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1.DIGITAL CIRCUITS
1.1INTRODUCTION

Inadigital system, amore preciserepresentation of asigna can be obtained by using morebinary
digitstorepresentit. Whilethisrequiresmoredigita circuitsto processthesignas, each digitishandled
by the same kind of hardware. In an analog system, additional resolution requires fundamental
improvementsinthelinearity and noi se characteristics of each step of thesignal chain.

Computer-controlled digital systemscan becontrolled by software, allowing new functionsto be
added without changing hardware. Often this can be done outside of the factory by updating the
product’ ssoftware. So, the product’ sdesign errors can be corrected after the product isinacustomer’s
hands.

Information storage can beeasier indigital systemsthan in ana og ones. The noi se-immunity of
digital systemspermitsdatato be stored and retrieved without degradation. In an anad og system, noise
from aging and wear degradetheinformation stored. Inadigital system, aslong asthetota noiseis
below acertainlevel, theinformation can berecovered perfectly.

Digita circuitsare madefrom ana og components. The design must assurethat the anal og nature
of the componentsdoesn’t dominatethe desired digital behavior. Digital syslemsmust managenoise
and timing margins, parasiticinductancesand capacitances, and Tool flowsfor largelogic systemssuch
as microprocessors can be thousands of commands long, and combine the work of hundreds of
engineers. power connections.

MULTIVIBRATOR

A multivibrator isan éectronic circuit used toimplement avariety of Smpletwo-state systlems
such asoscillators, timersand flip-flops. It ischaracterized by two amplifying devices (transistors,
electron tubes or other devices) cross-coupled by resistorsand capacitors.

Therearethreetypesof multivibrator circuit:
e Adable inwhichthecircuitisnot stablein either stateit continuously oscillatesfrom one state
totheother. Dueto this, it doesnot requireainput (Clock pulseor other).

e Monostable, inwhich oneof the statesis stable, but the other isnot the circuit will flipinto the
unstable statefor adetermined period, but will eventualy returnto the stablestate. Thiscircuit
isalso known asaone shot.

e Bistable inwhichthecircuit will remainin either stateindefinitely. The circuit can beflipped
from one stateto the other. Thiscircuit isa so known asalatch or aflip-flop.

MONOSTABLE MODE Ve

Therelaionshipsof thetrigger sgnd, thevoltageon R Ij 4 8
C and the pulsewidth in monostablemode | nthemonostable | FESET V,,
mode, the 555 timer actsasa* one-shot” pulse generator. e L olne ourle
The pulsebeginswhen the 555 timer receivesasignd at the o 2|TRIG out
trigger input that fallsbelow athird of the voltage supply. Trigger Gho_cTRL
Thewidth of the pulseisdetermined by thetime constant of =L 10nF
an RC network, which consists of acapacitor (C) anda cnpe 1

resstor (R). ThepulseendswhenthechargeontheCequas Figure.1.11C 555 in monostable mode
1



2/3 of the supply voltage. The pulse width can be
lengthened or shortened to the need of the specific
U Trigger Signal

application by adjusting thevaluesof Rand C. Thepulse
width of timet, whichisthetimeit takesto chargeCto 2/

/ 3 of thesupply voltage.
Capacitorvoltage L The pulsewidth of timet, whichisthetimeit takesto

charge Cto 2/3 of the supply voltage, isgiven by

Volts

Output Pulse t = RC |n (3) =~ 11RC
T T = wheretisinseconds, Risinohmsand Cisinfarads. See
Figurel1.2 RC circuit for an explanation of thiseffect.

BISTABLE MODE

In bistablemode, the 555 timer actsasabasic flip-flop. Thetrigger and resetinputs (pins2 and
4 respectively on a555) are held high viapull-up resistorswhilethe threshold input (pin 6) issmply
grounded. Thusconfigured, pulling thetrigger momentarily toground actsasa’ set’ andtransitionsthe
output pin (pin 3) to Vcc (high state). Pulling thereset input to ground actsasa’‘ reset’ and trangitions
theoutput pinto ground (low state). No capacitorsarerequired in abistable configuration. Pins5 and
7 (control and discharge) areleft floating.

ASTABLEMODE

In astablemode, the* 555 timer * putsout acontinuous stream of rectangular pulseshaving a
specified frequency. Resistor R, isconnected betweenV . and the discharge pin (pin 7) and another
resstor (R,) isconnected between thedischarge pin (pin 7), and thetrigger (pin 2) and threshold (pin
6) pinsthat shareacommon node. Hencethe capacitor ischarged through R, and R,, and discharged
only through R,, since pin 7 haslow impedance to ground during output low intervas of thecycle,
therefore discharging the capacitor. In the astable mode, the frequency of the pul se stream dependson
thevaluesof R, R, and C:

VCC o
In(2).C.(R+2R) R, 4 8
RESET V
Thehightimefrom each pulseisgiven by 7
. H DIST 31_|'—|_
high=1n(2).(R + 2R).C . A el ey
2 TRIG
andthelow timefrom each pulseisgiven by - GND CTRL
low=1n(2).2R, .C L —— s

L 10nF
—

whereR and R, arethevaluesof theresstorsin = gyp o
ohmsand Cisthevaueof thecapacitor infarads. Figure. 1.3 Standard 555 Astable Circit

1.2 DeveLopPeD Loacic GATES

L ogic gatesprocesssigna swhich represent tr ueor false. Normally the positive supply voltage
+Vsrepresentstrueand OV representsfalse. Other termswhich are used for thetrue and fal se states

2



L ogic states
True False
1 0
High Low
+Vs ov
On Off

areshowninthetableontheright.ltisbest to befamiliar
withthem all. Gatesareidentified by their function: NOT, AND,
NAND, OR, NOR, EX-OR and EX-NOR. Capital letters are
normally used to makeit clear that theterm refersto alogic gate.

LOGICGATESYMBOLS
Therearetwo seriesof symbolsfor logic gates:

e Thetraditional symbolshavedistinctive shapes making them easy to recognize sothey are
widdly usedinindustry and education.

