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B.TECH.
Second Semester Examination, May-2011

BASICS OF ELECTRONICS ‘

Note ; Attempt five questions in total, at least one question from each section. Question No. L.is
tompulsory.
Q. 1. (a) What is diffusion current?

Ans Drift Current : The steady flow of electrons in are direction caused by the applied electron field
constitutes a electric current called the drift current. .

Diffusion Current : It occurs when charge carrier diffuse from a point'@f conc,, to spread uniformly
through out the volume of a piece of material.

Q. 1. (b) What is Barkhausen criteria for oscillations?
Ans. Barkhausen Criteria :

(i The loop gain of the circuit must be equal to (ar slightly greater than) unity and

(ii) The phase shift around the circuit must be Zero, These two conditions for sustained oscillations

are called Barkhouses eriteria.

Q. 1.(c) What is breakdown of PN-diode?

(L1010), =427

Ans. .
A B Output
0 0 '
0 | p
1 0 ’
{ 1 w
amplification?

Q. 1. (d) Why we need o .
Ans. Amplification is the process of adding strength 10 the input signal or i is & process of magnifying,
ns.

the input signal W ithout changing 1ts shape.
The c;-n*.uh which amplifies a small input signal is called an amplifier. It is important that the -
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: output signal must have the same shape as that of Yhe input signal i.c., if the in]:lul wave is a sine wave then the
magnitude output signal must also be a sinewave

Q. 1.(¢) Give truth table of S-R flip-flop.

Ans. Truth table of SR Mip-Nop :

5 R Qu Qn+l
0 0o 0 0 )
0 o | |
0 l 0 0
0 ! I SN |

g " 0 0 !
I 0 | |
I | 0 X't B¥ determined |
I ! i '

Section-A

© () 2. (a) Wite short note on Wein hrﬁ'gt- uscillator,
Ans. Wien Brdpge Oscillator :

Like the phase shift oscillatordiscusséd in section, this is also an RC oscillator, because it uses a
fecdback network which/comsslaéi resistors and capacitors, . -
The major differencesbetween Wein bridge and RC-phase shift oscillator is that, in Wein bridge
oscillator, theamphifief used does not introduce an ¥ phase shifl (in other words it is a non-inverting
amplificr). thesefpre thefecdback network alsa does not have to introduce amy phase shift. It has o
introduce adequate attenuation only g '

- Ihe feedback network used for this type of oscillator is'ca]l;d as

namé Wein bridge oscillator Wein bridge.” Therefore the

- Before we stan analyzin

g vatious circuits for the Wein bri i i
' ein bridge oscillator, let us anlayze the Wein

The Wein Bridge Circuit :

Th""'"l-"”ﬁ"'“ﬁl-{bjm“"‘""“WNFEanmnp.*Hpumpu&i dﬂ :
ng device,
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Ry and Cy and the arm CD which consists of the parallel combination of Ry and C are calledas

the F’mquency sensitive arms. This is because the components connected in these arms decide the
oscillator frequency.

The resistor Ry and R, are used to generate a reference voltage which remains constant inde-
pendent of frequency.

The ac input voltage is applied between points “A™ and “C" of the bridge. When the wein bridge
is used in the oscillator circuit, the feedback voltage is applied between these paints as shown in
fig. (b).

wein bridge circuit of fig. (a) is used as a feedback network in the wein bridge oscillator circuit as shown
in fig. (b). It is also called as the “Lead-Lag Network.” At low frequencies it acts like a lead network whereas a
high frequencies it acts like a lag network. But the phase shift introduced at the output.frequency is 0°.

Expressions for Feedback Factor (b) and Frequency (1) :

and

- Now let

In order to obtain the expressions for the feedback factor "f" andthe oscillator frequency “f™ we will
consider only the frequency sensitive arms AD and CD as shown in fig.

