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UNIT-1

NUMBER SYSTEM & CODES

Number Systems

Decimal | | Binary Hexadecimal

To shorten long binary numbers
F iy A - . -

J

For computers-since flip flops
store either O or 1

Since data is stored in bytes




100,000 10,000 1,000 - 100 10 i

10" Mgt 1% S 10° SEL 30" M 90"
a NN 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 1/0[{1|({1(0|1]|Number

Power of

base 2°5|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.

e Symbols : 0,1, 2, 3,4,5, 6, and 7.

e Positional weights :
80=1 81=1/8
8L1=8 82=1/64
82 = 64 83 = 1/256
835=8956

~ 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 Binary.
® Binary to ® Decimal to ®Octal to ® Hexadecimal
Hexadecimal Hexadecimal Hiica:dagkinil to Decimal
® Hexadecimal
to Octal

2x1 =150

R 2l x*=2x1=2

—p 2?x1=4x1=4

—_—23x1=8x1=8

Resultant decimal number= 1+2+4+8 = 15







Decimal Binary Hexadecimal

0 0000 0
1 0001 1
2 0010 2
3 0011 3
s 0100 =
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
x5 : N R G F

1110011100010000

N\ /7

EZ10




Graphic Algebraic Truth
Name symbol function table

x v F
1 0o o
1 1 1
x v F
OR 3—t . o of o
1 0o 1
1 1 1

x F

Inverter x—»_l-' F o= x o 1

1 o

x F

Buffer ,x_>—r F = x = =

1 1
x v F
. " - . o o 1
NAND F F = (xy) o 1 2
1 0o 1
1 1 O
x v F
1 o s
1 1 0
x v F
Exclusive-OR . F = xy + x'y o 0 O
CXOR) F - vy o 1 1
1 0o 1
1 1 0o
x v F
Exclusive-NOR Py &Y o o 1
cquivalence Pt o
1 1 1

2-input AND gate




AND Gate Circuit

T‘ [1 )
@
: ol /'. —_—

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



8] Do

AND gate NOT gate

A= Y
B—

NAND gate

3

NAND GATE

| $ g
1
T

AN
T
LN

Electrical Circuit

NOR GATE



NOR GATE

a

3
>
/.

y

Electrical Circuit

NOR Gate DIP14

EX-OR GATE



EX-NOR GATE



Off = 0
% O) Oon = 1

UNIT-2

COMBINATIONAL CIRCUITS




— » Combinational ———»

circuit

HALF ADDER

A—— —=5Sum
INPUT Half-Adder Circuit OUTPUT
B— — Carry Out
2- * ; \) . . SUM
ID XOR GATE
1 \ 3 ' SﬁI}rRY
2
./ 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

A Sum
Full Adder
B Carry
Cin
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




Full-Adder Circuit

- SUMOUT

HALF SUBTRACTOR




—ge Difference

Half Subtractor
B ¥ Borrow
Inputs Outputs A Difference
A Difference| Borrow B 7
0 0 0

1
1
0

1
0
0

{>_

FULL SUBTRACTOR




Full Subtractor-Truth Table
Input Output
A B C Difference Borrow
0 0 0 0 0
0 0 1 1 3.
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
1 1 0 0 0
1 1 1 1 1
www.flintgroups.com
A Diff
INPUT
Full-Subtractor Circuit OUTPUT
Borrow Qut
Borrow In
D ﬁ
. 3 - 4 Di
Bt - — A)D* *ouT
Barrow In
*D7 [ *D7 | D : Borrow
2 *out

Full-Subtractor Circuit




4:1 MULTIPLEXER

Y
Inputs Output
S0 51
Selectors |
Control lines
31 SU
Input| S1 | SO | Y v %
hlo o] I ly —
I
1|0 |1 ]
A
hit o] g —1
Lil1r | 1] 5L l{ —

Y= 5150.134- SIEDIZ-'- EISDII-I- glgﬂl[} Y, O, O,

i
Uy

4 to 1 Multiplexer and its truth table



1:4 DEMULTIPLEXER

515

Do
1-to-4 Dy
DEMUX Do

DATA D

S'[] STI

A

o

Select O/P
I
so | S1 Do| Dy | 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
B
Yo
[ >,
[ D> .
[ >,




