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Students Learning Qutcomes (SLOs) Elselrahics controls

After learning this unit students should he able to eléctron motion using

[dentify by quoting examples that the modern world is the world o '

digital electronics.

Identify that the computers are the forefront of elegonic
technology. {5
Realize that electronics is shifting from  low-tech electrical
applignees to high-tech glectionic appliances, ,
Differentiate between analogue and digital electronigs,

Explain the process of thermionic emission’ emitted from a8

filament. :

Deseribe the simple construction and use of anelectron gun as a
source of electron beam, .

Deseribe the effect of electric ficld on nn electron beam,

Deseribe the effeet of magnetic ﬁ_-éll_L! on an electron beam,
Deescribe the basic principle of CRO and make a list of its uses.
Stote the basic operations ofdigial electronics.

Identify and draw the symbols for the logic gates (NOT, OR. o

AND. NOR and NANDY:.
State the action of logic gates in truth table form.
Describe the simple vses of logic gates.

earious electronic
devices, Eleetronic
devices manage electron
flow for information
provessing and system
conirel, Both the world
und technology are
changing very quickly,
Every day, anew device
develops e make our
lives easier. Electrome
devices are so-imporiant
thiat we can't picture o
day without them,
Everything from a
telephone to U wishing
maching, If we Look
around us, and every
worner has an clectric
device. The reason we
are petting so used (ol
18 simphe, it is cagicr and
it takes no fime to get
the work done.
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Fig: 17.1.
Some electronic devices

Please recall that, the following questions may arise in your
mind time to time that:

~ What is the difference between analogue and digital

electronics?

» Why digital clectronics based devices are more

rapidly growing than analogue based devices?

» Why computer process the data at extremely high

specd?

» Have you ever think why the electrons are emitted

from a filament?

» How electron beams are formed?

> Why clectron beams are deflected by both electric

and magnetic fields?

» Why electronic. devices are better than electrical

devices?

After stud}rmg this unit you will be able to find the
answers of such questions and develop the clear concepls,
17.1 I\IHUIHP(_"'TIU'\ TO ELECTRONICS

In 1897 electron was identified. Vacuum tube was
invented -in the same period of time, Vacuum tube can
amplify. and rectify small electrical signals. The invention
of vactuum tube opens up a new field of technology called
“ELECTRONICS™. Electronics comprises the physics,
engineering and technology. Electronics also  has
applications that deal with the emission, flow and control of
clectrons in vacuum and matter using different devices.

The progress in the field of science and technology
depends upon the ability to measure, calculate and finally
estimate the unknown. There are three ways in which this
could be done.

1. Mechanical (Measurement of gas pressure by

pressure gauge, )

2. Electrical (Measurement of current with electrical

ammeter. )

3. Electronics (Measurement of potential difference by

cathode-ray oscilloscope.

Among above three ways the electronics is far better.
Since, in electronics we get higher sensitivity, [faster



response and greater flexibility in indicating, recording and
controlling the measured quantity.

Electronics may have two fields:

(1)  Analogue

(2)  Digital
Modern World Is The World Of Digital Electronies:

Digital electronic technology is a revolution in the
field of information. Data of any sort can be instantly and
accurately retrieved from any part of the world. Internet is Wig: 17.2.
just the start of this global sharing of information. W alouue devices

The conversion of signals from analogue to digital '
has been the key to this digital revolution, their processing
and transmission in digital form and their conversion back
into analogue form,

It is now possible to perform many tasks digitally
which were used 1o be carried out using analogue
electronics, Digital information has several advantages over
analogue information. Some of these advantages are:

2
&

(1) Easy storage.

(i1) Easy transmission.

(111) Large amplification.

(1v) Less noisy signal (clear signal).
(v) Neg]igi}ilﬂ power or line losses,

Digital clectronies devices have many advantages over
analogue electronic devices, Some of these advantages are;

(i) They have greater speed.
(if) They are very sensitive,
(i) Their displays are easily readable.
8 (iv) They are very accurate.
(v) They have better resolution.
(vi) They can monitor remote signals.
(vii) Their sizes are small,
For example: A digital voltmeter (DVM) has following
advantages over electrical voltmeter.