Note that V,, of fig. is actually the output and the :uultagc across Ry C, actsas al feedback vohage
V.
The feedback factor or gain of the feedback network (B) is defined as :
p= Vi ! Vin
raiss the parallel combination of R and C; . Letthe impedance of the arm

But Vj isthe voltageac

inseries be £y and that of the arm DC which has R, C; in parallel be Z5.

AD which has Ry, €

= 2 !Vm
v (2)+2,)

Ve, B
vm I:ZI +21}

us obtain {he expression for Zy and 2
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and L=Ryi X2 =R 7
joCs
Ry=(1/Ca) Ry

Ry +ll/jmCy) 1+ JmR)Cy
- Substituting cquatvons (2) and (b egualion (), we gt
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e juCyR,y

Rationahize the equation, 10 get

jf.uCER:[[I—m:R|R1C|C;)-ju:[RLC, - R:C: +RICﬂ

(I-NIR|R=C|C:) +'IIII1{R"C| - R:c: * R:‘:']

.= An mentioned earlier, the phase shift introduced by the Wein bridge circuit at the desired output

frequency should be 0°. For that the imaginary part of equation should have a zero value.,

lu|E|R2 (l -II!-IR|R1'C1¢2]' 0

w?RR,C\Cy =1

b= T Y
Or RiR GGy

O RiRCiC;

f =
ﬁﬂd ﬁtl:lll#“‘-'}'r zﬂ:i Rlﬂ.:{"Cz

This is the expression for the oscillator frequency’

I.f“'l“hﬂil““: Rl'R}"R lndct-cztlc hh"m‘mfwmmuwl ‘h

equation gets modified as follows &
|

Qscillator frequency. f=3%RC
gimilarity if we substitute Ry =Rz =R and C; = Cy = C into the expression for P equation then we
get
ﬂ = -—'—l—-j———-—-'- ‘-]p
. actor
Feedback f . H?I_": (3RC)? 9
C'R
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p=1/3

- Thus, at the oscillator l'req_ucm:y “f" the value of the feedback factor B is =1/3"
Gain of the amplifier for sustained oscillations :

- According to Barkhausen criteria, the loop gain should be greater than 1 and phase shift around the loap;
should be zero.

- The positive sign of [ in equation shows that the phase shift introduced at frequency *"is zero. The
satisfy the other condition, ie.,

Substituting P =1/3 we get,

- Thus the amplifier gain should be at least equal to 3 to ensure sustained oscillations.

Q. 2.{b) Explain Op-amp with its block diagram.

Ans. Operational Amplificr : Abbreviated as op-amp, is basically a multistage amplifier, very high gain,
direct coupled amplifier. —ve feedback amplifier that hashigh input impedance and low output impedance and
has capability of amplifying signals having frequency ranging from 0 Hz to | MHz

Symbol of op-amp : The schematic symbol of op-am is shown in fig. A is the voltage gain, V; isthe non-
inverting input and V is the inverting input. The differential input is

V,, or Vg =V, -V, &outpityoltage Vou = AVip = A(V;-Va)

Non inverting

imput
i Inverting
input
G__.—
E 3 + I
i Vuut
Vi
L - l
i — o
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Mote that voltages, V), V; and V,, are nod:'mnigcs. This means that they are always measured w.r.L.

rround. The differential input voltage V,, is the difference of two node voltages Vyand V;.
- i
It consist of two input terminals and one output terminal, Here the input are marked with plus (+) and
minus (-) tg indicate non-inverting and inverting inputs respectively: A signal applied to the plus input appears
with the same polaniry and amplified at the output. while an.input applied to the minus terminal appears
amplified but inverted at the output.

0. 3. Write short note on ;
(a) Inverter (H) SMPS
Ans (a) Iny trrln' H
A(b)SMPS:
Switch Mode Power Supplies (SMPS)or Switching Regulators:
. The regulated power supplies deseribed earlier were basically linear voltage regularli_m. A linear voltage
regulator possesses many limitations :

() The inpit transfdrmer is bulky and is a very expensive component in the whole regulated power
supply since itis used at low line frequency (50 Hz).

(i)  As the ac frequency is 50 Hz, filter capacitor of large values are required to minimize the ripples
intraduced.