Figurel.4

e ThelEC (International Electrotechnical Commission) symbolsare rectangleswith asymbol
insdeto show thegatefunction. They arerarely used despitetheir official status, but you may
need to know them for an examination.

— &
INPUTSAND OUTPUTS
A—
inputs Q
E_

THEINVERTING CIRCLE (O)

Some gate symbolshaveacircleontheir output which means
that their functionincludesinverting of the output. Itisequivalent to
feeding the output throughaNOT gate. For examplethe NAND (Not
AND) gate symbol shown on the right is the same as an AND gate
symbol but with the addition of aninverting circleonthe output.

Figure1.6

1

_2
O—7F ——

Figure15

Gates havetwo or moreinputs, except aNOT gate which has
only oneinput. All gateshaveonly oneoutput. Usudly thelettersA,

output B, Cand soonareused tolabel inputs, and Q isused to label the

TRUTHTABLES
InputA | Input B [Output Q
0 0 0
0 1 0
1 0 0
1 1 1

output. On thispagetheinputs are shown ontheleft and the output
ontheright.

Figurel.7

A truth tableisagood way to show the function of alogic
gate. It showsthe output statesfor every possible combination of
input states. The symbolsO (false) and 1 (true) areusually usedin
truth tables. The exampl etruth table on theright showstheinputs
and output of an AND gate. Thereare summary truth tablesbelow
showing the output statesfor al typesof 2-input and 3-input gates.

Thesecanbehelpful if you aretrying to select asuitable gate.
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LOGICICS

Logic gatesare available on special I Cs(chips) which usually contain several gatesof the same
type, for examplethe4001 | C containsfour 2-input NOR gates. Thereare several familiesof logiclCs
and they can be split into two groups:

e 4000 Series
o 74 Series input gate 1 [1]0 Il +3 to +15V
input gate 1 [2] jgcl)i input gate 4
output gate 1 [3] 4030 input gate 4

output gate 2 [4] jg;g

input gate 2 4077
input gate 2 [6] 4081

oV 4093

Figurel.8

output gate 4
output gate 3
input gate 3

o] [of[S][E] (5] [ [5]

input gate 3

NOT GATE (INVERTER)

Theoutput Q istruewhentheinput AisNOT true, the output istheinverse of theinput:
Q=NOTA

A NQOT gatecan only haveoneinput. A NOT gateisalso called aninverter.

=1 InputA Output B
— O— 0 1
1 0

Traditional Symbol IEC Symboal Truth Table
Figure1.9

AND GATE

Theoutput Qistrueif input AAND input B arebothtrue: Q = A AND B
ANnAND gate can havetwo or moreinputs, itsoutput istrueif all inputsaretrue.

InputA |[Input B [Output Q
— — & 0 0 0
R 0 1 0
1 0 0
1 1 1
Traditiona Symbol IEC Symbol Truth Table
Figure1.10

NAND GATE (NAND =NOTAND)

Thisisan AND gatewith the output inverted, asshown by the‘ 0’ onthe output.
Theoutputistrueif input AAND input B areNOT bothtrue: Q = NOT (A AND B)
A NAND gate can havetwo or moreinputs, itsoutput istrueif NOT all inputsaretrue.

4



) -

D,_
Traditiona Symbol IEC Symboal
Figure1.11
ORGATE

InputA [ Input B[ Output Q
0 0 1
0 1 1
1 0 1
1 1 0
Truth Table

Theoutput Qistrueif input A OR input B istrue (or both of them aretrue): Q = A OR B
An OR gate can havetwo or moreinputs, itsoutput istrueif at least oneinput istrue.

InputA | Input B| Output Q
,:-:1 0 0 0
— 0 1 1
— 1 0 1
1 1 1
Traditional Symbol IEC Symbol Truth Table
Figure1.12
NOR GATE (NOR =NOT OR)
Thisisan OR gatewith the output inverted, asshown by the‘ o’ on the outpui.
Theoutput Qistrueif NOT inputsA OR B aretrue: Q = NOT (A OR B)
A NOR gate can havetwo or moreinputs, itsoutput istrueif noinputsaretrue.
InputA | Input B | Output Q
=1 o | o | 1
1 0 0
- 1 1 0
Traditiona Symbol [EC Symbol Truth Table
Figure1.13
EX-OR (EXCLUSVE-OR) GATE
InputA [Input B [Output Q
=1 0 0 0
— 0 1 1
1 0 1
1 1 0
Traditiona Symbol [EC Symbol Truth Table
Figure1.14
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Theoutput Qistrueif either input A istrue OR input B istrue, but not when both of them are
true: Q = (A AND NOT B) OR (B AND NOT A)

Thisislikean OR gate but excluding both inputsbeing true. The output istrueif inputsA and B are
DIFFERENT. EX-OR gatescan only have 2 inputs.

EX-NOR (EXCLUSVE-NOR) GATE

Thisisan EX-OR gatewith the output inverted, asshown by the*o’ on the output.
The output Q is true if inputs A and B are the SAME (both true or both false):
Q = (A AND B) OR (NOT A AND NOT B)

EX-NOR aatescan onlv have 2 innuts.

InputA | Input B | Output Q
— =1 A B Q
0 0 1
. 0 1 0
— 1 0 0
1 1 1
Truth Table
Figure1.14
SUMMARY TRUTH TABLES
The summary truth tables bel ow show the output statesfor al typesof 2-input and 3-input gates.
Summary for all 2-input gates Summary for all 3-input gates
Inputs Output of each gate [nputs Output of each gate
P P 9 = A | B|C | AND|NAND | OR | NOR
A | B |AND|NAND| OR [NOR|EX-OR |/~ o0l o0 0 1 0 1
o oo 1t |o|1]| 0] 1 0o/ 1] 0 1 1 10
0 [1[0] D 1 1 0
0 [ 1|0 1 1 [0 1 0 0 [1|1]| 0 1 1 0
1|00 ]| 0 1 1 0
1 ] 0 1 1 0 1 0 1 1o0l1 1] 1 1 1]
1[1[o0] o 1 1 0
1|1 1] 0 1 [0 0 1 EEEEEES 0 1 0

Notethat EX-OR and EX-NOR gates can only have 2 inputs.
1.3ADDERAND SUBTRACTOR

In electronics, an adder or summer isadigital circuit that performsaddition of numbers. In
modern computersaddersresideinthearithmeticlogic unit (ALU) whereother operationsare performed.
Although adders can be constructed for many numerical representations, such asBinary-coded decimal
or excess-3.

