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(a) Truth table (b) Logic diagram

Figure 1-16 Half-adder.

S=xy+xy'=xDy
C=uxy




TABLE 1-2 Truth Table for Full-Adder

—

Inputs Outputs
x y z C S
o o0 0 0 0
0 0 1 0 1
o 1 0 O 1
0 1 1 1 0
1 0 0 0 |
1 0 1 1 0
1 1 0 1 0
1 | 1 1 1

1

C=xy+(x'y+2xy')z

S=x@ydz
C=xy+ (x®Dy)

oulS x> plod

Figure 1-17 Maps for full-adder.
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(a) Logic diagram (b) Block diagram

Figure 1-18 Full-adder circuit.
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S R t+ 1
s o Q@+1)
S 0O O Q () No change
0 1 0 Clearto 0
—— R D— 1 0 1 Setto |
1 1 ? Indeterminate
(a) Graphic symbol (b) Characteristic table

Figure 1-19 SR flip-flop.




—t> C 0 0 Clearto 0
1 1 Setto 1

(a) Graphic symbol (b) Characteristic table

Figure 1-20 D flip-flop.
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J 0 J K Q(@+1)
- | 0 0 [0 X()) No change
P € o 1 0 Clearto 0
— Kk O— 1 0 1 Setto |
1 1 Q' Complement
(a) Graphic symbol (b) Characteristic table
Figure 1-21 JK flip-flop.
—_T 0 — T Q@+1)
—bcC 0 Q) No change
1 Q' Complement
D—

(a) Graphic symbol

(b) Characteristic table
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(a) Positive-edge-triggered D flip-flop.

D Qb Clock
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| | | Time
Output
Negative_1A cannot
clock change

transition

(b) Negative-edge-triggered D flip-flop.
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TABLE 1-3 Excitation Table for Four Flip-Flops

—

D flip-flop

SR flip-flop
Q) Qi +1) S R Q) Q¢ +1) D
0 0 0 X 0 0 0
0 1 1 0 0 1 1
1 0 0 1 1 0 0
1 1 X 0 1 1 1
JK flip-flop T flip-flop
on  Qe+y | ] K o® Qe+ | T
0 0 0 X 0 0 0
0 1 1 X 0 1 1
1 0 X 1 1 0 1
1 1 X 0 1 1 0




.




DA=Ax+Bx

DB = A'x

y = Ax’ + Bx'

DA=AI+BI DB_A'I
0/0 1/0

y = Ax" + Bx'

TABLE 1-4 State Table for Circuit of Fig. 1-25

Present Next
state Input state Output

A B x A B y
0 0 0 0 0 0
0 0 1 0 1 0
0 1 0 0 0 1
0 1 1 1 1 0
1 0 0 0 0 1
1 0 1 1 0 0
1 1 0 0 0 1
1 1 1 1 0 0
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j = = == A 2-to-4 line single bit decoder = = = = Truth Table
| |
Ao _F‘-D I A1 Ao|D3: D2 Dy Do
I Do 0 oo o o 1
A, |< . | : ) )
0 1o o 1 o
I { Ja |
| < | D 1 o]lo 1 o0 o
| | | ' 1 1|1 0o o o
! |
| " } D Minterm Equations
| 2 S —
, | | Do - A Ag
| L | Dy JKI-AU
: l | D; D:-A-Ag
b - ——— - —— ! Ds; - Ar Ao

T —
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DO |—p
D1 |—p
C —p f
] 3.8 D2
P Decoder D3 —p -
T s _/
D5 |—p
D6
EN—b o 4 f(4,B,C) = ¥ m(2,4,6)

P,



TABLE 2-1 Truth Table for 3-to-8-Line Decoder

Outputs

Inputs

Enable

Do Di De

D,

A] Ao D? D6

Az

OmM OO OOOCOO

CO OO OO0 O

CO O OO0 O
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COOC O OO —~w00
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Figure 2-2 2-to-4-line decoder with NAND gates.
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(a) Logic diagram (b) Truth table
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Figure 2-3 A 3 X 8 decoder constructed with two 2 X 4 decoders.
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