The series regulators exhibit 50% efficiency and hence input voltage should be more than output
voltage. If efficiency is less, then that pant (difference in input-output voltage) of \-ql_ugc will be

dissipated in the form of power in series pass transistor (Qy) which is always in active region. A

i)

TTL system regulator (Vo = 5V) when operated at 10V ac input provides 50% efficiency and
only 25% for 20 V de input.

Twa de supply voltages are required, +5 V for TTLand +15 V for op-amp, which is not economicall

{iv)
and practically feasible.

download all btech stuffs from StudentSuvidha.com



http://studentsuvidha.com
http://studentsuvidha.com/forum
http://studentsuvidha.com

L] ¥
| |
=) 1 |‘ A :nL-; i, 2 -

] 1= w i cssgmmm =
IE ! DH--. ! [ t ; 1% 1
o Tl L T
5 ; . 'I."..; . !* t .,_E;f,-.lf__-- - i I
e et i | i

; o Tﬂ'F..; : B 17 —

e PERIOD. |

' i

fa) (] (¢

Pulse Wiath Modulation and Average Value

Switch mode power supply (SMPS) overcomes the limitationdf 7 gulated power supplies. Here in SMPS
{or sometimes called switching regulator), the pass transistor (Q ).is used as a controlled switch and is
operated cither in cutoff region or saturation region which makes the power transfer via the pass transistor in

the form of discrete pulses.
As in the case with other digital switching devices, this mode of operation results in very low power
consumption.

SMPS are used in modern digital equipment such as telephone exchange, PCs, robotics etc., battery
powered equipment. space vehicles etc. Siich systemis need very compact, light weight and highly energy
efficient supplics. SMPS utilizes pulse Width modulation to control the average value of output voltage. The

average value of the waveform depends on the area of waveform. If the Tpy time (or say, duty cycle

Tom
Ton + Tors

is variedothe daverage value of voltage changes proportionately.

In the PWM swilching at constant switching frequency, the switch control signal is generated by com-
paring V onurol 204 repetitive waveform, as shown in fig.

SMPS or switching regulators can provide large load currents at low voltage precisely what is required in
PCs lperimli compulers).

Switching regulators are available in three basic configurations viz. step-down, step-up and polari
inverting configurations. iy

Step-down version is shown in fig. (2). The rectangular pulses on the base saturate and cut off the pass
transistor during each cycle. This generates a rectangular voltage at the input to LC filter. This filter blocks the

ac component and allows the dc component 10 pass to the output. Because of the on-off switchi
value is always less than the input voltage. This is why the circuit is called the st W:“ﬂ::::zn the average
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Step-up version of the ywiching regulator s shown m fig (P Agee Be rumakor » shernately Wt
rated and cut off. When The tranaistor i astirated. cunent Dows Brvugh B mbactor % hen Bw amslor
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Polasity Inverting regulator is shown i fig (<) When the Fataty boafaEel oot fows Browgh
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A low-power design, using circuits that we afé already familiar with, is illustrated in Fig. The relaxation

oscillator generates a square wave whose frequency is determined by Rg and Cy. The square-wave is
integrated to provide a triangular wave, which is used to drive the noninverting (+) input of a triangular-to-

pulse cunverter, The pulses of this circuit then drives the pass transistor. The duty cycle of these pulses will
determine the output voltagel

The duty cycle D istheratio of the on time Ty 1o the time period T. By controlling the duty cycle of the
pulse generator, the duty cycle of the input voltage 1o the LC filter is controlled, The output of the LC filter is
adc voltage with onlya small ripple. This output voltage is directly proportional to the duty cycle and s given
as ' .

Vou = DV,
Since D can vary from 010 1, Vi can vary fromOto V,, .

