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UNIT-1

NUMBER SYSTEM & CODES

Number Systems

Decimal | | Binary Hexadecimal




100,000 10,000 1,000 100 10 1

10° 10* LH 10° M 10f 10" 10°
| B B | 6 5 | 3 2 1
Sixth digit Fifth digit Fourth digit Third digit | Second digit = First digit

Value of digits in the “Decimal numeral system”

Binary Decimal
Number 110({1(1[{0]|1]|Number

Power of

base 2°|2%|23(22|22|2°

Decimal

equivalent|32(16|/ 8 (4 |2 | 1

Magnitude
of each |32|0|8|4|0|1| 4

term




Octal Number System

e The base is 8.
eSymbols: 0, 1, 2,3,4,5, 6,and 7.
e Positional weights :

80=1 81=1/8
81=8 82=1/64
82 = 64 83 =1/256
83 = 256

~ My base is 16

Hexadecimal
Number System

\ | use only 0-9 and A-F




Number Base Conversion

Decimal to Octal to Hexadeximal
other Number other Number to other

Binary to
other Number

System System System Number System
. ‘ ‘ ) :
@ Binary to Decimal ® Decimal to Binary @ Octal to Binary ® Hexadecimal
@ Binary to Octal ® Decimal to Octal ® Octal to Decimal to Bi"a')(
® Binary to ® Decimal to ®Octal to ® Hexadecimal
Hexadecimal Hexadecimal Hexa-decimal to Decimal
® Hexadecimal
to Octal

BE2°x1=1x1=1

I ——Poly1=2x1=2

— 2’x1=4x1=4

—_—23x1=8x1=8

Resultant decimal number= 1+2+448 = 15







Decimal Binary Hexadecimal

0 0000 0
1 0001 1
2 0010 2
3 0011 3
B 0100 =
o 0101 5
6 0110 6
7 0111 g
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
3 : & B 5 r

1110011100010000

N\ /7

E710




Graphic Algebraic Truth
Name symbol function table
x v F
i o 0 o
1 O O
1 1 1
x v F
OR - ' o o b
1 0o 1
1 1 1
x F
Inverter ;—’.——}-‘ Fox o 1
1 0
x F
Buffer x_>_F F = x
O O
1 1
x v F
. o 0 1
1 ) 1
1 1 0o
x v F
. > & O o 1
NOR :.._f P e of 3
1 0 o
1 1 0o
x v F
Exclusive-OR F xy' + x'y s} 0 s}
CXOR) F . o 1 1
1 O 1
1 1 O
x v F
Exclusive-NOR . Fexy+xXy o o 1
L \-:‘ . - {xDY)’ 0o 1 o
cequivalence 1 o o
1 1 1

2-input AND gate




AND Gate Circuit
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2-input OR gate



oltage _
source

NOT gate



NOT Gate

—__—t A

Switch A-Open ="0", Lamp-ON="1
Switch A-Closed="1", Lamp-0OFF="0"

NAND GATE
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AND gate
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NAND gate

NOT gate
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NAND GATE
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NOR GATE

:

A
1
a2\

Electrical Circuit



NOR GATE

I
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Electrical Circuit

NOR Gate DIP14

EX-OR GATE



EX-NOR GATE
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UNIT-2
COMBINATIONAL CIRCUITS

C ——— & Combinational ——» C’
circuit

HALF ADDER
A g >Sum
INPUT Half-Adder Circuit OUTPUT
B g > Carry Out

A e . 1\
. ) )] > e SUM
/e XOR GATE

LN CARRY

/ *ouT
AND GATE




Truth Table

Input Output
A B Sum Carry
0 0 0 0
0 1 1 0
1 0 1 0
1 1 0 1

Full Adder

Inputs Outputs
A B Cin Sum Carry
0 0 0 0 0
0 0 1 1 0
0 1 0 1 0
0 1 1 0 1
1 0 0 1 0
1 0 1 0 1
1 1 0 0 1
1 1 1 1 1