(1) Higher accuracy. Fig: 17.3.
Digital devices



b igital Cameras are fast,
reliable and easy to use,

pictures with better
resolutions. These
ri:mw can I:ft#drted as

Now electronic sensors
can dxgimﬂy'mm
continuously varying
quantities such as
Temperatine, pressure or
pm’.tnmmﬂ some other

Q’ﬁ 1960 Newmark

L
analogue computer, made

up of five units, This
computer was used to
solve difTerential
equations and is currently
housed at the Cambridge
Muscum of Technology.

(i1) Higher resolution,

(iii) Greater speed.

(iv) No parallax errors,

(V) Reduced human error.

(vi) Compatibility with other digital equipments.

Above reasons made the modern world, the world
of digital electronics.

The digital electronics, based devices are used all over
the world in every field of life. E.g. mobile phones, LED,
LCD, laptops. watches, . caleulators,  cathode-ray
oscilloscopes, digital balances, sensors, alarms, digital
versatile discs (DVD’s), amplifiers, in telecommunication,
MP3 plaver.

7.2 “COMPUTERSY, THE FOREFRONT OF

ELECTRONIC TECHNOLOGY:

Electronic lechnology 15 improving  day-by-day.
Electronic devices are proving more efficient, accurate,
fast, Iesg 'gpst]y, flexible, portable and smaller in size with
time, There are advancements in electronic technology in
every field but computers can be regarded as the fore front
{ie. the most prominent part of electronic technology).

Because computers are the most simple and accurate

clectronic machines that can receive data from many input
devices, process this data and produce the results in desired
format. They can also store data. The powerful flexible
computers available now a day have revolutionized modern
life in many different ways. Computers are the basic need
of the everyday life. Computers are used almost
everywhere for various purposes.

For example: Computers are used in industries,
offices, research organizations, educational institutes,
shopping malls, business, home, hospitals etc, for
designing, storing data, solving research problems, study,
graphics. billing, keeping trade records, communication.
playing games and much more.

&



In 1980%s a mainframe computer occupies a room is
now may be a desktop, a laptop or a tablet computer. So,
with the passage of time the speed of computer increased
and its size is reduced. Computer with internet is now
becomes the most powerful tool of communication which
transfers required data within seconds from one part of the
world to other, Thus computer is the forefront of electronic
technology which is making the world into a global village,
With the growing advancement in electronic technology,
one day it might be possible to dispense keyboard of a
computer altogether and instead just talk to computer.

17.3  ADVANCEMEN FROM LOW-TECH
ELECTRICAL TO HIGH-TECH ELECTR e
APPLIANCES:

High-tech is abbreviated from High technology. A

high technology 1s the most advanced technology available. 5

The Low-tech is abbreviated from Low technology. A low | =

technology is opposite of high' technology. The low

technology refers to simple, often traditional or not &%

advanced technology. _ Fig: 17.4.

The use of digital-elecironics (technology) enters 4 lew-tech (analoguc)

into new era. This shifts the world from low-tech electrical W

appliances to high-tech electronic appliances. This happens

due to the following reasons that the digital appliances are
more efficiént, qccilrate. They are flexible, compact and
easy to use. These appliances have negligible power losses,

They consume less energy.

There are many examples in our daily life like:
.~ The field of data storage is improved a lot. The
images recorded in digital camera can be transferred

. : Fig: 17.5.
| to computer where they can be edited easily. A high-tech (dighal)
» The record of a person such as ID card, passport, computer

driving license, msurance card, health card and
biometric data (voice scan or eye-retina scan) can
all be stored on a single tiny chip.
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Fig: 17.6.
Anaulog signul

Fig: 17.7.
Drigital sigmal

Filg: 17.4,
Different analopue and
digital devices

The way of communication has changed drastically.
For example, the telephone signals which were transmitted
clectrically through copper wires are now transmitted
digitally (as light) through optical fibers. )
Digital television gives excellent picture and sound.

Equipments used in film industry. for. recording
were camera, sound recorder, audio visual recording tape
efe. These recording equipments are¢ now replaced by
digital cameras, Digital camera can perform all these
operations with better resolution and accuracy.

174  DIFFERENCE BETWEEN ANALOGUE AND
DIGITAL ELECTRONICS:

Electronies can bedivided into two categories:

1. Analogue electronics.

2. Digital electronics,

‘First we understand the differences between
analogue and digital electronics by their signals and
éxamples from daily life, then we will differentiate them by
their properties:
 Analogue electronics deals with circuits which have
continuously  varying signals, For example: radio,
television, oscillator ete,

An analogue signal is shown below:

The term “digital” derived from a Latin word “Digitus”
means for fingers. This is because fingers are usually used
for discrete counting,

Thus digital electronics deals with circuits which have
discrete signals. For example computers, calculators, MP3
players ete.