The output of the LC filier is sampled by a voliage divider, which returns a feedback voliage ;ulhz
comparator. The feedback voltage is compared with a reference voltage Vier from a zener diode or other
source. The output of the comparator then drives the inverting input of the triangular-to-pulse generator.
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Q. 4. (a) Write a short note on function generator,

Ans. A function generator is a signal source that has the capability of producing different types of
waveforms as its output signal. The most common output waveforms are sine-waves, triangular-waves, square-

waves. and sawtooth-waves. The frequencies of such waveforms may be adjusted from a fraction of ahertz to
several hundred kHz.

Actually the function generators are very versatile instruments as they are capable of producing a wide
variety of waveforms and frequencies. In fact, cach of the waveform they generate are particularly suitable for
a different group of applications. The uses of sinusoidal outputs and square-wave oulputs have already been
described in the earhier aricle. The tinangular-wave and sawtooth-wave outputs of function generators are
commonly used for those applications which need a signal that increases (or reduces)at a'specific linear rate.
They are also used in driving sweep oscillators in oscilloscopes and the X-axis of X-Y recorders.

Many function generators are also capable of generating two different waveforms simultaneously (from
different output terminals, of course) This can be a useful feature when twin generated signals are required for
particular application For instance, by providing a square wave for linearity measurements in an audio-system,
a simultaneous sawtooth output may be used to drive the hofizontal deflection amplifier of an oscilloscope,
providing a visual display of the measurement result. For another example, a triangular-wave and a sine-wave
of equal frequencics can be produced simultancously. If the zero-crossings of both the waves are made to
pecur at the same time, a lincarly varying waveform isavailable which can be started at the point of zero phase
of a sine-wave.

Another important feature of some function generators is their capability of p]_me-lo-gking to an external
signal source. One function generator miay be used 1o phase lock a second function generator, and the two
output signals can be displaced in phase by an adjustable amount. In addition, one function generator may be
phase locked 1o a harmonic of the Sine-wave of another function generator. By adjustment of the phase and the
amplirude of the harmonics, almost any waveform may be produced by the summation of the fundamental
frequency gcncmlcu:l by on€ function generator and the harmonic generated by the other function generator.
The function generator can also be phase locked to an accurate frequency standard, and all its output wave-forms
will have the same frequency, stability, and accuracy as the standard,

The block diagram of a function generator is gilwn in Flig. 9.47. In this instrument the frequency is
controlled by yaryingthe magnitude of current that drives the integrator. This instrument provides different
types.of wayeforms (such as sinusoidal, triangular and square waves) as its output signal with a frequency
range of 0,01 Hzto 100 kHZ

The frequency controlled voltage regulates two current supply sources. Current supply source 1 sup-
plies constant current (o the integrator whose output voliage rises lincarly with time according to output signal

=1 q, \ .
voltage equation Yo = = idt.An mmmdmmhlhxcmmmmurmdumm;hpmmw

~wout voltage and thus controls the frequency.
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Block Diagram of Function Generator

The voltage comparator multibrator changes state ata predetermined maximum level ofthe i
output voltage. This change cuts-of} the current supply from supply source 1 and Swib:;h,,“ _mtﬂllmcgnmr
source 2. The current supply source 2 supplies a reverse current 1o the integrator o that igs e supply
linearly with time. When the output attains a predetermined level, the voltage comparator agai output drops
and switches on to the current supply source 1. - again changes state
The output of the intcgrator is a triangular-wave whose free g

-

cucy depends
the constant currest supply sources. pends on the current supplied by

The comparator oulput provides a square-wave of the same frequency as output

The resistance diode network changes the slope of the triangular-wave a¢ ; }
producesd sinusoidal wave with less than 1% distortion, A s amplitude changes and

Q. 4.{b) What are universal gates? Why they are so called?

Ans. Universal Gate : Nand and NOR gates are said to be universa| gates bec )
be implemented by using these gates. Any ook an or logic expression can be req); "':‘ any digital system can
gates but the Nand and NOR gates are more cominon from the hard ware point of ﬁ-‘ﬂc wilth AND, OR or NOT
available in IC form. Sequential and combinational circuits can be con v

Structed wi are readi
flin-floo circuit can be constructed from twu Nand gate connected back 1o back, With these gates because uE
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Basics of Electronics

Q. 5. () Write short note on CRO.
*HMMmﬂnﬂmhmmng

ohAl 'ES”T#-'J; 1_,_ DELAY
i R |
ThIMAL FIE | | -l L

\ . ] LUMINOUS
i e TLECTRON seor
| G
i \; 1 - .
. -y 2.} --. -
' o g v |
| VoS T T
L}
'O ALL CHCUITS VERTICAL
DFFLECTION
PLATES.

