15

14

1D
4

5

12

13

Fig. 12-10  Graphic Symbol for a 4-Bit Register, IC Type 74175© 2002 Prentice Hall, Inc.
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QA

QB

QC

QD

QD

SRG4
Clear

SH/LD

Clock

R

C3/1

1

9

10
M2 [LOAD]

M1 [SHIFT]

J

K

A

B

C

2

3

4

5

6

7
D

15

14

13

12

11

1, 3J

1, 3K

2, 3D

2, 3D

←

Fig. 12-11  Graphic Symbol for a Shift Register with Parallel Load, IC Type 74195
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QA

QB

QC

QD

SRG4
Clear

Clock

R

C4/1     /2

1

9

11

10

A

4

5

6

7

15

14

13

12
← ←

S1

S0

2

3

B

C

D

Serial input

Serial input

0

1
M 0

3

1, 4D

3, 4D

3, 4D

3, 4D

3, 4D

2, 4D

Fig. 12-12  Graphic Symbol for a Bidirectional Shift Register with Parallel Load, IC Type 74194
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QA

QB

QC

QD

RCTR

R1

R2

9

8

11

12

0

2

CT

A

B

14

1

2

3 & CT � 0

DIV2

DIV8

�

�

Fig. 12-13  Graphic Symbol for Ripple Counter, IC Type 7493
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3CT � 15

CT � 0Clear

Clock

Load

ENT

ENP

A

B

C

D

3

4

5

6

14

13

12

11

QA

QB

QC

QD

[1]

[2]

[4]

[8]

1, 5D

M1

G3

G4

C5/2, 3, 4 �

M2 15
Output carry

1

9

10

7

2

CTR DIV16

Fig. 12-14  Graphic Symbol for 4-Bit Binary Counter with Parallel Load, IC Type 74161
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4

6

10

12

5

7

9

11

S1

S2

S3

S4

RAM 16 � 4
0

2

15

14

13

2

1

3

A0

A1

A2

A3

D1

D2

D3

D4

CS

WE

G1

1EN [READ]

1C2 [WRITE]

A, 2D A

A
0
15

Fig. 12-15  Graphic Symbol for 16 � 4 RAM, IC Type 74189
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