A digital signal is shown below:

The differences  between  analogue  and  digital
¢lectronies can be summarized in the table below:




Analogue Electronics

Digital Electronics

Measures
mmlﬂllﬁllﬂl}! "i"ﬂ.'l"'_‘,!’ IIIE

-.quammes

Measures  discrete  as
well as  continuously
varying quantities.

Analogue signals are
in the form of a wave.

Digital signals are in the
form of 0's and ['s.
These two levels can be
J““lﬂd to form a square

Data can not be stored

closely (compactly).

Data can be storad more
closely (compact
inCD’s.

Analogue signals are
Ry much affected by
noise (the unwanted
voltage fluctuations).

Digital  signals
almost not By

s
eﬁ'jqenﬂy
Féhably.

Analogue data can be | *_-._ il
~|" s i

slgna'l

—
| gec(GRydnee

| Amplified digital signal
almost do not have
noise.

davmes

Digital ~devices have
very high precession,

11 lﬁ ﬁf malﬁgua
includes

air
thermometer, tha
barometr, the
speedometer, vehicles, |
the mechanical
walches etc.

Examples of  digital
devices includes
computers, calculators,
watches, MP3 players,
DVD?s, laptops, sensors,
in ID cards efc.
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Disgram of Analog to
digital converter

Fig: 17.11,
An ordinary balb

Both analogue and digital electronics are used in
many devices. Compact disc (CD) player is an example of
it. The basic principle of a €D player 15 shown in !the
following simplified block diagram:

CD driwe
=
T T -u"»."-.ai- -"—'—
lu DALC ;i ,—-—.
Digital m E—J
dnis ™ ’
nf nnm
audio signral

Fig: 17.9. Basic principle’ h‘_f:.n ‘GD plaver

Music stored on a compact disc in digital form. An
optical system picks up this data and transfers it to the
digital-to-analogue converter (DAC). The DAC changes
this digital data into an analogue signal (The original
music). This analogue signal is amplified by a linear
amplifier and sent-to speaker for us to listen, The reverse
process to the above process was used when the music was
originally recorded on the CD. using an analogue to digital
cun‘l.e;ia'rta'f (ADC). A diagram of an analogue to digital
mm:"mﬁf (ADC) is shown in figure 17.10.

‘Self Assessment Quesrinm
)Ql Write the names of any three analogue devices.
Q2: Define the term “High-tech™’
(Q3: Write the names of any three digital devices,
175 THERMIONIC EMISSION

As we know that the metals are good conductors of
electricity because they have free electrons. These electrons
can easily move through the metal. If energy is supplied to
these electrons they may leave the surface of metal.

The ordinary bulbs have tungsten filament. If, this
tungsten filament is heated to a temperature of about two
thousand degree centigrade (2000°C). Then, some of the
electrons in the tungsten gain enough cnergy to escape
from its surface. This effect is called “thermionic
emission”, Thus:

‘Thermionic emission is the emission of electrons
from a hot metal surface.




Demonsiration of thermionic emission:

The thermionic emission effect is demonstrated
below by an experiment. The figure 17.10. shows this
experiment,

The vacuum tube shown in above figure is called a
thermionic diode. This vacuum tube consists of two
electrodes called the anode and the cathode.

The anode is positively charged so attracts negative
charges (electrons).

The cathode i1s negatively charged so repels
negative charges (electrons).

The cathode shown is made up of tungsten filament,

Normally the gap between cathode and anode cannot be
crossed by the electrons when the filament is switched
OFF, As the filament 15 switched ON, the Elﬁ:ﬁﬂﬂﬂﬁ,ﬁ:gﬂg{.ﬁ&
from the hot tungsten surface. These electrons are attracted
across to the anode. Hence thermionic emissionoccurs.

