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Objectives:

The objective for this week will be to do detailed discussion on following
concepts:

e Application of binary codes

e Encryption and decryption

e Logic gates

e Combinational Circuit Analysis

LECTURE-5

Application of Binary Codes:

e Assigning Unique Codes

e Encryption And Decryption

e Secret Conversations
Lets understand the concept of encryption and decryption and make use of binary
codes to perform secret communication.

1- Using Excess-3 codes:
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Lets encrypt following sentence Using Excess-3:
CS-430

Encrypt: FV-763

Decrypt: CS-430
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2- Encrypt using ASCII codes:

Hex Oct Char |Dec Hex Oct Char |Dec Hex 0Qct Char |Dec Hex Oct Char
cr B0 OO0 40 [specel |64 40 100 @ % 60 0
1 1 1 TR B 8 4l W1 A o 6 W a4
1 1 1 W on o4& v 6 4 102 B ol &2 142 B
103 3 ¥ 13 & 8 o 4 1 C W 8 ] ¢
i 4 4 % M Mg 68 4 14 D 00 64 144 4
5 5 5 L S 6 45 105 E 0] 65 145 &
I ® B W & W 46 W06 F W2 B6 146
A B BT B T & W 6 Wi & 47 g
BB 10 o oB® oW 17 48 10 H 04 6B 180 A
B 9 u 1 3 51 ) SR R V) 05 &9 151
0 A I #on o9 MW | 06 BA 152 |
S B FER I ™54 13 K 07 68 153
2t W FTR ' % 40 14 | 08 BC 154 |
13 i] 15 45 F ] L ; n 40 115 M 108 &0 155 m
14 F 16 b iE Sh TR dF 116 N 110 &E 156 n
1% F 17 47 iF 87 f % iF iy 0 111 &F 157 @
16 1 il 48 10 &l i} 21 L1} 120 P 113 10 16l
17 11 il a5 11 fil I g1 51 121 0 113 11 161 @
18 12 i 50 12 ¥ | - LY 13 R 114 T 1684
158 14 71 51 13 LT 1 k! .1 124 5 11% 13 163 |
il 14 M 5l P b4 4 B4 i 24 T 116 4 164 &
i1 15 15 L] 1% &4 L a5 18 1% U 117 IS 1685 i
i 16 b h4 15 &b & di k1] 136 Y 118 & 166 &
i 1t if s LT i1 T 7 £ 13 W 118 M 16] w
F. 18 L} L1} 18 i B HE Le . X 10 I 1 i
' 14 i1 i 19 il Iy oY 4 1A f 111 H il
WO n TR TR o S 1B 2 12 W 11N 2
a ik n k1] L1, | i } 41 1.} 151 | 12y T i1 i
Fi.| 1L LT (i1} i | L1 T AL 18 i I 1M |
W o0 M i B B s 81 B 18 | % 1 1M}
w1 % B2 O M s CTRRE TR 8 B 16 -
VRN I 1 8 ¥ %5 17 2 W

() wirasauros, com
Lets encrypt:

CS-430
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Encrypt: 678345525148
Decrypt:CS-430

3- Encryption using Binary values:

Hint:see the alphabets and numbers, assign them values in decimal or any
other number system and then convert those numbers into binary, but make
sure to use same number of bits for every number to make the secret

communication possible.

LECTURE-6

Logic Gates:
e All the mathematical operations at hardware level are peformed with the

help of gates.
e S0 whenever you want to design hardware of any function, you have to write
its equation and then convert that equation to a hardware circuit using gates.
e This lecture will teach you all the basic and extensive use in the form of their

symbol, equation and truth table. Lets get started:

NOT GATE:
Symbol:
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A

Equation:
X=A’
Truth Table:
A X
0 1
1 0
AND GATE:
Symbol:
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Equation:

X=AB

Truth table:
A B X
0 0 0
0 1 0
1 0 0
1 1 1

OR GATE:

Symbol:

Equation:
X=A+B

Truth table:
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0 1 1
1 0 1
1 1 1

NAND GATE:

Symbol:

Equation:

X=(AB)’

Truth table:
A B X
0 0 1
0 1 1
1 0 1
1 1 0

NOR GATE:

Symbol:
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A

B X

Equation:

X=(A+B)’

Truth table:
A B X
0 0 1
0 1 0
1 0 0
1 1 0

XOR GATE:

Symbol:
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Equation:
X=AoB

Truth table:

XNOR GATE:

L

— )
A B X
0 0 0
0 1 1
1 0 1
1 1 0

Symbol:



mailto:abdul@northern.edu.pk

Abdul Rehman

Digital Logic Design (ESC-151)

email id:- abdul@northern.edu.pk

Whatsapp#03087792217

Equation:
X=(AeB)’
OR
X=A0B
Truth table:

BUFFER:
Symbol:

1™
] 3
2
vy
A B X
0 0 1
0 1 0
1 0 0
1 1 1
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A .

>—X

Equation:

X=A

Truth Table:
A X
0 0
1 1

COMBINATIONAL CIRCUIT ANALYSIS

In the previous lectures, we discussed logic gates in detail. This lecture is an application of logic

gates where we will see that if we have a combinational circuit, how can we analyze to tell the
functioning of a circuit.

Circuit#l
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Starting from the inputs, solve each gate step by step

Step-1:
A D
B
>°Z
D D
Step-2:
A A A'B
A D
o
C
D 5 1 D%
Step-3:

A '
g > At

B [(A'B).(C+D)I
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Circuit #2
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Step-1:

Step-2:
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A+B'
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Step-3:

A+B'

s o,

Step-4:
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A A

B {>Da-)

Dot # B

[(A+B")C]+[A".B.C]
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Step-1:



mailto:abdul@northern.edu.pk

Abdul Rehman

Digital Logic Design (ESC-151)

email id:- abdul@northern.edu.pk Whatsapp#03087792217

—)

1T

Y
/

X
?
Y >c Y
Do
I
Z > z |
Step-2:
X
Y
—
|
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X ¥ L

Step-3:
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Circuit#4
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Step-1:
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Solve the rest by your self (in steps)
Complete Solution:
A .
A A'B
A i A
X= [A'B]JXOR[A'AC]
¢ p A - X+Y
_DE C' A'AC
Z

Y=[ACD]'XNOR[A+E]

m>» OO
}v

PRACTICE EXAMPLES:
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Example-1:

Example-2:

Example-3:
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Task to do:
Design a unique encryption scheme and present it in the class:

Reference Material:

e Lesson plans
e Internet

Video Lecture Links:

Part-1: https://youtu.be/{fFjpa M6iM
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Part-2:https://youtu.be/fRqz9z12Y 68
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