HALFADDER

A half adder isalogical circuit that performsan addition operation on two one-bit binary numbers
oftenwritten as A and B. The half adder output isasum of thetwo inputsusually represented with the
signasC_, and Swheresum=2xC__+S Followingisthelogictablefor ahalf adder:

Asan example, aHalf Adder can be built with an XOR gate and an AND gate.

6



A G Inputs Outputs
B A B cC S
0 0 0 0
0 1 0 1
,—l
LW 1 0 0 1
1 1 1 0
Figure.1.15 Example half adder circuit diagram
A e
I Half | ===== S=A®B
| Adder |
I — C=A-B

B —————-| I
Figure.1.16

FULLADDER

A full adder can beimplemented in many different wayssuch aswith acustom transistor-level
circuit or composed of other gates. One exampleimplementationiswith S = A@B®C,  and
C, = (A-B)+(C_-(A®B)).

AO "'}
B o——— NN .
Cin O

{:1-3 ut
Figure.1.17 Examplefull adder circuit diagram

A B Inputs Outputs
! ] A B C | C. S
_ 0 0 0 0 0
C 1l; bIIIt C ! 2 0 0 .
out &— u & Cin 1

Adder 0 1 0 0

1 1 0 1 0
0 0 1 0 1
‘l’ 1 0 1 1 0
S 0 1 1 1 0
Figure.1.18 Full adder 1 1 1 1 1




SUBTRACTOR

In electronics, asubtractor can be designed using the same approach asthat of an adder. The
binary subtraction processissummarized below. Aswith an adder, in the general caseof calculations
onmulti-bit numbers, threebitsareinvolved in performing the subtraction for each bit of thedifference:
theminuend (Xi), subtrahend (Y,), and aborrow infromthe previous (lesssignificant) bit order position
(B). Theoutputsarethedifferencebit (D,) and borrow bit B _ ..

D = X®Y®B
K-mapB, (1,2,3,7)
HALF SUBTRACTOR

v ‘x 5 X Y D B
j 0 0 0 0

X Y
s 0 1 1 1
B 1 0 1 0
1 1 0 0

4[)0_

Figure.1.18 Logicdiagramfor ahalf subtractor Truthtable

The haf-subtractor isacombinational circuit whichisused to perform subtraction of two hits.
It hastwoinputs, X (minuend) and Y (subtrahend) and two outputs D (difference) and B (borrow).

FULL SUBTRACTOR

The Full subtractor isacombinationd circuit whichisused to perform subtraction of threebits.
It hasthreeinputs, X (minuend) andY (subtrahend) and Z (subtrahend) and two outputs D (difference)

and B (borrow).
Thetruthtablefor thefull subtractor isgiven below. X Y Z D| B
OO0y 0|0} 0
¥
Y — D oo 1|11
4= o 1 0 1] 1
\] 0 1 1107 1
'| S Bl1(0f 0f1]0
1140 10| 0
Figure.1.19
S0, Logicequationsare: 1 1 0 0 0
D=XeY®B 1 1 1 1 1
B=2Z(X®Y)+ XY Truthtable



1.4FLIP-FLOPSAND REGISTERS
INTRODUCTION

Indigital circuits, aflip-flopisatermreferring to an dectronic circuit (abistablemultivibrator)
that hastwo stable statesand thereby is capabl e of serving asonebit of memory. Today, thetermflip-
flop has come to mostly denote non-transparent (clocked or edge-triggered) devices, A flip-flopis
usudly controlled by one or two control signalsand/or agateor clock signal.

IMPLEMENTATION

Flip-flopscan beether smple(transparent) or clocked. Smpleflip-flopscan bebuilt around a
pair of cross-coupledinverting elements: vacuum tubes, bipolar transistors, field effect transistors,
inverters, andinvertinglogic gateshaveal beenusedin practicd circuits.

Clocked flip-flopsaretypically implemented asmaster—d ave devices spikes and noi se between
theshort clock trangitions; they neverthelessa so ofteninclude asynchronousclear or set inputswhich
maly be used to change the current output independent of the clock

RS(RESET-SET) FLIP-FLOP
AnRSIlatch, constructed from apair of cross-coupled NOR gates
[llustration of RSlatch operation. Red and black meanlogica ‘1" and* O’ respectively.

Thefundamental latchisthesmple RSflip-flop (also
commonly known as SRflip-flop), where R and S stand
for reset and set, respectively. It can be constructed from
apair of cross-coupled NAND or NOR logic gates. The
stored bit ispresent on the output marked Q. Normally, in
storage mode, the R and S inputs are both low, and
feedback maintainsthe Q and Q outputsin aconstant state,
with Q thecomplement of Q. If Sispulsed highwhileRis
heldlow, then the Q output isforced high, and stayshigh

Figure.1.19 evenafter Sreturnslow; similarly, if Rispulsed highwhile
Sisheldlow, thenthe Q output isforced low, and stayslow even after R returnslow.

D (DELAY)FLIP-FLOP

TheD Gip-Gopisthemost common flip-flopin usetoday. Itisbetter known asdelay flip-flop
(asitsoutput Q lookslikeadelay of input D) or data latch. The Q output takes on the state of the D
input at themoment of apositiveedgeat theclock pin (or negativeedgeif theclock input isactivelow).

SET Itiscalled the D flip-flop for thisreason,
| since the output takes the value of the D

|

VIV

Data input D o direct inpu_t or Data input, and Del ays it by
maximum one clock count. TheD flip-flop
—_—l can beinterpreted asaprimitive memory
Q inverted cell, zero-order hold, or delay line.
| Whenever the clock pulses, the value of
RESET Q..isDand Qprev otherwise.