{ ] rmagre o TRME BASE l,____,_L:’;sz-ul. N .
— ENERATOR | ALPLIFIER

Block Diagram uf a General Purpose CRO

The instrummens by 2 cathode fay tube (Uawally abbreviated as CRT), which is the heart of the
scilloscope It gemeramos B ehectron beam, accelerates the beam o ahigh velocity, deflects the beam to create
»e image. and contaas & phosphor screch where the electron beam :wnlu.llr_jr becomes 'h_i:ihlr. For accom-

plishing these tashy vt clectrical fignabeand voltages are required, which are provided by the power
supph crcu of te oxcillocope o voligge supply 15 required for the hﬁ!tlﬂ of the electron gun for
!nn:mm of chectron bean angdugh Witafc, of the order of few thousand mlls:. is r:quned for cathode ray
tube 10 accelcrate the beam Qlorm3lyollage supply, say @ few hundred volts, is required for other control

circuits of Lhe ondlncipe
el o deflection plates are fitted between electron gun and screen to deflect the beam
Horwron 1i-'tll" “ﬂimm becam atrikes the screen and creates a visible spot. This spot is deflected on
according o Lﬂr‘ﬂ B 1 Brection (X-axis) with constant time dependent rate. This is accomplished by a time
the screen 1o -'-'m” m:‘; fhe oscilloscope. The signal 1o be viewed 15 supphied 1o the vertical deflection plates
fase corcusl, prov amplificr, which raisce the potential of the input signal to a level that will provide usable
oo ¥ Tfkum bcm aw electron beam defects in two directions, horizontal on X-axis and vertical
deflcuon of the carcuit is pravided for synchronizing two types of deflections so that horizontal deflec-
B0 Y-asiS)A IEECTIg { the input vertical signal each time it sweeps. A basic block diagram of a general
purpose s illuscope is shown in fig. Cathode ray tube and its various components will be discussed in the

The cathods ray tube (CRT) is the hean of a cathode ray oscilloscope (CRO). The remaining pant of the
CRO conssts of circul w0 operats the CRT.

jube essentially consists of an :hﬁmpmfﬂprndmi:u;m,,ftm focusing
i ml.m#'hpmﬂiwnddwply focused electron beam, horizontal and vertical
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detlection plates for controlling the beam path and an evacuated glass envelope with phosphor screen giving
bright spot when struck by a high velocity electron beam, and base through which connections are made to
ditferent components.