Note that if air is in the tube instead of having vacuum in it,
thermionie emission still occurs. '

Sell’ Assessment Questions:

Q1: What is meant by thermionic emission?
(Q2: What particles are relcased by
Q3: Why cathode must be heated?
17.6 ELECTRON GLIN A""-il} CATHODE RAYS
The beam of fast moving electrons is called cathode
rays. The filament of a bulb does not produce continuous
flow of electrons. Since ¢lecirons are much smaller than the
gas particles in the bulb. Therefore when electrons collide
with gas particles they lose energy. As a result electrons do
not tl:a‘vﬂl very far continuously.
An electron gun made the electrons to travel in
_ &ti‘aig]it lines like a beam called “Cathode rays™. These
invisible rays were coming to found from the cathode. This
leads to discovery of electron, These rays have following
characteristics:
They transfer negative charge (electrons).
They transfer energy.
They transfer mass.
They transfer momentum.

teg N

I RIRELE
Ak g
sig &
;-..‘,I;I.

1
1)

Cathode

[ Pigiinae.
Mndd for thermionic




Fig: 17.13.
An electron gun
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Modemn colar TVS have
three electron guns, Fach
gun produces separate
bﬂiﬂn for each of the three
primary colors produced
an the screen,

Fig: 17.14,

Their charge to mass ratio (e/m) is much larger than
Hydrogen ion.

Their properties are independent of the choice of gas n
the tube and also the metal used as cathode.

An electron gun as a source of electron heam:

The pmducnnn of an electron beam by eii:clmﬂ gun
15 shown in figure 17.13.

The above figure shows that an eleetron. gun is used
to produce a continuous flow of electrons, The electrons are
emitted from the hot filament. The cathode is a metal plate
warmed by the filament. The cathode is held at a negative
potential compared with the anode. The anode is held at
high positive potential. The difference of potential between
cathode and anode is about thousands of volts. The
electrons emitted from the hot filament are then accelerated
by this large potential difference between cathode and
anode. This pl‘ﬂl:fﬁcéa fast moving electrons. As the
clectrons are negatively charged therefore they are repelled
by cathode and attracted towards anode. So the electrons
are not slowed down by colliding with air molecules.
Hence a beam of fast moving electrons is produced. The
electron gun is placed inside a sealed glass tube called
svacuum tube because most of the air is removed from the

tube, The fast moving e beams produced by electron gun

are used in TV monitors, cathode ray oscilloscopes.
electron microscopes and in some other devices.
Self Assessment (Questions:

Ql: Who made the electrons to travel in straight lines
like a beam?

Q2: Define cathode rays.

Q3: Which one is held at high positive potential the
cathode or the anode?

l'?.'? DEFLECTION OF ELECTRON BY ELECTRIC
FIELD

Electrons can be deflected by electric fields. The

Deflection of electron pussing diagram given 17.14. shows the deflection of an electron
through uniform electric feld

passing through a uniform electric field at 90° to the
direction of motion of electron.




This field is generated by parallel charged plates.
The two plates are oppositely charged. Force acting on
electron 18 constant and towards the positive plate as a
result eleciron follows a curved path towards the positive
plate.

Effect of electric field on an electron beam:

The beam of electron produced by the electron gun
can be directed to a specific target. This could be done
efficiently by:

(i} Keeping the gun itself remains fixed.
(i) The beam ol electrons to be deflected afier it has been
produced. .

This could be done by deflecting the béam of
electrons by an electric field. This field is provided by two
oppositely charged metal plates. The deflection pattern of
an electron beam is same to that of a sin sle electron as
discussed carlier. The effects of deflection of electron beam
by an electric field are:

(i) The beam bends and changes direction.

(ii) The beam follows a parabolic (curved) path in the
electric field. _

(111} The beam of eleetron changes direction millions of
times each second.

(iv) The energy and speed of electron beam increases.

(v) The béam continues to move in a straight line afler
passing through the electric field.

The deflection of electron beam by electric field is
shown in figure 17.15.

"o I Assessment Questions:
:'Q : How many times the beam of electron changes
direction when it passes through an electric field?
Q2: What happens to the energy and speed of an
electron beam when it passes through an electric
 field? | |
Q3: Describe the path of an electron in an electric field?

Fig: 17.15,
Peflection of electron beam



XX XXX

XA X X
XX X
XX X X X
F

Fig: 17.16.

17.8 DEFLECTION OF ELECTRON BY MAGNETIC
FIELD

Electrons can be deflected by magnetic fields, The
diagram given 17.16. shows the deflection of an ti;:atrﬁn
passing through a uniform magnetic field actmg at 90° 1o
the direction of motion of electron.

