CHAPTER 16
BASIC ELECTRONICS

Electronics is that branch of applied physics which deals with the control
of motion of electrons using different devices.

16,1 THERMIONIC EMISSION:
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surface is called thermionic emission.

Backaround: -

A¥In 1850s, physicists started to examine the passage™ electricity
through vacuum by putting two electrodes i séa ed vacuum

tube.
2)They discovered that some kinds o@re mitted by cathode

or the negative electrode.

13Y These rays were called cathga: :
4yJJ Thomson in 1897 obs ie deflection of cathode rays by

both electric and magne S.
5) From the deflecti r.%ments, he concluded that cathode rays

must cariy a¥ iarge.
6) These negativeljach@rged particles were given the name electrons.

Ex Iana,t_i_QD_:Q
Ay metd c 1520 a large number of free electrons.

“temnperature electrons cannot escape from the metal
ce due to attraction forces of atomic nucleus.

' ¢ :he metal is heated to a high temperature, some of the free
electrons may gain sufficient energy to f;ofn escape the metal

surface.

)




4)The process of emission of electrons from hot metal surface is
called thermionic emission.

PLa.qtigaJ_.E._xample: -

) Therrionic emission can usually be produced by electrically
heating a fine tungsten filament,

2) Typical values of the voltage and current used for this pugposesare
bv and 0.3 A respectively. ‘

162 INVESTING THE PROPERTIES.OF ELECTRONS:

Electron Gun: -

) A electron gun is used to investigate opefties of electron
beam.
2) The electrons are produce yionic emission from a
tungsten filament heated upply.
i3) A high positive potential ﬁ ied to cylindrical anode
4) The eiecirons are a idted to a high speed and pass through the
it the faroa of fine beam of electrons.
tted in an evacuated glass bulb.
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Deflection 0f Electrons By Electric Field: - o
Ay We can set up an slectric field by applying potential difierence
across two parallel metal plate separated by SOME dlstanie. )
2y\Wrien an electron beam passes between the two plates, it ¢an be
seen that the electrons are deflected towards nefg_aﬂve plat
8)The reason for this is that electrons are attracted Dy the
charges and are repelled by the negative charges u
F=qgE
WHERE,
g = electron charge

E = electric field due to plates 4 .
4) The degree of deflection of electro%the original directio
gth

is directiy propartional to the stren e electric field applied.

Deflection of beam « stree EF
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*%gﬁon of cathode rays by electric field lines
Deflection OfEle kons By Magnetic Field: -

4%/ @ agnotic field at the right angle to the beam of electrons by
v 2 horseshce magnet.

is noticed that the spot of the electrons beam on the screen is
getting deflecied fror its original path.

gyNow change the direction of the horseshoe magnet. The spot on
tne fiuorescent screen gets deflected in the opposite direction.




Statement -

"It is fast electron graph plotting,
OR

"It is used to display the magnitude of chaaing ofrcurrent (Al) or

changing of pot |
Construction: -
Cathoae ray oscilloscope consists of

(i)’ An electron gun

iy  Deflecting plates \O
(iiy A fiuorescent sci @
The working of glectrdGun can be explained on the basis of its

components
siyr  Electron source: - Electron source is an electrically heated
Q ode (negative electrode). It ejects electrons.
rid: - It also an electrode and have negative potential. It
controls nurnber of electrons. Due to its negative potential
alectrons wili be repelled and fewer electrons reach anode and
escape.  No. of electrons o brightness

The negative potential of the grid can be {used to control

prightness or oeam. | | <
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(i) Anode: - |t js positive potential electrode. Electrons are

accelerated and focused due to anode.

The system of deflecting plates consists of “two sets of plates”.

5(!_)3 X-X tlates (horizontal deflecting plates) dshiec™ PG
i(iiy Y-Y plates (vertical deflecting plates) deglacts gectugl O €
When electron beam passes through a pair of horizotal plate;’a A
(poteritial difference) is applied between these
the beam aiong y-axis as well as along x-axis

FLUORESCENT'SCREEN: -

Fluorescent screen consists of a thin layer sphor, it gives light
when the bombardnient of fast—movtr ns takes place over it.

Screen appears as circular or re8tan % indow with a
cm(centimeters) graph super @ j on it

‘Uses: -

(i)’ /ave forms.