I. Electron Gun Assembly :
TR
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Cathode Ray Tube

The electron gun assembly consists of an indirectly heate ”
cathode. a focusing anode and an accelerating anode. Tlni sole f:lllﬂiﬂ:d:r ;nm?ml grid surrounding the
provide a focused clectron beam which is accelerated towards the phosphor seree. oo B0 255¢mbly is to
cylinder coated with an oxide coating of barium and strontium and emits plcn ‘“:fﬂ- The cathode is a nickel
emitting surface of the cathode should be as small as possible, mm:':,-“;f of electrans, when heated. The
electrons or say the intensity of electron beam depends on the oy nrj-' a pm:‘ Hate of emission of
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e e e T
i s ifp s et ot wr [5. wode are mA aJt 6.8 V (ac or dc). The sp:vf'ml low power
pand - g usually a metal evlind=r covered at one end but with a smal! &l
in the cover. This is usually a metal cup of low permeabulity steel, about 15 mm in diameter and 15 mm long.
Anperture of approximate 0.25 mm is drilled i the grid cap for the passage of electrons through it. The grid is
kept at negative potential (variable) with respect to cathode and its function is to vary the electron emission
and so the brilliancy of the spot on the phosphor screen. The hole in the grid is provided to allow passage for
ehectrons through it and concentrate the bean of electrons along the axis of tube, Electron beam comes out from
the u:nlrnl grid through a small hole in it and enters a pre-accelerating anode, which is a hollow cylinder in
shapc and is at a potential of few hundred volts more positive than the cathede so as to agtelerate the electron
heam in the electric field. This accelerated beam would be scatiered now because of variations in energy and
would produce a broad ili-detined spot on the screen. This clectron beam is focused on the screen by an
electustatic lens consisting of twe more evlindrical anodes called the focusing anode and accelerating anode
apart from the pre-accelerating anode  The focusing and accelerating anodes iy be apen or close at both ends
and if covered, holes must be provided i the anode cover for the passage of€legirons. The function of these
anodes is 10 concentrate and focus the beam on the screen and alSo 16 aceelerate the speed of electrons.

. The pre-accelerating anode and the accelerating anode arg eofmecied to a common positive high voltage
ofsbout 1,500 V. The focusing anode 1s conn ected to a lower adjustable voltage of 500 V.

2, Deflection Plate Assembly :

“Electron beam. afier lcaving the electron gun, pagses through the two pairs of deflection plates. Une pair
of defleetion plates is mounted vertically and deflegts the*beam in horizontal or X-direction and so called the
horizontd or X-plates and the other pair is mdunied horizonially and deflects the beam in vertical or Y-direction
and called the vertical or Y-plates. Theseplates argto deflect the beam according to the voltage applied across
them. For example if a constant pd 1= gpplicdyothe set of Y-plates, the electron beam will be deflected upward
if the upper plate is ~ve_In case the fawer plate is + vethen the beam will be deflected downward. Similarly ifa
constant pd is applied to the sey@FX-plates, the clectron beam will be deflected to the left or right of the tube
axis according to the condition whethigr the left or right plate is + ve. When a sinusoidal voltage is applied to Y-
plafes, the beam will be sfioved upand down according to the variation of plate potential. If the frequency of
variation is more thand6Hz the deflection will be a vertical line in the centre of the screen. In case the sinusoidal
voltage is applied fo X-plates and frequency of variation is more than 16 Hz the deflection will be a horizontal
line. If potentialé aréapplied to both scts of plates simultancously, the deflection will be an oblique line. The

amount of deflection is in proportion 1o the voltage applied to the pair of plates.

3. Screen For CRT :

As we know that some crystal line materials, such as phosphor, have property of emitting light when
exposed to radiation. This is called the fluorescence characteristic of the materials. These Muorescent materials
continue to emit light even after radiation exposure is cut off. This is called the phosphorescence characteristic

of the materials. The length of time during which phosphorescence occurs is called the persistence of the p-
hosphor.

Persistence is usually measured in terms of the time required for the CRT image to decay to a ceriain
percentage (usually 10 per cent) of the original light output. It is expressed as short, medium and long. Persis-
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seconds to several minutes. Short persistence is required, for externally high speed phenomena, to avoid
smearing and interference caused when one image persists and uverlaps with the next one. Medium persis-
tence traces are mostly used for general purpose applications. Long persistence traces are used for transients
as they keep the fast transient on the screen for observation after the transient has disappeared.

The end wall of the CRT, called the screen, is coated with phosphor. When electron beam strikes the CRT
screen, a spot of light is produced on the screen. The phosphor absorbs the kinetic energy of the bombarding
electrons and emits energy al a lower frequency in a visual spectrum. Among the fluorescentmaterials used are
zinc orthosilicate giving a green trace very suitable for visual observations; calcium tungstate giving blue and
ultraviolet radiations very suitable for photography and zinc sulphide with other materials giving a white light
suitable for TV. Zinc phosphate gives a pronounced after glow and is useful when studying transient phenom-
ena because the trace persists for short while after the transient has disappeared.