This field is generated by passing a current ﬂ'lmugh
a pair of platr:s (coils). In the above figure the field is

Deflection of electron passing shown by “x” sign. This means that the-field lines are

through uniform
magnetic Geld

el
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4 Pig: 17.17.
Effect of magnetic field

perpendicular to the page and are directed into the page.
This produces a force that acts av right angles to the
direction of motion of clectron: If the field direction is
reversed, the force direction alsoreversed. The direction of
the force can be found by Fleming’s left hand rule (Note
that conventional current direction is opposite to that of
electron flow). The eleetron changes direction and bends.
Because the fm&e am at right angles to the direction of
motion of electron. the clectron will move in a circular
path. _
Effect of magnetic field on an electron beam:

The path of a beam of electrons which enters in a
magnetic field acting perpendicular to the direction of

amotion is shown in figure 17.17.
The effects of deflection of electron beam by a magnetic

field are:
(i)  The beam bends and changes direction.
(i) The beam follows a circular path in the magnetic
ficld.
(1ii) The energy of electron beam does not change in
the magnetic field.
(iv) The speed of electron beam does not change in a
magnetic field.
Self Assessment Questions:
Q1: Describe the path of an electron in a magnetic
field?
Q2: Which rule is used to find the direction of the force
 in a magnetic field?
Q3: What happens to the speed of an electron beam as it
passes through a magnetic field?



179 CATHODE-RAY OSCILLOSCOPE (CRO)

A Cathode-ray oscilloscope (CRO) 18 generally
referred to as oscilloscope or scope. It can display and also
measure many electrical quantities like ac/dec voltages,
frequency ete. It is called a cathode ray oscilloscope
because it traces a required wave-form with a beam of
electrons called cathode rays. A cathode-ray oscilloscope
(CRO) is used to observe the voltage waveforms of a
transformer. A cathode-ray oscilloscope is used to display
traces showing how a voltage wvaries with time. For
example, the varying voltage produced by a microphone

when it detects sound waves,

Basic principle of Cathode-ray oscilloscope (CRO)

A cathode ray oscilloscope consists of different
components. The main component of a cathode-ray
oscilloscope (CRO) 1s a cathode-ray tube. A @th&dﬂ—m}'

tube is shown in figure 17.19.

Working:
» ‘The electron gun emits a beam of electrons (i.e.
. cathode-ray) which is produced by the cathode.

- » When this electron beam strikes the fluorescent

screen a bright spot is created on the screen. This is

due to the reason that the fluorescent screen is coated
with a fluorescent salt such as zinc sulfide, a chemical
that glows when electrons strike it.

Fig: 17.19 Diagram of CR(}

Oscilloscope
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Fig: 17.24.
Froat panel of CRO
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The electron gun consists of a grid which is connected

to (-ve) potential. It repels the electrons and therefore

controls the number of electrons reaching to anode

and screen, Thus it controls the brightness of the spot
on the screen. &

» The anode at (+ve) potential and is used to-aceelerate
the electrons and to focus them into a fine heam.

» The deflecting system consists of X= plates and Y-
plates to move the spot on the S:rm 1f 1t moves fast
enough it appears as a line.

» Y-plates cause deflection in. VEH.IM] direction (up and
down) when voltage s hpphﬁ'd across them. The
vertical deflection of the electron beam can be
changed by varying the woltage across the Y- plates.

» X-plates cause deflection in horizontal direction (left
and right) whm fmffagc is applied across them, The
horizontal deflection of the electron beam can be
changed by varying the voltage across the X- plates.

The figure 17.20. shows the front panel of a
CRO with the understanding of the important terminals to
be useﬂ_
The following are the four important controls on an

oscilloscope,

1. X-shift
2. Y-shift
3. Time base

4, Y-gain

#  X-shift control moves the trace from the left or nght
of the screen to the centre of the screen.

# Y-shift control moves the tace from the top or
bottom of the screen to the centre of the screen. The
vertical deflection of the electron beam can be
changed by varying the voltage across the Y- plates.

# Vertical deflection (Y-gain) of the electron beam can

be amplified by using this control. This is done by

varying the voltage applicd across the Y-plates of
cathode-ray tube. An amplifier circuit amplifies the
voltage across the Y-plates in the cathode-ray
oscilloscope.