Figure.1.20 D flip-flop symbol



T (TOGGLE)FLIP-FLOP

Figure.1.21 A circuit symbol for aT-typeflip-flop, where>istheclock input,
T isthetoggleinput and Q isthe stored dataoutput

If the T input ishigh, the T flip-flop changes state (*toggles’) whenever the clock input is
strobed. If the T input islow, theflip-flop holdsthe previousva ue. Thisbehavior isdescribed by the
truthtable:

Uses

o Asgingleflip-flop can be used to store one bit, or binary digit, of data. See preset.
o Anyoneof theflip-flop type can be used to build any of the others.

REGISTERS

Regigter isasmal amount of storage. Indigital circuits, ashift registerisacascade of flipflops,
sharing the same clock, which hasthe output of any one but thelast flip-flop connected to the* data’
input of thenext oneinthechain,

1.5COUNTERS

A counter isadevicewhich stores(and sometimesdisplays) the number of timesaparticular
event or processhasoccurred, ofteninrelationshiptoaclock signa. In practice, therearetwo types of
counters:

e  Upcounters, whichincrease (increment) invaue
e  Down counters, which decrease (decrement) invalue

Counters can beimplemented quite easily using register-typecircuits such astheflip-flop, and awide
variety of designsexis, e.g.:

e Asynchronous(ripple) counter
e  Synchronouscounter

e Decadecounter

e Ringcounter

e Johnson counter

o  Cascaded counter

Eachisuseful for different applications. Usudly, counter circuitsaredigita in nature, and count
innatural binary. Many typesof counter circuit areavailableasdigital building blocks.

ASYNCHRONOUS(RIPPLE) COUNTER

Anasynchronous(ripple) counter isasingle D-typeflip-flop, withitsD (data) input fed fromits
own inverted output. Thiscircuit can store onebit, and hence can count from zero to one.

10



Hstate

1 L i
Clock -[; ) —L[:ﬂ—[; )
|— K MK

Hstate

Figure.1.22 Asynchronous counter created fromtwo K flip-flops
RING COUNTER

A ring counter isashift register (acascade connection of flip-flops) with the output of thelast
oneconnected to theinput of thefirgt, that is, inaring.

JOHNSON COUNTER

A Johnson counter (or switchtail ring counter, twisted-ring counter, walking-ring counter, or
M oebi us counter) isamodified ring counter, where the output from thelast stageisinverted and fed
back asinput to thefirst stage.

DECADE COUNTER

A decade counter isonethat countsin decimal digits, rather than binary.

A decimal counter may haveeach digit binary encoded (that is, it may count in binary-coded
decimdl.

The decade counter isa so known asamod-counter.
UP-DOWN COUNTER

A counter that can change statein either direction, under the control of an up—down selector
input, isknown asan up-down counter. When the sel ector isin the up state, the counter incrementsits
value; when the selector isin the down state, the counter decrementsthe count.

ENCODER
Anencoder isadevicethat convertsinformation from oneformat or codeto another.
DECODER

A decoder isamultiple-input, multiple-output ogic circuit that convertscoded inputsinto coded
outputs, wheretheinput and output codesare different.

MULTIPLEXERS

A multiplexer or mux isadevicethat performsmultiplexing; it selectsone of many analog or
digital input signalsand forwardsthe selected input into asingleline. A multiplexer of 2" inputshasn
select lines, which are used to select which input line to send to the output to share one device or
resource, for example oneA/D converter or onecommunication line, instead of having onedevice per

inputsgnd.

11



On the other end, ademultiplexer (or demux) isadevicetaking asingle input signal and
selecting one of many data-output-lines, whichis connected to thesingleinput. A multiplexer isoften
used with acomplementary demultiplexer onthereceiving end.

An eectronic multiplexer can be considered asamultiple-input, single-output switch, and a
demultiplexer asasingle-input, multiple-output switch. The schematic symbol for amultiplexerisan
isoscel estrapezoid with thelonger parallel side containing theinput pinsand the short parallel side
containing the output pin. The schematic on theright showsa2-to-1 multiplexer on theleft and an
equivalent switch ontheright. The sal wire connectsthe desired input to the output.

Intelecommunications, amultiplexer isadevicethat combinesseverd inputinformationsignals
Into oneoutput signal, which carriesseveral communication channels, by means of some multiplex
technique. A demultiplexer isinthis context adevicetaking asingleinput signal that carries many
channelsand separatesthose over multipleoutput signas.

| B A
| 0
0 out out | |
— : 1 0
I, 1, ' Se
N —_— i
sd T s g
Figure.1.22 2to 1 Multiplexer Figure.1.23 A 2-to-1 mux
Truth Table
™ o N EERERE
—_— — i 1 /0 |1
©, > ' o 0 [1 |0
1 _‘_1, 0 |0 |O
i 11 1 |1
' 1 o Jo
S s ! 0 [1 |1
' 0o [0 [o
Figure.1.24 Demultiplexer

Intelecommunicationsand signa processing, an ana og timedivision multiplexer (TDM) may
takeseveral samplesof separate and ogue signa sand combinethem into one pulseamplitude modul ated
(PAM) wide-band analogue signal. Alternatively, adigital TDM multiplexer may combinealimited
number of constant bit rate digital datastreamsinto onedatastream of ahigher datarate, by forming
dataframes cong sting of onetimed ot per channdl.

Thistruth table showsthat when g_pthen z_ 4but when g—1 then z _ g. A straightforward
realization of this 2-to-1 multiplexer would need 2 AND gates, an OR gate, and aNOT gate.

