(b)

(a) xy (b) x+y

ig. 3-2 Representation of Functions in the Map
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Fig. 3-8 Four-variable Map
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x
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Fig. 3-9 Map for Example 3-5; F(w, x, y, z)
=3(0,1.2,4,5,6,8,9,12,13,14) =y’ + w'z’ + xz’

(Ui
EX: F(A.B.C.D)=%(0.235789.10111315)

cD cD
A 00 01 11 10 A 00 01 11 10

00| 1 1 00| 1 (1) 1

B B
L 1 1 1 I1_1 1 1
a l P! l
— [
0] 1 1 10 ‘ 1 1 1 1 ‘ ‘
D D
(a) Essential prime implicants (b) Prime implicants CD, B'C
BD and B'D’ AD, and AB’

Fig. 3-11 Simplification Using Prime Implicants
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Fig. 3-12 Five-variable Map
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EX: F(A,B,C,D,E)=3(0,2,4,6,9,13,21,23,25,29,31)

A=0 A=1

DE D DE D
Bc 00 01 11 10 Bc 00 01 11 10

0] 1 1 00

ST e,

-

11 1 1

e

11 ’1‘

B
10 1 10 1
E E

Fig. 3-13 Map for Example 3-7; F= A'B'E'+BD'E + ACE

34 FER [~ ]

* FIRE3-8 [ [ ] AR R @) P AV /222 (b)
HIFHY,2 F(A,B,C,D) =Y(0,1,2,5,8,9,10)

AB 00 01 11 10
00 1 1 o 1
o1 o 1 o (o]
B

11 ’ 0} O O O ‘

A — —
10 1 1 (0] 1

D

Fig. 3-14 Map for Example 3-8; F(A ,B,C,D) = X(0,1,2,5,8,9,10)
— B'D'+B'C'+A'C'D = (A’ +B')(C"’ +D')(B' + D)
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—
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Fig. 3-15 Gate Implementation of the Function of Example 3-8
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(A)F=yz +w'z

Fig. 3-17 Example with don’t-care Conditions
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* NAND

Inverter x Dc x’
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y —_—

\ / OR x }(X’y’)’=X+y
y— o] |

, A Fig. 3-18 Logic Operations with NAND Gates

] ' : Il Al
y — () ) Yyt = ()
7 — Z

(a) AND-invert (b) Invert-OR

Fig, 3-19 Two Graphic Symbols for NAND Gate
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Fig. 3-20 Three Ways to Implement F = AB + CD
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Fig. 3-21 Solution to Example 3-10




TIFFFREET ) = BENANDRI# R R

* K-S0 oy 1L g I8 froenA) 5t o
X#E AP 22 F2BF AnE - B
#35% — BNANDRY % % 7 o & 1 NANDRY
mﬁ;f])\ L& -5 Y s d t“f#%‘ﬁé
AR TR

TIFREHEET ) = BINANDR 3R R

XAk - fParns @ % ¥ - BAND-invert
& invert-OREPRI Bl H5 K& 7 > @
—,’F‘!ﬁis?J)\ Kp % - J‘E.EH?E%?%]:". o

kg Sfk? 3 E-JE R - B2 F(¥
B Ry -FER-BFAPE AR
Mmoo EHRE - BFABRMHE T NE
EHURET]F = FENANDRF - i B

r o




(a) AND-OR gates

(a) NAND gat

Fig. 3-22 Implementing F = A(CD + B) + BC
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(a) AND-OR gates

(b) NAND gates

Fig. 3-23 Implementing F = (AB'+A’'B)(C+D’)

NORF.,E*E%‘,

Inverter x {>c x’
OR * Dc x+y
y
X {>o

AND (x'+y) =xy
y [>o

Fig. 3-24 Logic Operations with NOR Gates

11



X —9
(ry=a ¥4 0z =(etyta)
Z I—
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Fig. 3-25 Two Graphic Symbols for NOR Gate

B

F=(AB' + A'B)(C + D') with NOR Gates

12



-}F= (AB + CDY -}*F =[A +B)(C+D)

(a) Wired-AND in open-collector (b) Wired-OR in ECL gates
TTL NAND gates.
(AND-OR-INVERT) (OR-AND-INVERT)

.3-28 Wired Logic
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(a) AND-NOR (b) AND-NOR

(¢) NAND-AND

Fig. 3-29 AND-OR-INVERT Circuits; F = (AB + CD + E)’
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(a) OR-NAND (b) OR-NAND

A
B
C
E

(c) NOR-OR

Fig. 3-30 OR-AND-INVERT Circuits; F = [(A + B)(C + D)E]’
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Fig. 3-31 Othecer Two-level Implementations
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Fig. 3-33 Map for a Three-variable Exclusive-OR Function
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(a) 3-input odd function (b) 3-input even function

Fig. 3-34 Logic Diagram of Odd and Even Functions
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Fig. 3-35 Map for a Four-variable Exclusive-OR Function
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Fig. 3-36 Logic Diagram of a Parity Generator and Checker




20



ig. 3-37 Circuit to Demonstrate HDL
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HDL & fy] 3-3
G 3! 4 R £

//Stimulus for simple circuit
module stimcrct;

reg A,B,C;

wire X,y;

circuit_with_delay cwd(A,B,C,x,y);
initial

HDL #5375 3-3 .
(B 3! RO )
begin
A =1'b0; B =1'b0; C = 1'b0;
#100

A=1bl;B=1bl; C=1bl;
#100 S$finish;
end
endmodule
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HDL & fy] 3-3
2UE[Y

(R B! IR ORI 1)

//Description of circuit with delay
module circuit_with_delay (A,B,C,x,y);
input A,B,C;
output x.,y;
wire e;
and #(30) gl(e,A,B);
\ / or #(20) g3(x.e.y);

not #(10) g2(y,C);
endmodule

—If“ ﬁ%‘—?‘l‘s E‘-‘C x=A+BC+BD

y=BC+BCD

*HDL & {y] 3-4
//Circuit specified with Boolean equations
module circuit_bln (x,y,A,B,C,D);
input A,B,C,D;
output Xx.y;
assigh Xx=A|lB &CO) | (~B & O);
assign y=(~B& )| (B & ~C & ~D);
endmodule
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