» Time base: Horizontal (X) speed of the electron beam Right  Right  Right

on the screen can be adjusted by using this control. ‘ /| //] /1
This is done by varying the voltage applied across the _
M-plates of cathode-ray tube. The frequency of the - A 4 :m
time base is varied by an internal circuit in the
cathode-ray oscilloscope which applies an alternating Fig: 17.21.

voltage across the X-plates. The time-base actually

applies a saw tooth voltage to the X-plates is shown in
figure 17.21.
Uses of the CRO:

The voltage to be measured is connected to the Y-
input of the oscilloscope. Two things to be remember.
1. Y-axis is used to measure the voltage.
2. X-axis is used to measure the time. _
So. the display on a cathode-ray oscilloscope screen
is a graph of voltage against time. Some of thc‘kifqpbﬁant
uses of cathode-ray oscilloscope are gwen bqldw
1. Measuring voltage
2. Displaying voltage waveforms
3. Measuring short intervals of time

Self Assessment Questions: N

Q1: Which axis is used to the voltage?

(Q2: What is the function i

3: Which is the mponent of a cathode-ray
oscilloscope? % E

17.10 ANALOGUF AND DIGITAL ELECTRONICS
Analogue’ electronics deals with the continuously
varying quantitics. Analogue clectronics possesses the data
being prmfide::l in the form of continuously wvarying
-quanti‘u&s {cnntlmlou:. signals).
Digital electronics deals with the discretely varying
qu;anhtles Digital electronics possesses the data being
' ptwldﬂd in the form of digits (discrete signals).
Basic operations of digital electronies:

Digital electronics based devices uses discrete
signals. A digital signal represents two opposite states.
These signals either represents a (ON, OFF, HIGH, LOW,
OPEN, CLOSE, UPPER, LOWER, PLUS, MINUS, TRUE,
FALSE, MAX, MIN) states of a system. There is no
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Diagram of security alarm

intermediate state is possible (allowed). For example. a
block diagram of a security alarm which operates through
two switches 1s shown in figure 17.22.
It can be seen clearly from the above diagram that:
o If either switch “P” or “Q" is OFF, the alarm will
remain OFF (quite).
o Ifboth switches “P" and “Q" are ON, the-alarm will
be ON (ringing).
This example could be demonstrated by the
following table:

Switch “p” Switch @V Alarm status
OFF {L@ Quite
ON CP OFF Quite
ﬂ% ON Quite

~The above table represents the logic behind the
working of the alarm. In digital electronics. this logic is

_implemented by “LOGIC GATES”.

}Self Assessment Questions:
Q1: Which types of signals are used by digital
electronics based devices?
(02: Which component implements the logic?
Q3: A digital signal has how many states?
17.11 LOGIC GATES
The logic gate is the basic unit of digital logic
circuits, there are mainly three basic gates AND, OR, and
NOT and these logical gates perform AND, OR, and NOT
operations in the digital system.
AND Gate:
An AND gate is a digital circuit that has two or
more inputs and a single output. AND gate operates on
logical multiplication rules.  AND operation using

variables A and B is represented “A.B”, here (.) dot is a




logical multiplication sign. Boolean Expression of AND

gate;: Y=A.B
Truth table of AND operation using two
input variables
A B Y=A.B
0 0 0
0 1 0
1 0 0
4 1 1
INPUT

Fig: 17.23 AND Gate using two inpubwvariables

Truth Table of AND gate using three input
variables A, B, C, and output is Y. If any input is 0, then
output Y becomes 0. If all ‘inputs are 1 then output Y
becomes 1. . B %

Boolean expression of AND gate is Y=AB.C

Truth AND operation using three
/{ put variables

(=]
!

Y=AB.C

lEml === =]=]|F
O X 1 8
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OR Gate:

rules,

Fig: 17.24 AND Gate using three inputvatiables

An OR gate is a digital circuit that has two or more
inputs and produces a single output. which is the logical
OR of all those inputs. The logical OR is represented with

the symbol *+". An OR gate operates on logical Addition

Boolean Expressim_i of OR gate: Y=A+B

ble of OR gate operation
sing two input variables

B.

- Y=A+B

0

===

1
1
1

A
B

Fig: 17.25 OR Gate using two input variables

Truth Table of OR gate using three input vaniables A, B, C
and output is Y, If any input is | then output Y becomes |
and if all inputs are 0 then ouput Y becomes 0.
Boolean expression of OR gate is Y=A+B+(

Y=A+B
OUTPUT




Truth table of OR operation using three
input variables

Y = A+B+C

=|=l=|=|=|=|=|=|=
sl ==|l=|l=|H

mlelm|e|lx]=s|=|=ln

o T Y T

Fig: 17.26 OR Gate using three input variables

NOT Gate:

A NOT gate is a digital circuit that has a single
input and a single output. It is also
known as INVERTER. The NOT operates complement or
invert of any input, it symbolized by complement sign (*)
Right side on top of the input variable or bar (-) sign on top
of the variable.
Boolean expression is NOT gate: Y =A’ or Y =A
Truth 'tapie of NOT gate is A is input and Y = A is output.

| Truth table of NOT gate operation using two
| input variables

% Y-%

() oo o

A logical statement that
resuls in form of il
value, either be True or
False, is called o Boolean
expression.