DEMULTIPLEXERS
Demultiplexerstake one datainput and anumber of selection inputs, and they have several
outputs. They forward the datainput to one of the outputs depending on the values of the selection

12



inputs. Demultiplexersare sometimes convenient for designing general purposelogic, becauseif the
demultiplexer’sinput isalwaystrue, the demultiplexer actsasadecoder. Thismeansthat any function
of the selection bits can be constructed by logically OR-ing the correct set of outputs.
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Figure.1.25 A SingleBit 1-to-4 Line Demultiplexer
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QUESTIONS

|.CHOOSE THE BEST ANSWER
1. Multi Vibratorisan used to implement avariety of Ssmpletwo state systems.
a) Electronic Circuit b) Electrica Circuit
c) Logica Circuit d) Arithmetic Circuit
2. The ICisanintegrated circuit implementing avariety of timer and
multivibrator gpplications.
a) 666 b) 777 c) 810 d) 555
3. In modethe 555 timer actsasbasicflipflop
a)Adable b) monostable c) bistable d) Stable state
4. A tableisagood way to show thefunctionsof logic gate.
a) true b) True, False ¢) Common d) big
5. NOT gateisasocaledan
a) Rectifier b) invertor c) Convertor d) Modulator
6. A NAND Gatecan have or inputs
a) one, more b) Three, more c) Five, more d) two, more
7. A Isalogical circuit that performsan addition operation on three one bit binary numbers.
a) Half Adder b) Full Adder C) Invertor d) Rectifier
8. An isadevicethat convertsinformation from oneformat or codeto another.
a) encoder b) Decoder C) Rectifier d) Invertor
9. A isamultipleinput, multipleoutput logic circuit.
a) encoder b) Invertor c) Decoder d) Rectifier
10. A isadevicewhich storesthe number of timesaparticular event or processhas
occurred.
a) Counter b) Decoder ) Encoder d) Register

1. ANSWERIN ONE ORTWO WORDS.

1
2.
3.
4
5

Statethreetypesof Multi Vibrators.
Statetwo seriessymbolsfor logic gates.
Define*NOT Gate'.

What isthefunction of Half Adder?
Define Subtractor.

1. ANSWER ONEORTWOLINES.

abkhowbdeE

DefineAND gate.
DefineNAND gate.
DefineNOR gate.
DefineFull Adder.
DefineFlip-FHop.

IV.ANSWERABOUT ONE PAGE
1

Explain
1) AstableMulti Vibrator
2) MonostableMulti Vibrator
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2. Explan

1) Full Adder, Subtractor

2) Asynchronous Counter, Up-Down Counter
3. Explan

1) Decoder, Encoder

2) RSHip-flop, D Hip-flop
V. ANSWERBRIEFLY :

1. Explainthefunctionsof Logic gateswith neat diagrams.
2. Explainthefunctionsof Half Adder and Full Adder with nest diagrams.

)a 2)d 3)c 4da 5b 6d 7a 8a 9c 10)a
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2. NETWORK ANTENNAAND PROPAGATION
21INTRODUCTION

People havedwayshad thedesreto communicatethe r ideasto others. Communicationshave
not only been desired fromasocia point of view, but have been an essentia element inthe building of
civilization. Through communications, people have been ableto shareideas of mutual benefittoall
mankind. Early attemptsto maintain communi cations between distance sound would carry and the
difficulty of hand-carrying messagesover grest distances hampered effective communications.

Asthepotential for the usesof electricity wereexplored. Scientistsinthe United Statesand
England worked to devel op thetelegraph. Thefirst practica syslemwasestablished in London, England,
in1838. Just 20 yearslater, thefina link to connect themajor countrieswith electrical communications
was completed. Thetelegraph key, wirelines, use Morse code made possible almost instantaneous
communicationsbetween pointsat greet distances. Submarine cables solved the problems of transoceanic
communications, but communicationswith ship at ssaand mobileforcesweretill poor. In1897 Marconi
demonstrated thefirst practical wirelesstransmitter. He sent and received messagesover adistance of
8 miles. By 1898 he had demonstrated the usefulness of wirel esstelegraph communicationsat sea. In
1899 heestablished awird esste egraphiclink acrossthe English channd . Hiscompany a so established
generd usage of thewirel esstelegraph between coastd light ships (floating lighthouses) and land. The
first successful transatlantic transmissionswere achieved in 1902. from that timeto the present, radio
communication hasgrown at an extraordinary rate. Early systemstransmitter afew wordsper minute
with doubtful rdiability. Today, communicationssystemsrdiably transmitinformation acrossmillionsof
miles

Thedesireto communicate directly by voice, at ahigher rate of speed than possiblethrough
basi c tel egraphy, led to further research. That research |ed to the devel opment of MODULATION.
Modulationistheability toimpressintelligence uponaTRANSMISSION MEDIUM, such asradio
waves. A transmission medium can be described aslight, smoke, sound wirelinesor radio-frequency
waves. To modulateisto impressthe characteristics (intelligence) of one waveform onto asecond
wavefrom by varying theamplitudefrequency, phase or other characteristicsof the second waveform.

21.1MODULATION
NECESS TY OF MODULATION

Thesignal waveinair cantravel only ashort distance because.
1. Whenthesignal travelsinair, itsextensity goesdown. (damping)
2. Thefrequency of thesigna wavesisvery small

Butthecarrier wave cantrave uptoinfinitedistance. Thereforethe Transmission of intelligence
(voiceand video Sgnds) isdoneby sending themessageon acarrier. Sothesigna waveissuperimposad
on carrier wave and then transmitted in the space. The process of superimposing (mixing) signa wave
onthecarrier waveiscalled modulation.