(iiy voltages, range-finding(radar) & echo-
g (depth of sea beds).

(iiiy 2d 10 display heart beats.

H(iv) ictur
puters aire cathode ray tubes.
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16.4 ANALOGUE AND DIGITAL ELECTRONICS ]

_\ANALOGUE QUANTITIES DIGITAL QUANTITIES
@)The quantity that has continues 1)The quantity that has discrete
values is called as the analogue et of values is called digital
_Quantity. | ‘quantity.

2)For  graphical rapresentation 2)ltis regresented by 0&1.
mostly the are represented by
curves.

3)Data obtained by anzlogue 3)Data

P

quantities cannot 2 processed quantities can be

easily. .
4)=XAMPLES: {ime, temperature, 4)ModerQ
distance, pressure and sound. hous ces use digital

' P %) ISy

produced easily.

reproduced eas.iy.

»5)They cannot easily wansmit. | 5@ can easily transmit.
6)They cannot be stored 6\ eyi can be stored and
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DIGITAL ELECTRONICS |

— ANALOGUE ELECTRONICS b h of electronics which
nT ics 1)The branc it
)The branch of electronics 1) " he digital quantities is

consisting of circuits which process deals Witf |
analogue  quantifies is  called called digital electronics.

‘analogue eiectronics. - e S
2)They cannot be processed easily. 2)They can be processed Sastly.
3)They are based on continues 3)They show . Qgon ous/
Charge. discrete change. o
‘4)They cannot easily transmit. 4)They canf

6)EXAMPLES: time, temperature, '5)EXAMPLES: |
distance, pressure and sound. syst ousehold appliances
Arplfjer, Rodior TN » Telovia®™ s technology. Cor 2

6)There s.gnals are affecied by 6y T ignals are not affected

_external field.  gdwexternal field.
. T)GRAPHICAL E\ GRAPHICAL REPRESENTATION:

REPRESENTATION:
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16.5 BASIC QPERATIONS OF DIGITAL

ELECTRONS- LOGIC GATES =
AND GATE OR GATE CNOTGATE et
1 ) ﬂi oL ()A;(I_ TR .:-',. :1 1 ) ‘T'l‘:a —_’—;)\ o l?',t us 1 )\il, 1 ) g . - X
AND 81 5,: | :_j: wolion 'G&W”L%.‘L--.Q‘Z_&J\chn A e
V‘J:Ii arnn (e V’;;"'é Lamp Q -

2)Boolean expression  2)Boolean expression for  2)B00

for AND Gate: OR Gate: oot () fopNOT

AB=X 'Sumbol€s)  A+B=X °3 =
'3)TRUTH TABLE: 3)TRUTH TABLE: 3)TRUTH TABLE:

A B A+ X B

AB=X_| [0 D%, V0 1 0 |

10 1 1 ' 0 1 |

~ 4)LOGIC GATE:

X A—{>c>-x

Logit Jou i PS¢ The postible, comeYormotion
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NOR GATE

| NAND GATE ) T

— NAND GATE oLion pouowed

) o i ‘9170 io'dl r-‘,g*i. c.‘i‘f;)C’tﬁ‘j’”“
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- AND spergtion poucwed by |

. NoOT G‘FM’:Oh | oy

'2)Boolean expression for NAND Gate:

—

__ X=AB

- 3)LOGIC GATE:
| A_l | —
B— U~- X=AB

'4)TRUTH TABLE:

il

TA B AB X=A+E
0 0 0 0 0 |1 -

10 ' 0 1 1 0

11 B 0 0 1|0

K K D 1 1. |0




HOUSE-SARETY Al AR - R

House safety alarm consists of following components | ¢
1) LDR (Light de \
2) NAND gate
3) A soung System (alarm) Low &
WORKING: - b
A= !fi'put of the NAND gate provided by switch “S™.
B= input of the NAND gate provided by LDR o
When switch is closed or LDR is absorbing light theniin
which also known as high input. In this state wh
alarm wili never work.
When LDR causes iow level input (0) at B
light or nigh resistance of LDR, alarrg
When burglar steps on switch S then @

pendent rasistance, light sensor) migh &
wikerv X %ha; uwennip

Switch “S” LD
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