Fig: 17.27 NOT Gate

NAND Gate:

A NAND Gate could construct hy connecting a
NOT Gate at the output termmal of the AND Gate.
Boolean expression of NAND g&;g is Y= (A.B)" or
Y=AB. ;

The Truth table uf'_ihe NAND gate shows A, B are
the inputs and Y is the output. When both 1npuls are “17,
the output, Y is 0" JE s any one of the inputs is “0", then the
output Y is 17

%‘ﬁe of NAND operation using

two input variables
w B Y "—';ﬂ'—B-
. 0 —
0 -
1|
1

Y
o -

Fig: 17.26 NANID Gate

NOR Gate:
WWW. Yo L A NOR Gate could construct by connecting a NOT
W Giate at the output terminal of the OR Gate. The Boolean

expression of NOR gate is Y = (A+B) or Y = A+B.



The Truth table of the NOR gate shows A, B are the inputs
and Y is the output. If both inputs are *0", then the output,
Y is ~1" If any one of the inputs is *17, then the output Y
is 0",

Truth table of NOR operation using two
input variables

' Y-A+B
1

0

0

0

| =

—lmlels] >
=] -] =

A
B

USE OF LOGIC GATES;.
A seat belt alarm systent!

In Figure 17.30 , an AND gate is used in a simple
automobile’ seat belt alarm system to detect when the
ignition switch is on and the seat belt is unbuckled. If the
iglﬂt‘_i_’g_lfi"ﬂ}‘-’ftch is on, a HIGH is produced on input A of
IheAND gate. If the seat belt is not properly buckled, a
HIGH is produced on input B of the AND gate. Also,
when the ignition switch is turned on, a timer is started
that produces a HIGH on input C for 30 s. If all three
conditions exist that is, if the ignition is on and the seat
belt is unbuckled and the timer is running—the output of
the AND gate is HIGH and an audible alarm is energized
to remind the driver.

(INPUT

|

Fig: 17.29 NOR Gate

switch
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Fig: 17.30
A simple seat belt
alurm circuit using an
AND gate,



—
Fig: 17.31
A simplified introsion
detection system
using an OR gate,

Intrusion detection and alarm system:
A mmpllf ed portion of an intrusion detection and
alarm system is shown in F:gure 17.31. This system»muid
be used for one room in a home a room w:ﬂ’t two
windows and a door. The sensors are magnetic switches
that produce a HIGH output when open and a LOW
output when closed. As long as the windows and the door
are secured, the switches are cloﬁedﬁnﬁmﬂ three of the
OR gate inputs are LOW. When one of the windows or
the door is opened, a HIGH is. pmdimad on that input to
the OR gate and the gate Gul:pui goes HIGH, It then
activates and latches ap aIarm circuit to warn of the
intrusion.

Self Assessme ions:
QI: Whati gate?
Q2: Whic is used to invert the input?

Q3: Write the Boolean expression of an OR gate?




£/ SUMMARY

Electronics comprises the physics, engineering and technology.

Electronics has applications that deal with the emission, flow and cﬂnﬂ‘ﬂ] of
electrons in vacuum and matter using different devices. ;

Analogue are those quantities which change continuously with __ﬁlh#;g. '

Digital are those quantities which change discretely (in stepg,l-atﬁ'th time,

» Analogue electronics possesses the data being provided in the form of

continuously varying quantitics (continuous signals),
Digital electronics possesses the data being pl‘aw-:ied in the form of digits
(discrete signals).

Thermionic emission is the emission of electrons from a hot metal surface.

An electron gun made the electrons to l:r-;wé':l'fin'straight lines like a beam.
Electrons and their beams can be dﬁﬁé_auihd.ﬁy clectric fields.

Electrons and their beams can be deflected by magnetic fields.

