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F(A,B,C,D) = (0,1,2,5,8,9,10)

   4 .

 5.   Logic Design
     

 .

     
Tools  Logic Design. 

     
    (Number of

variables)   4. (  5).
     Truth

table     
 1   0, 1, 2, 5, 8, 9, 10   
    Update   

    (  6).
     Update,

   Fout   
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    D, C, B, A    
 A, B, C, D,   )
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Minterm/Maxterm, 

     ,
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Veitch – Karnaugh table
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.
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 8.  Minterm/Maxterm,
     

.
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 12.  Schematic Diagram
      Maxterm  

     
 .
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 13.   
F= (2,3,4,5).

   F = x’y + xy’ = XOR(x,y).

2.    
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 16. O   F= (3,4,6,7) 
   F=yz+xz’.
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F(x,y,z) = (3,4,6,7)

yz
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F(x,y,z) = (0,2,4,5,6)
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F(A,B,C) = A’C +A’B + AB’C + BC

F(A,B,C) = A’(B’+B)C+A’B(C’+C)+AB’C+(A’+A)BC

F(A,B,C) = A’B’C+A’BC+A’BC’+A’BC+AB’C+A’BC+ABC

F = (1,2,3,5,7) = C + A’B
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 19.    4
.

 20     
  F= (0,1,2,4,5,6,8,9,12,13,14).

 20.     
F= (0,1,2,4,5,6,8,9,12,13,14).

7.     F(x,y,z) =
(0,6)   NAND

O  XK      
    21.

 21. O  XK     
   F(x,y,z) = (0,6).

    
        2

 .   
     

NAND      
  NAND,     22.

 22.   NAND  F =
(0,6).

8.     F(x,y,z) =
(0,6)   NOR

O XK      
  23.

 23. O  XK     
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   F(x,y,z) = (0,6) =
[ (1,2,3,4,5,7)]’.

F(x,y,z) = (0,6) =x’y’z’ + xyz’

    
        2

 .   
     

NOR       
 NOR.

:

F(x,y,z) = (1,2,3,4,5,7) = (x’y + xy’ + z)’ =
(x+y’) (x’+y) z’

  NOR  
24.

 24.   NOR  F =
(0,6).

9.    . 
XOR  EQUIVALENCE

  XOR  EQUIVALENCE 
  1  ,   

 ,    
 25  4 .  

   (pattern)    
   XOR .

 25.   XOR 
EQUIVALENCE 4 .

 26    
       

   « »  
.

 26.   
« »  .

10. BCD   4bit

 BCD      4bit. 
 F     10-

15.

mi w x y z  F
0 0  0 0 0 1
1 0  0 0 1 0
2 0  0 1 0 1
3 0  0 1 1 0
4 0  1 0 0 1
5 0  1 0 1 0
6 0  1 1 0 1
7 0  1 1 1 0
8 1  0 0 0 1
9 1  0 0 1 0
10 1  0 1 0 d
11 1  0 1 1 d
12 1  1 0 0 d
13 1  1 0 1 d
14 1  1 1 0 d
15 1  1 1 1 d

 1. BCD   4bit.

F(w,x,y,z)= (0,2,4,6,8)+d(10,11,12,13,14,16) =

(1,3,5,7,9) + d(10,11,12,13,14,16)

     – :
27.

H
L

x

H
L

y

H
L

z

L2

x'

y'

z'

x+y'

x'+y F

1 1

1 1

1 1
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00 01 11 10
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10

1 1

1 1

1 1

1 1

CD

AB
00 01 11 10

00
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11

10

XOR( A,B,C,D )
A B C D

EQUIVALENCE( A,B,C,D )
A B C D

1 1

1 1 1

1 1 1

1 1

CD
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00 01 11 10

00

01

11

10

1 1

1 1

1 1

1 1

CD
AB

00 01 11 10

00

01

11

10

1 1

1 1

CD
AB

00 01 11 10

00

01

11

10

+=

A
B
C
D

B
D

XOR(A,B,C,D)

BD

XOR(A,B,C,D) + (BD)

F
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   – :
 28.

 27. XK  x    
 – .

 28. XK     
 – .

11.     
    

.   
     

–  UP  ,  DOWN-     
   .

     3 . 
     

 D      1  
     (UP)

   0    
(DOWN).   3 

 S1, S2, S3    
 .    

    
     2.

.

 29.  /   
   .

mi D S1 S2 S3 UP DOWN
0 0 0 0 0 0 0
1 0 0 0 1 1 0
2 0 0 1 0 d d
3 0 0 1 1 d d
4 0 1 0 0 0 1
5 0 1 0 1 0 1
6 0 1 1 0 d d
7 0 1 1 1 d d
8 1 0 0 0 0 0
9 1 0 0 1 1 0
10 1 0 1 0 d d
11 1 0 1 1 d d
12 1 1 0 0 0 1
13 1 1 0 1 1 0
14 1 1 1 0 d d
15 1 1 1 1 d d

 2.  ,
   
.

