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Introduction

A Integrated Circuits (ICs)

I Smaltscale integration (SSI)
ANAND, NOR, AND, OR, inverter,-Flap
A 1-4 gates 6 inverters,1-2 Flipflops

I Medium-scale integration (MSI)
AAdder, multiplexer, decoder, register, counter
A12-100gates

I Largescale integration (LSI)
AMemories, microprocessors
A 100 a few thousand gates



I Very-large-scale integration (VLSI)

AMicroprpcessqrs, FPGA, Applicatgpecific integrated
OANDdzA UG o!' { L/ 0VZX

A Several thousand gates or more

I Programmable logic devices (PLDs)
AProgrammable logic arrays (PLAS)
AProgrammable array Logic devices
A (PALS)
AComplex programmable logic devices
A(CPLDs)
AFieldprogrammable gate arrays (FPGAS)



Multiplexers

A Multiplexers (MUX, or data selector)
I A MUX has a group of data inputs and a group of control
Inputs.
I The control inputs are used to select one of the data inputs
and connect it to the output terminal.

A 2-to 1 MUX
* A=0. 251, | 24001 H‘\l\i
e A=1. 7=, _ e | . |

I
I
I
o Z=A'T+AT, l



A 4-to-1, 8-to-1, 2n-to-1 MUX
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logic equation for the 4 - to-1 MUX
Z=ABI, +ABI+ABI, +ABI,
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A Logic equation fo8-to-1 MUX
_,.._\

il

logic equation for the 8 -to-1MUX
Z=ABCI +ABCI+ABCI, +ABCI,
7 th A Bl dop b AR Godsctued Bl git ABCI,



Multiplexers

A Logic Diagram fd-to-1 MUX

a’Bhetly wht ‘f, a’bc’'ly a’bcely ab'c’ly atl ;.’

WQUUQQW

8 Dr. AhmedEIShafeeACU : Spring020, CSBO3Logic design Il




A Logic equation foBn-to-1 MUX

. ! _)_\ )
pi |
R P /L= ml
y v Mux [ A k=0 kok
4 I.E'n—/_)'ﬂ
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where m, is a minterm of the n control variables and |, is the
corresponding data input
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A Quad Multiplexer Used to Select Data
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A=1, (20212,25)=(YoY1Y2Y53)
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A Quad Multiplexer with Bus Input and Output
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7/4157(Quad2-line to 1-line data
selectors)

A
74157/168

INPUTS OUTPUT INPUTS OQUTPUT

e i N,

Vcc STROBE 4A 48 38 a3y

uUwJuJE]:ur 0]/

l

1€} 44 A8 4y A 38

1A 1B 1Y 24 2B 2Y

TRUTH TABLE
OUTPUT
SELECT

ENABLE | INPUT DATA INPUTS 167 158
E s 10 I Y Y
H X X X L H
L L L X L H
L L 3 X H L
L H X L L H
L H X - H L

i iBi0IE DL

SELECT_ 1A 1B 2¥ GND

INPUTS OQUTPUT INPUTS OQUTPUT

' I—‘ NOTE: H = High Voltage Level, L = Low Voltage Level, X = Don't Care
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