7 SEGMENT DISPLAY

Current Limiting +Vee
Resistors Common
\ T Anode
| I a
b IRAASE . —
o — "\
d | ¥V W | d b
= | | = L
—e 7 AN
— ' moaoan | I ’ ’c
E e LA AN | 8 d
E d ——
e o AN .
8x 2200

UNIT-3



SEQUENTIAL CIRCUIT

(=4 } (=] } (=1

Problem - State - Ezcitation
Statement Dhagram Table
a

(= I—— =

EBoolean : State Map
Expression
L

(=]

Implementation

Clock Signal/Pulse
Leading Edge Falling Edge
HIGH
(1)
LOW
(0)
One Duty Cycle t
SR Flip-Flop
AND gate NOR gate Inputan
Re 1 4
/ j Qr?+1
Output 1

Control Pins

...............



State S R Q Q' Description
Set 1 0 0 1 Set Q'>>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=JQ| and

T Flip-Flop



INPUT T Q fp—

CLK > Q' b—

Clock J K Qn:1 State
0 % X Qn
1 oo | @ | Hold
1 0 1 0 Reset
1 1 1 1 Set
1 1 1 Q. Toggle

T FLIP-FLOP




o

CLK e

I
4

S

D FLIP-FLOP

D ——

.

Enable ——¢

— >0

"




Truth Table for the D-type Flip Flop

Clock | D Q Q’ Description
b»0[ X Q Q’ Memory
no change
T»1] O 0 1 Reset Q » 0
™»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.

UNIT-4:
REGISTERS, MEMORIES & PLD

SERIAL IN SERIAL OUT



1

0

Serial Input

Flip Flop 1

Flip Flop 2

Flip Flop 3

0

Clock
Initially 0 ] D\\ 0 U 0
(1) l 11— 51 Ao [Ho [Mo
@ | 1__;.1\\‘1\\ u\\\‘n
(3) l 1ty | 3 1\-:‘11
@ | 1 —>1 1\ T

Flip Flop 4

Serial
Output

———— Direction of data travel



Stored word

0000

Clk

D,

1000

Q;

1100

Q,

1110

1111

L.

+5

}4

+3

+2

SERIAL- IN PARALLEL-OUT



4-BITPARALLEL DATA

P
. M
s © g @ a C o
ZRIALDATATY il D FF1 b FF2 ? . FR2 ¥ R ® FF2 = °
e | 1K cL K
CLE 1R 1R CLE
F Y
CLEAR
CLOCK -
CLK Pube QA QB QC QD
D 0 0 0 0
1 1 0 0 \ 0
3 - \ i Q\' i) \ 0
k
3 1 \ 0 \\S\ 1 B 0
3 1 1 \ﬂ 0 1




)

PARALLEL IN SERIAL OUT

a0 O a0 O —freqD QT ey QR A
FFA FFB FFC FFD | Data out
CLK CLK CLK CLK
Clock

Pp Pc Pa Pa




Parallel Input

Preset Enable
Pr Pr Pr Serial o/p
D2 Q2 Dy Qs Do Qo
Bifte Slop D Flip-Flop D Flip-Flop
p >
Clock ©Elprocus.com
PARALLEL IN PARALLEL OUT
Qn e Qg Qa
1~ e _T — P Q — D Q J — D Q _T
FFA FFB FFEC FFD
C LK LK LK CLEK
Clock
FPo P Pg Pa




Tablel Data Movement in Right-Shift PIPO Shift Register
Clock LD
Cyee | 1P Q | @ | @ Q. | Q,
1 0 B, B, JNEN JBER B,
2 7 0 [ B, s JEE " B, 1
3 1 0 0 B, .,:‘ | B B,
L —_