The intensity of light emitted from the sereen of CRT, known as luminaneé, depends upon several factors
such as (i) on the number of bombarding electrons striking the screen pér second (ii) on the energy with which
the bombarding electrons strike the screen which is determined by the accelerating potential (more the acceler-
ating potential more the luminance) (iii) on the time the beam strikes a given area of the phosphor i.e. sweep
speed and (iv) on the physical characteristics of the phosphor itself. Almost all manufacturers provide their
customers with a choice of phosphor materials. Table 9.1 summarizes the characteristics of the some of the
commonly used phosphors.

Phosphor  Fluore- Phospho- Relative Decay To Remarks

Type scene rescence Lominance*  0.1% (ms)

P Yellow-green  Yellow-green S0P %

Py, in most applications.

Py Blue-green Yellow-green 55% 120 Good compromise for high and
low-speed applications.
P, White White 0% B Television displays.
Py Blue Yellow-green % 1,500 Long decay: Observation of
A low-speed phenomena,
Py Purple-blue  Purple-blue 15% 2 Photographic applications.
Py ) Yellow-green  Yellow-green 100% r General purpose-brightest
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4. Glass Body and Base :

The whole assembly is protected in a conical highly evacuated glass housing through suitable supports.
The inner walls of CRT between neck and screen are usually coated with a conducting material known as
aquadag and this coating is electrically connected 10 the accelerating anode. The coating is provided in order
to accelerate the electron beam after passing between the deflecting plates and 1o collect the eléctrons pro-
duced by secondary emission when electron beam strikes the screen. Thus the coating prevents the formation
of —ve charge on the screen and state of equilibrium of screen is maintained.

In some tubes, particularly CRTs with magnetic focusing (such as TV picture tbes), the accelerating
anode is dispensed with entirely and the copductive coating is used as the final ace€lerating anode.

In small CRTs, connections to various electrodes are brought out through pins in the base of the tube, as
shown in Fig. (6). Larger type and medium sized high performance tubes.operate at very high voltages and
these leads are brought out through the sides of the gliyss envelope.

Horizontal and vertical marks are marked on the s;nl‘:cn of the CRT to provide user a correct meéasurement.
These marks, usually in rectangular form, are called g,r;:ti'ﬁflt.

Size : Size refers to the screen diameter. CRTs for mti[llp_scnpcs are available insizes 1,2, 3, S and 7 inches.
3 inch is most common for portable instruments, For example, CRT having a number 5GPy is 5 inch tube with

amedium persistence green trace. The first numberindicates that it is a § inch tube and P, indicates a medium

persistence green trace. Both round and rectangiilar CRTs are found in oscilloscopes. The vertical viewing size
is Becm and horizontal is 10 cm.

Q. 5.(b) Give difference between combinational circuits and sequential cireuits,

Ans. Combinational Circuits : Are those circuits in which output at any instant of time depend upon the
present input at that instant of time.

, AN o
Combinational ¢
& I
Input circuit e
—_— _-._H_n

&.g. are adder, subtractor, multiplexer, demultiplexer etc.

. Sequential circuits : Are those circuits in which the output at any instant of time not only depend upon
present input but also on the past state of the circuit. It consist of a combinational circuit and a memory
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Input Combinational [~ Output
circuit

Memory- —

e.g., are flip-flop, counters, registers.

Q. 6.(a) Explain Dot-matrix display with example.
Ans. 5% 7 Dot matrix display :

- This display is as shown in fig.

-Here 5 columns and 7 rows of LED's are arranged as shownin fig. (b). The writing patterns of dot-matrix
display is of two types :

1. Common anode and common cathode,
2. X-Y amray conneclion,

(a) Basic format of dot matrix display

Due to a large number of LEDs sed, it is not practical to use a separate driver for each LED.
Therefore multiplexing technigue is'used to lit the LEDs in a sequential manner. Technigues like
dynamic display system can be uSed to improve the brightness of the display.