1 1 1

1 1

YZ

WX
00 01 11 10

00

01

11

10

W’Z’+X’Y’Z’

1 1 d 1

d

d d

1 1 d d

YZ

WX
00 01 11 10

00

01

11

10

Z’

D

S1
S2
S3

U
P

DOW
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 30.     UP  
DOWN.

12.     
  :         a)  F(x,y,z)  =

(0,2,6,7),  b) F(A,B,C) = (0,2,3,4,6),  c)
F(a,b,c)= (0,1,2,3,7), d) F(x,y,z)=

(3,5,6,7).

.
F(x,y,z)= (0,2,6,7).

F= XY + X’Z’.
F(A,B,C)= (0,2,3,4,6)

F= A’B + C’.
F(a,b,c)= (0,1,2,3,7)

F=a’+bc.

F(x,y,z)= (3,5,6,7)

F= XY + XZ+ YZ.

13.     
  : F(X,Y,Z)=

(2,3,6,7), F(A,B,C,D)= (4,6,7,15),
F(A,B,C,D)= (4,6,7,15), F(A,B,C,D)=

(3,7,11,13,14,15)

.
F(X,Y,Z)= (2,3,6,7)

F=Y
F(A,B,C,D)= (4,6,7,15)

F=BCD+A’BD’
F(A,B,C,D)= (3,7,11,13,14,15)

F=CD+ABD+ABC

1 1 1

d d d d

d d d d

S2S3

DS1

00 01 11 10

00

01

11

10

UP = D S3 + S1
’S3

1 1

1

d d d d

d d d d

S2S3

DS1

00 01 11 10

00

01

11

10

DOWN = D’ S1 + S1S3
’
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F(W,X,Y,Z)= (2,3,12,13,14,15)

F= WX + W’X’Y

14.     
 (prime implicants)   

    
  :

15,13,10,8,7,6,5,4,2,0,,, zyxwF

15,14,11,10,8,7,5,3,2,0,,, DCBAF

15,14,13,12,11,10,5,4,3,1,,, DCBAF

.
:     
   .

15,13,10,8,7,6,5,4,2,0,,, zyxwF

: xz  x’z’; - : w’x 
w’z’
F=xz+ x'z'+ w'z'
F=xz+ x'z'+ w'x

15,14,11,10,8,7,5,3,2,0,,, DCBAF

: AC, B’D’  A’BD; - :
CD  B’C
F= AC+B'D'+A'BD+CD
F=AC+B'D'+A'BD+B’C

15,14,13,12,11,10,5,4,3,1,,, DCBAF

: BC’, AC  A’B’D; - :
AB (     

 ,    
        1
     

)
F=AC+BC'+A'B'D

15.      (a)
  (SOP)  (b) 

:

I. xyzyzyzx
II. ABCDCDADBCA

III.
A B D A B C

A B D B C D
.

I. xyzyzyzx
SOP= xyz
POS= yzxz

II. ABCDCDADBCA
F’=CD’+A’D’+A’BC’

1100

1111

0011

0110

1100

1111

0011

0110

A

B

C

D

00 01 11 10
00

01

11

10

1101

1100

0110

1101

1101

1100

0110

1101

A

B

C

D

00 01 11 10

00

01

11

10

1001

0110

1111

1001

1001

0110

1111

1001

w

x

y

z

00 01 11 10
00

01

11

10
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SOP= DBCDCA

POS= CBADADC '

III. F=
A B D A B C

A B D B C D
F’=ABD+A’BC+AB’D+B’CD
 F’= AD+ CD + A’BC
SOP= '''' ADDBCA

POS= CBADCDA

16.    Tools
Logic Design  ,   

   
F=(0,3,4,5,7).

.
  Logic Design 

 Tools.   
  31.   3  
Number of variables.

 31.

  Truth Table. 
     

 (  32),   1  F,
  0, 3, 4, 5, 7.

 32.

Update,   
 Logic Design,  Fout

     F,  
 33.

1001

1001

0011

1011

1001

1001

0011

1011

A

B

C

D

1001

1001

0011

1011

1001

1001

0011

1011

A

B

C

D

0111

0111

0100

0110

0111

0111

0100

0110

A

B

C

D

0111

0111

0100

0110

0111

0111

0100

0110

A

B

C

D
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 33.

 34,   
 Minterm/Maxterm. 

35,    Veitch-
Karnaugh table.  36,  

 Quine-McCluskey method. 
 37,   Schematic

diagram,      
  F. Save to TINA,

      
 38,     ,

  .   Analysis
 Digital Timing Analysis,   

   39.

  34.

 35.

 36.

  37.
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 38.

 39.

A A B B C C

A
A

B
B

C
C

U1 SN7408

U2 SN7408

U3 SN7408

U4 Sample

Fout

A 1u A:1 A SN7404

B 1u B:2 B SN7404

C 1u C:3 C SN7404

The logic function: Fout:=B-- A--+B A+C B--

T

Time (s)
0.00 2.00m 4.00m 6.00m 8.00m

A

L

H

B

L

H

C

L

H

Fout

L

H