The Cathode-ray oscilloscope man electronic device which can be used 1o
measure voltages, study wave forms and measure short intervals of time.
Cathode rays are beam of électrons that are produced by thermionic emission
in a vacuum tube, it

Cathode rays can be deflected by electric and magnetic fields.

Logic gates ar:rus@d to implement the logic,

There are d1ﬁ’emnt types of logic gates, like NOT, OR, AND, NOR and NAND
gates.

A truth table gives all the possible inputs and outputs of a logic circuit,




o%e CONCEFT MAP

Elecironics

| -
Digital electronics Analgg e lectronics
Circhit$which have varying
signals-such as Radio, television,
"% wall clocks ete.




mmmtiplu Choice Questions (MCQs)

1. Metals are good conductors of electricity because they have free:

{a} Electrons (b)  Protons (c) Neutrons (d) Photons
2. The continuous flow of electrons is made possible by a device called:

(a) Cathode (b) Electrongun (c) Anode (d) Filament -
3. The electric field can be detect: ~ N

(a) Photon (b) Neutron (¢) Proton tﬂ’}-:ﬁle-:tmn

4, Ifthe direction of magnetic field is reversed, the direction nfform is:

{a) Reversed (b) Not reversed (c) May or may not rﬁwpﬂeﬁ (d) None of these
5. The process of emission of electrons from the hot metal -%u_rfaces 15 called
(a) Plastic emission (b) Thenmionic emission
(c) Static emission (d) Current emission
6. If input of a NOT gate is *17 then its output iss
(a} 1 (b) 0 (c)maybelormaybe0  (d)Noneofthese
7. The Boolean expression of an AND gate is;
(a)A.B (b) A+ B (c) A=<B (d) None of these.
8. Electronics comprises the: ;
(a) Physics (b) Engineering —(c) Technology  (d) All of these
9. The Boolean expression of an OR gate is:
(a)A.B (b) A+ B (¢) A x B (d) None of these.
10. The cathode ray carry
(a) positive charge  (b) neutral  (¢) negative charge  (d) positrons

Slruﬂ_.ﬁ red Questions

1. Give an cxample showing that the world is shifting from low-tech electrical
appliances to high-tech electronic appliances

2. (a) Write: any three advantages of Digital electronics (devices) over analogue
electronics devices.

. (b) Define the role of vacuum tube in electronics.

- 3. What is the function of a *DAC™?

. What makes the cathode give off electrons?

(a) Demonstrate the process of thermionic emission by diagram?

(b) Will the process of thermionic emission still occurs, if air is in the tube
mnstead of having vacuum in it?

6. Why the cathode repel electrons?

7. Write any two properties of cathode rays.

L A




8. (a) Will there be any change in the properties of cathode rays if the gas in the
tube is changed?
(b) Will there be any change in the properties of cathode rays if the metal used as
cathode is changed? \J
(c) Name any two devices that uses an electron beam?
(d) Cathode rays lead the discovery of which particle?
9. State and explain the phenomenon of the production of an electron, béam by an
clectron gun?
10. Is there any change occurs in the direction of an electron beam when it passes
through an electric field. Explain?
11. How the beam of electron produced by the electron gljn can be directed to a
specific target?
12. Demonstrate by a diagram the deflection of clena‘.mn beam by an electric field.
13. () What happens to the encrgy of clectron beam when it passes through a
magnetic field?
(b)Is there any change in the syeed ﬂf electron beam as it passes through a
magnetic field.
i4.  Give any three effects of deflection of clﬂctmn beam by a magnetic
field.
15, Explain the function of follewing parts of a cathode-ray oscilloscope,
(a¢)  The fluorescent screen.
(b)  The cathode.
(¢)  The anode.
()  The Y-plate.
16. Explain hﬂw rfhe beam of electrons is produced inside the cathode-ray
uscﬂlﬂﬁcﬂpe
17. Explain what makes the electrons accelerate from the cathode towards the
anode?
18, (a)Explain the term “LOGIC" by giving a suitable example?
~(b) Name the component which implements logic in digital electronics.
19, Explain is there any intermediate state possible?
" 2. (a) Give the symbol of a NAND gate.
- (b) Give the truth table for AND gate.
21. (#) Describe the logic operation of an inverter?
(b) Produce the truth table for an OR gate?
22 (a) Which two logic gates will give an output of | with inputs of | and 0 7
(b) Give the symbol of a NOR gate?
(¢) Give the truth table of a NOR gate?
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