In dynamic display systems all the required LEDs are not tummed on simultaneously. But they are
tumed on séyuential at a fast speed.

Due to the L1 ‘ision™ i :
RerioatN T, e e, s e sy e e Dt sty
Applications of LED displays:
Following are some of the important applications of LED displays :
I. 1-segment displays are used to display token numbers in banks,
2. To display temperature, humidity outside the observatory.
3. Digital wall clocks.

4. Rolling displays for advertising, at public places such as bus stations, railways stations etc
Q. 6. (b) Write advantages of LED In electronics display.
Ans. Advantageof LED :

1. Th:ymminiuuniniiulndunt;csmkrdmgmmfumnm
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such an impurity is also called the N-type impurity.

Since current flowing through the erystal is primarily due 1o free electrons (negatively charged particles),
such a conductor is called the N-type semiconductor.

In an N-type semiconductor material, the number of holes is small in comparison 10 parent mtrinsic
semiconductor because the larger number of electrons present increase the rate of recombmation of electrons
with the holes. Thus, the number of free electrons becomes far greater than the number of holes. Thatis why it
is said that an N-type semiconductor has electrons as majority carriers, and the holes as minority camers.
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2, P-type extrinsic semiconductors : When a small amount of trivalent impurity, such as boron, gallium,
indium or aluminium, is addedio a pure semiconductor crystal during the crystal growth, the resulung crystal
is called the P-type extrinsic’senficonductor, where P stands fos positive. The effect of adding one of these
impurities in $i or Ge/is illustrated in Fig.
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with four surrounding intrinsic semiconductor (silicon or germanium) atoms but one bond is left incomplete
wd gives rise 1o a hole, as illustrated in Fig Such impurities make available positive carriers because they
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create holes which can accept electrons. These impurities are consequently known as acceptor or

impurities. The amount of impurity which is required to be added to have an appreciable effect on the condue.
tivity is very small,
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Energy Bund Diagram For
P-Type Semiconductor

The effect of this doping process on the relative conductivity can best be explained by energy band
diagram shown in Fig. When acceptor or P-type impurities are added to the intrinsic semiconductor, they
produce an allowable discrete energy level which is just above the valefice band, as shown in Fig. Since a very
small amount of energy (0.08 eV in case of silicon and 0.01eV incase of germanium) is required for an electron
to leave the valence band and occupy the acceptor energy level holes are created in the valence band by these
electrons. The holes so created constitute the larger number of carriers in the semiconductor material.

Since holes can be said 10 have a positive charge, acceplor-doped semiconductor material is referredtoas

P-type semiconductor. The resulting P-type material is eleetrically neutral for the same reasons as for the M-
type material.

=~ P-TYPE
ﬁemcaunucmn
-— Ir ':----t- = _b - ]
!_I l [ - — [ — E -
lI >~ HOLES !
1 Wl s i :

P g = e e —— i -
The worthnoting points about P-type scmicmiduicit;rs are:
(i) InP-type seiniconductors, the majority carriers are |-',.;,1 i it !
(ii) P-type sémiconductor remains electrically neutral as tl:-: ::rlr:;ctht TUmority carriers are & %
tions remaing equal to the number of acceplors., r ofmabile holes under al
(iii) _When anelectric field is applied across a P-type semi rent
conduction is primarily due to holes. Here ﬂltik;m;:: ::;l;;:n % 3hown in Fig. 1.21, the ther
covalent bond. As the holes are positively charged, they are dj fmml one covalent bond to &0 sl
and constitute the hole current. The hole current flows mo 1 towards the negative
semiconductor. re slowly than electron current in N-Y3
(iv) In P-type conductivity, the valence electrons ma
v
bond unlike N-type where conduction is by dmm;:i‘um on¢ covalent bond to another covak®!
_Sinr.:c the current flowing through the crystal is primarily dule to ho
a semiconductor is called the P-type semiconductor and ihe conductiyi les, which have positive cwﬁ

impurity making P-type semiconductor is also called the P-type impuﬁt;is called the P-type m‘lﬂ
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