Inthisway, atransmitter includesand oscillator, signd producer and amodulator. Oscillator is
used to produce carrier waveand thesignal producer isused to produce signal wave and the modul ator
isused to produce modul ated wave.
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TYPESOFMODULATION

Theprincipa methodsof modulation areasfollows
1. AmplitudeModulation (AM)
2. Frequency Modulation (FM)
3. Phase Modulation (PM)

AMPLITUDE MODULATION

Theprocessof modulationinwhichtheamplitudeof carrier waveisvariedin Accordancewith
the amplitude of signal waveis called Amplitude modulation. It is used in radio and television
communications. Inthismodulation, thefrequency of carrier waveisconstant. ltsbandwidthislow.
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VAN -
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{i) Modulating wave
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e {iiyCarrier

{ i) M odulated Result

Fig.2.1.1AmplitudeModulation
()sgnd (ii)carrier (iii)modulated wave
FREQUENCY MODULATION

Theprocessof modulationinwhich thefrequency of carrier waveisvaried in accordancewith
theamplitude of signa waveiscalled frequency modulation. Inthismodulation, theamplitude of carrier
waveisconstant. Itisusedin micro wave communication. ltsbandwidthishigh.
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Fig.2.1.1 (b) Frequency modulation
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PHASE MODULATION

The process of modulation in which the phase (pul se-time) of the carrier wavesvariedin
accordancewith thesigna waveiscalled phase modulation. It isused in remote control system.

MODULATIONNATURES
PERCENTAGE OFMODULATION

Thestrength of audio signal at thereceiver depends upon the depth of signal wave. Thedepth
of modulation expressed interms of percentagein known as percentage of modulation. Itistheradio
between signa voltage and the carrier voltage.

Percentageof Modulation=  Signal Voltage X 100
Carrier Voltage
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MODULATION INDEX

Infrequency modul ation, the depth of modul ation depends on thefrequency deviation. Inthis
way, the depth of frequency modulationiscalled modulation index. It isalso known asmodulation
factor.

Modulationindex= Frequency deviation
Sgnd frequency
2.1.2 MODEM

Modem short for modul ator —demodul ator isan €l ectronic devicethat convertsacomputer’s
digital sgndsinto specificfrequenciestotrave over telephoneor cabletelevisonlines. At thedestination
thereceiving modem demodul atesthe frequenciesback into digital data. Computers use modemsto
communicate with oneanother over anetwork.

Themodem hassignificantly evolved sincethe 1970swhen the 300 baud modem wasused for
connecting computersto bulletin board systems (BB Ss).
Whilethe 300 baud modem could transmit about 30 characters per second. Peoplewere soon sharing
programsand graphics.

The designation asymmetric smply meansthat the modemisfaster at downloading (getting
data), than uploading (sending data). TheADSL modem hassignificant, immediate advantagesover the
did-up modem.ADSL serviceisan*awayson” connection, theADSL modemisfar faster thanadia-
up modem.

Some businessrequires upload largefiles or programsto theinternet, aswell asdownload
largefiles. For equal bandwidthin both directions, onewould need asymmetric DSL (SDSL) account.

Yet another type of modem usescable TV wiring rather then the phonelineto provideinternet
connectivity. A cablemodem requiresservicefromacable TV provider for internet connectivity.

A lesscommon modemisasatellite modem or sat modem. Thesatellitemodem convertsdigital
datainto radio wavesto communicatewith asatellitedish. But the serviceismore expensivethan more
conventional typesof internet connectivity. A satellite modem can be an potion for businessesor cable
sarviceofferings.

2.2PULSE MODULATION

A system of modulation inwhich theamplitude, duration, position may beso controlled asto
represent the message to be communicated.

Varying theamplitude, polarity, presence or absence, duration of the pulsesgivesrisetothe
four basic formsof pulse modulation: pul se-amplitude modulation (PAM), pulse—code modulation
(PCM), pulse-width modulation (PWM, also known as pul se— duration modulation (PDM) and pulse
—position modulation (PPM).

ANALOG-TO-DIGITAL CONVERSION

Animportant concept in pulse modul ation isanalog—to—digita (A/D) converson. Aninverse

digital- to- anadog (D/A) processisused at thereceiver to reconstruct an approximation of theorigina

form. Conceptualy, analog—to- digita conversioninvolvestwo steps. First, therange of amplitudesis
dividedinto afinite number of predetermined levels, and each such level isrepresented by apul se of
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fixed amplitude. Second, the amplitude of s(t) is periodically measured and replaced by the pulse
representing thelevel that correspondsto the measurement, seea so anaog-to-digital converter; Digitd-
to- anal og converter.

221PULSE-AMPLITUDE MODULATION

Inmost practical systemsthe pulseduration, known astheduty cycle, islimited to afraction of
thesamplinginterval. Such aredtriction crestesthe possibility of interleaving during onesampleinterval
oneor more pulsesderived from other PAM systemsin aprocessknown astime—divisonmultiplexing
(TDM).
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Figure2.2.1formsof pulsesmodulation

222PULSETIMEMODULATION

Pulsetimemodulation (PTM) isaclassof sgnaling techniquethat encodesthe samplevauesof an
andlogsignal ontothetimeaxisof adigital sgndl.

Thetwo maintypesof pulsetimemodulation are:
1 Pulsewidth modulation (PWM)
2. Pulse position modulation (PPM)

223PULSEWIDTH MODULATION

In PWD the pul sesrepresenting successive sampleval ues constant amplitudesbut vary intime
durationindirect proportionto the samplevaue. The pul se duration can be changed relativeto fixed
leading or trailing timeedgesor afixed pulsecentre. Todlow for time- divison multiplexing, themaximum
pulseduration may belimited to afraction of thetime between samples.

2.24PULSE-POSITIONMODULATION

PPM encodesthe samplevaluesby varying the position of apul seof constant duration relative
toitsnomina timeof occurrence. Asin PAM and PWM, theduration of the pulsesistypically afraction
of thesampling interval. In addition, themaximum timeexcursion of the pulsesmay belimited.
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23PULSEDIGITAL MODULATION

Pulsedigita modulationisthemodul ation techniquewhich convertstheandog Sgnd intodigitd.
PCM comesunder pulsedigital modul ation wherewe di scretize both time and amplitude. Discretizing
time, asweknow iscalled sampling. Discretizing amplitudeiscaled ‘ quantizing' . Quantizing involves
conversion of analog sgna amplitudeto discreteamplitude.