——
Parallel Data Retrieval

Parallel Data
Loading

Clock 41 %2 | *3

Q1 B1 0 0

Q"" Bn-1 Bn-2 B""3
- ™.
Qs Bn Bn-1 B"'2

Parallel Data Loading and
Parallel data Retrieval

Figure 3 Output Waveform of n-bit Right-Shift PIPO Shift Register




DECADE COUNTER

HIGH

TRUTH TABLE

Qo

Clock Pulse | Q3 | Q2

RING COUNTER




Dy D; Ds Da Ds Ds
P D p p p p
o — == [—= =1

CLK !Dl [)2 [)3 [34 IJ5 l)e “llllll’
100000
0 0 0 ci} f:::s

DOODIO 001000

QJ {'.3

000100

U |sE WN =
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RIPPLE COUNTER




RAM

1- RAM16x8 m
n—/_|_ |
1 o|/ICED
D_‘—oﬂ.“.fE
0123 DOT .
fimo DI7  DOG
5 oA e DI DO5
EoAE DI5  DO4
D4  DO2
| i DI2 D02
0723 o — Do L
2 B A EJ Ihio
CDEF 0123 A3 )
| 4567 A2
2 o B Bl— A1
CDE Fl—1aD




ROM

ROM (16x5 bits)

23 ss g
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UNIT-4:
8085 MICROPROCESSOR

8085 Microprocessor Architecture

e e e e R e e e R R e e e e e e e e e -

PIN DIAGRAM

Xy —»{]1 Vce
Xy —w{]2 HOLD
Reset out —{|3 HLDA
SOD w—{]4 CLK (out)
SID —»{|5 Reset in
Trap 4—{|6 Ready

RST 7.5 —»{]7 10/M

RST 6.5 w—{]|8 3 S,

RST 5.5 —»={|9 3 Vpp
INTR —»={]10 3 RD
INTA st—{]11 3 WR

ADg w»{]12 2 Sy
AD; w»{]13 2 Ais
AD, {14 2 Aia
AD; w»{|15 2 Aqz
AD, w»{]|16 2 Aqz
ADs; w17 2 Ajq
ADg w»{]18 22 Ao
AD,; w»{]19 2 Ag
Vss —{]20 2 Ag




ARCHITECTURE OF INTEL 8085A
MICROPROCESSOR

SERERARERARRRR AR,

#2 SHULLUN

ol 8085 MICROPROCESSR KIT

reeint B

INTR INTA RSTSS RST6.S5 RST7.5 TRAP SID SOoD
\ 1 ] ‘ , t
- x h 4 4 . 4 =
| Interrupt Control | | Serial /O Control |
Accumulator Temporary FHlag struction wis) Z(8)
(8) Register (8) Flp-Flop (5) |- Fegister (8) Jemp. reg. TJemp. reg.
1 1 8 C
L i Reg. (8) Reg. (8)
>4 Arithmetic nstruction 4 § D E
W Logic Decoder and -~ Reg. (8) Reg. (8)
> Unit “C‘d‘* § H L
“:',',"’ M'd' < ‘ﬁ Reg. (8) Rez. (8)
vee " l i. Stack Pointer (16)
GND » Power Supply
x1 - > Program Counter (16)
x2 > Timing and control
CLKO UT <— ~ Increment /
1 * ‘ T Decrement latch (16)
RESET RESET READY ALE SO S1 RD HOLD l
IN  OouT 1I0/M WR HLDA Address Address / Data
Buffer (8) Buffer(8)
A8 - A15 ADO - AD7

Address bus

Address / DATA bus




UNIT-5:

INTERFACING AND SUPPORT CHIPS
Intel 8255




FUNCTIONAL BLOCK DIAGRAM

Powmer
Supplie=

* + 50
— GHMD

Bi-diractional
data bus=s

Oy - Do

Oata
bus=
buffer

—¥

Group

control

]

Group
A
Port
A

2]

F3

it

Group A
Port
Upper (<

£

RO ———#
WRE ————h
Al —————H
A0 —————W
Reset —————¥

Feads

Cortrol
Lowgiz

2 bit
intemal
data bus

Group B
Paort C
Loumer (<51

£

7

»

Group

cortrol

Group

Part

(22

F3

10
PeF - PAD

10
FC7 - PC4

1#0
PC3 - PCO

[Efu]
FBY - PBO
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