Sum

Carry



C 1D TP

Full-Adder Circuit

- SUMOUT

D | _)ﬁﬂ

HALF SUBTRACTOR




i Difference
Half Subtractor
B i ' - Borrow

Inputs Outputs A Difference
A B | Difference| Borrow B 7
0

0 0 0

0 1 1 1

1 0 1 0 ‘l>— Borrow
1 1 0 0

FULL SUBTRACTOR




Full Subtractor-Truth Table
Input Cutput

i) B C Difference Borrow

Q 0 0 0 Q

a 0 1 a 1

] 1 a 1 g}

0 1 1 Q |

E | i) a a a

1 0 K § 0 0

1 | a ] a

g | 1 a a 1

www . flintgroups.com
A Diff
INPUT . .
Full-Subtractor Circuit OUTRUT
B
Borrow Out

Borrow In
SO A)Df ! Dif
B« * | A)Df ‘OIUT

>=]

Borraw In

Full-Subtractar Circuit

*out




4:1 MULTIPLEXER

Y
Inputs Output
S0 51
Selactors /
Control lines
mput| 1 | SO | Y W %
hlo o] ly —
Il 0 . Il .
hlt o | g —
1|1

Y= S50+ S50+ S8+ SiSlo LA A 2T

%%w

4 to 1 Multiplexer and its truth table



1:4 DEMULTIPLEXER

51 S0

Do
1-to-4 D1
DEMUX Do

DATA D

STO STI

A

2

Select O/P
1
so | Sl Do| D1 | D2 | D3
1 0 0 1 0 0 0
1 0 1 0 1 0 0
1 1 0 0 0 1 0
1 1 1 0 0 0 1
Yo
[ D>,
[ O>— .
| >,




7 SEGMENT DISPLAY

Current Limiting +Vee
Reszistors Commaon
\ T Anode
b IAAASE ———
—o — "\
d | ¥ ¥ | d b
. I A & A - L
' | ’
E_- I apan o B
£ | dp L Dp
-—r""-.—l—"\.f\(""uu.—'— o
I____J
Bx 2200
a a a
b f b f b
c e c e C
d d d
a a a
b i b ] b
c e e c
d d d

UNIT-3



SEQUENTIAL CIRCUIT

el ) (=] ) o ]
Froklem - State - Exritation : State
Statement Dhagram Tahle Tahle

e
- — | =] )
Boolean P State Map
Exzpreszsion
a ) a )

(=] )

Implementation

Clock Signal/Pulse
Leading Edge Falling Edge
HIGH
(1)
LOW
O | B

One Duty Cycle t
SR Flip-Flop
AND gate NOR gate |nput Qn

Ay

R 0
/ —J ' Qr:l’+1
Output 1

Control Pins




State 5 R Q Q' Description
Set 1 0 0 1 SetQ'>»1
1 1 0 1 No change
Reset (0 1 1 0 Reset Q=0
1 1 1 0 No change
Invalid| 0 0 1 1 Invalid
Condition

JK Flip-Flop




S=1Q| and

Jo -\S
»

CLK —¢

Ko )
-y

T Flip-Flop



INPUT T Q f—

CLK > a b

Clock | J | K | Q. State
0 % X a8
1 [ofo0o]| @ | Hold
1 0 1 0 Reset
1 1 1 1 Set
1 1 1 Q. Toggle

T FLIP-FLOP




CLK spe

D FLIP-FLOP

D ————o

Enable —

SRR

>,

—{ >0

B,




Truth Table for the D-type Flip Flop

Clock | D Q Q’ Description
U»0| X Q Q’ Memory
no change
T»1| O 0 1 Reset Q » 0
™M»1 1 1 0 SetQ»1

Symbols | and 1 indicates the direction of the
clock pulse. D-type flip flop assumed these

symbols as edge-triggers.