2.3.1PULSE-CODE MODULATION

Many modern communication systemsare designed to transmit and receive only pulsesof two
distinct amplitudes. Inthese so called binary digital systems, the anal og- to-digital conversion process
isextended by theadditional step of coding, inwhichtheamplitudeof each pulserepresenting aquantized
sampleisconverted into aunique sequence of one or more pulseswith just two possible amplitudes.
The complete conversation processisknown as pul se-code modul ation.

Fiaure?2.2.1ashowstheexamnl e of three s iccessive auantized samnlesof an analoa sianal.
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Fig. 2.3.1 Pulse-code modulation. 2 (a) three successive quantized samplesof ananalogsignal.
(b) With pulsesof amplitudeV or O. (c) with pulsesof amplitudeV or —V.

PCM enjoysmany important advantages over other formsof pulse modulation dueto thefact
that informationisrepresented by atwo-dtatevariable. Firgt, thedesign parametersof aPCM transmisson
system depend critically on the bandwidth of theorigina signa. Second, the detection of the state of a
two-state variablein anoisy environment isinherently smpler. Third, the binary pul sespropagating
aong amedium can beintercepted at apoint. New pul ses can then be generated and transmitted tothe
next such decoding point. Thisso called process of repestering significantly reducesthe propagation of
distortion and leadsto aquality of transmissionthat islargely independent of distance.

TIME-DIVISONMULTIPLEXING

An advantageinherent in all pulse modulation systemsistransmit signalsover acommon
transmission system through the process of time-division multiplexing.

BANDWIDTH REQUIREMENTS

Pulsemodul ation syssemsmay incur asignificant bandwidth penalty compared tothetransmisson
of asignd initsanaogform. An exampleisthe standard transmission of an analog voicesignal band-
limited to 4000hertz over aTl carrier.
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APPLICATIONS

PAM, PWM and PPM found significant application early in the development of digital
communications

Transmission systemsusesomeform of time-divison multiplexing.

The high speed networks such astheintegrated servicedigital network (ISDN) hasasorelied
heavily on PCM technology. PCM and various modified forms such asdeltamodul ation (DM) and
pulsecode modulation (ADPCM) havedsofound sgnificant gpplicationin satdlitetranamisson systems.

2.4MICROWAVETRANSMISSION

Microwavetransmission refersto thetechnology of transmitting information by the use of the
radio waveswhosewave engths are conveniently measured in small numbersof centimeters, by using
variouselectronic technologies. Theseare called microwaves. Thispart of theradio spectrum ranges
acrossfrequenciesof roughly 1.0 gigahertz (GHz) to 30GHZ. Also by using theformulaA= c/f. [inthe
aboveequation, the Greek |etter (lambda) isthewavelengthin meters; cisthespeed of light in meters
per second; and f isthefrequency in hertz (Hz)]

Inthe microwavefrequency band, antennasare usually of convenient sizesand shapes, and
asotheuse of metal waveguidesfor carrying theradio power workswell. Furthermore with the use of
the modern solid state el ectronics and travel ling wave tube technol ogies that have been devel oped
sincetheearly 1960's, the é ectronics used by microwave radio transmission have been readily used by
expert eectronicsenginears.

Microwaveradio transmissioniscommonly used by communication systemson the surface of
the earth, in satellite communi cations, and in deep space radio communications. Other parts of the
microwaveradio band areused for radars, radio navigeation systems, sensor systemsand radio astronomy.

PROPERTIES
o Suitableover line- of-sight transmission linkswithout obstacles
e Providesgood bandwidth
o Affected by rain, vapor, dust, snow, cloud, mist and fog, heavy moisture, depending on
chosen frequency.

USES

e Backbonecarriersin cellular networks.
e Communicationwith satdllite
e Microwaveradiorelay linksfor television and tel ephone service providers.

25ANTENNA-INTRODUCTION

Anantenna(or aerial) isatransducer that transmitsor receivesd ectromagnetic waves. |n other
words, antennasconvert dectromagneticradiationinto eectrica current, or viceversa Antennasgenerdly
deal inthetransmission and reception of radio waves, and areanecessary part of al radio equipment.
Antennas are used in systems such as radio and television broadcasting, point-to-point radio
communication, wirdessLAN, cell phones, radar, and spacecraft communication. Antennasaremost
commonly employedinair or outer space, but can aso be operated under water or even through soil.

Physically an antennaisan arrangement of one or moreconductors, usualy called eements. In
transmission an dtering currentiscreated inthee ementsby applying avoltageat theantennaterminalss,
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causngthedementsto radiatean dectromagneticfield. Inreceptiontheinverseoccurs. an e ectromagnetic
field from another sourceinducesan aternating current inthe e ementsand acorresponding voltage at
theantenna sterminas. Somereceiving antennas (such as parabolic and horn types) incorporate shaped
reflective surfacesto collect the radio waves striking them and direct or focus them onto the actual
conductiveeements.

A common antennaisavertica rod aquarter of awavelength long. Such antennasaresmplein
construction, usually inexpensive, and both radiate in and receive from all horizontal directions
(omnidirectional). Onelimitation of thisantennaisthat it doesnot radiate or receiveinthedirectionin
whichtherod points. Thisregioniscalled theantennablind coneor null.

Therearetwo fundamental types of antennadirectional patterns, which withreferencetoa
specifictodimensiond plane (usudly horizonta [parallel totheground] or vertica [perpendicular tothe
ground]) areeither,

1. Omni-directional (radiatesequally inal directions), suchasavertical rod
(inthe horizontal plane) or
2. Directional (radiatesmorein onedirectionthan inthe other)

2.5.1 TRANSMITTINGANTENNATYPES
Therearemany variationsof antennas. Below areafew basic models

e  Theisotropicradiator isapurely theoretical antennathat radiatesequally inal directions. Itis
congdered to beapoint in spacewith no dimensonsand no mass. Thisantennacannot physicaly
exig, butisuseful asatheoretical model for comparisonwith al other antennas. Most antennas
gainsare measured with referenceto anisotropic radiator, and arerated in dBi (decibelswith
respect to anisotropic radiator)

e  Thedipoleantennaissmply twowirespointedin oppositedirectionsarranged either horizontally
or vertically, with one end of each wire connected to theradio and the other end hanging free
inspace. Sincethisisthe smplest practical antenna, it isalso used asareference model for
other antennas; gainwithrespect toadipoleislabeed asdBd. Generdly, thedipoleisconsdered
to beomni directional in the plane perpendicular to the axis of the antenna. But it hasdeep
nullasinthedirectionsof theaxis. Variations of the dipoleincludethefolded dipole, the half
wave antenna, the ground plane antenna, thewhip, and the J-pole.

e TheYagi- Udaantennaisadirectional variation of the dipolewith parasitic e ementsadded
whicharefunctionaly similar to adding areflector and lenses (directors)

e  Therandomwireantennaissmply avery long (at |east one quarter wavel ength) wirewith one
end connected to the radio and the other in free space, arranged in any way most convenient
for thespaceavailable. Folding will reduce effectiveness. Typicaly arandom wireantennawill
asorequirean antennatuner, asit might havearandomimpedancethat variesnon-linearly with
frequency.

e  Thehornisused wherehigh gainisneeded, thewavel ength isshort (microwave) and spaceis
not an issue. Horns can be narrow band or wide band, depending on their shape. A horn can
bebuilt for any frequency but hornsfor lower frequenciesaretypicaly impractica. Hornsare
asofrequently used asreference antennas.
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e  Theparabolic antennaconsists of an active element at the focus of a parabolic reflector to
reflect thewavesinto aplanewave. Likethehornitisusedfor highgain, microwaveapplications,
suchassatellitedishes.

e  Thepatchantennaconsstsmainly of asquare conductor mounted over aground plane. Another
exampleof aplanar antennaisthetapered dot antenna(TSA), astheVivaldi antenna.

26 RECEIVING
ANTENNA
Aninstrument isnecessary to couplethetransmitted RF wavesand thereceiver.

Thereceived signal isprocessed to various actionsand finally audio isobtained. For thisan
antennaisneeded.

Intransmittersa so, itisnecessary to transmit the RF wavesto space. Thusan antennacouples
thetransmitter and receiver.

Antennaisalengthy rod which transforms energy, oneform to another. If it isatransmitting
antenna, el ectrical signasare convertedinto electromagnetic waveswhileif itisareceiving antenna,
electromagnetic wivesareconverted into eectrical sgnd.

Inrador one antennacan act asboth transmitting andsreceiving antennas. The characteristics
of an antennaisreferred asitsreciprocity.

NECESS TIESOFANANTENNA

1. Itrecevesthedesiresignalsand shouldinduce necessary signd voltage
2. It should separatethe desired signasfromthe unwanted signals
3. Shouldreceivelargebandwidth; it should berotatableto receive signalsfrom various stations.

CHARACTERISTICSOFANANTENNA
1. Directivity
2. Gan
3. Bandwidth
4. Impedance

DIRECTIVITY
Thecharacter of an antennathat receivesmoresignalsisreferred asdirectivity
GAIN

The character of an antenna, that givesmoresignal strength, isreferred asgain. It depends
upondirectivity.

BANDWIDTH

Therangeoff frequenciesof signal which can bereceived by an antennaefficiently iscalled as
band widith.

IMPEDANCE
Therétio between thevoltage obtained fromfull length of an antennaand current asimpedance
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TYPESOF RECEIVINGANTENNA

Under indoor antennaclassified into two types
1. Indoor antenna
2. Outdoor antenna

INDOORANTENNA

Under indoor antennafew typesarethere
1. Vtypeantenna
2. Door frametypeantenna
3. Inbuiltantenna

OUTDOORANTENNA
TYPES

1. Dipoleantenna

2. Foldeddipoleantenna
3. Reflector dipoleantenna
4. Yagi antenna

DIPOLEANTENNA

Thistypeismade up of two piecesof aluminum poles. Hencethistype of antennaiscalled
Dipoleantenna. Assumethelength of thisdipoleantennais7.4feet. Thisantennaiscapableof attracting
thesignalscorrespondingtoit.

Butinthemiddleportion, voltageand current are high. Hencethetransmisson cableisconnected
inthisportionand takentothe TV receiver. Thegain received through thisantennaisvery minimum,
henceitismodified.

FOLDER DI-POLEANTENNA

Inthis, apolewhichisdoublethelength of thedi-poleistaken and folded making equal to the
length of di-pole. Sincethisstructureisdouble aslikethe di-poleantenna, it iscapable of absorbing
moresignals. Thegain received through thisantennais doubl e as of the di-pole antenna. Hencethis
type of antennaisused by the peoplebit far away fromthetransmitter.

REFLECTOR DI-POLEANTENNA

Thistype of antennais used at the distance of more than 50km from thetransmitter. Inthis,
aong with thefolded di-pole, an yet another polewhich hasbit morelength than the di-poleis placed.
Thisiscalled asReflector, sinceit reflectsthewavesto thedi-pole and createsmagnetic flux init. The
distance between the di-pole and the reflector is &4. since the phase of this wave and the wave
attracted by thedi-pole are same. Hencethistype of antennais capable of giving moregain.

2.6.1 YAGI ANTENNA

Thefig showsthe structure of yagi antenna. Aslikereflector and yet another piece of poleis
added beforethe di-pole. Thelength of the new piece must be equal to thedi-pole. Thisistermed as
director. Inthefig‘ D’ isthedirector. Assumethat waves are coming fromthedirection of thearrow, the
director isthefirst element to receive thewaves. Now thisantennacould ableto generate threetimes

25



higher gain (director, folded di-pole, reflector) than the strength of other antenna. Hencethegain given
by thisantennaisvery highanditiswidely used evenfar away from thetransmitter.

2.6.2DISH ANTENNA

Reflector

Feed

~ Support

Parabolic

Off-center

Secondary
Reflector

Gas grain

Fig.2.6.2 Maintypesof
parabolicAntenna

Fig.2.6.1Yagi antenna

Theterm dish antennaisoften used for aparabolic antenna. A
parabolic antennais a high-gain reflector antenna used for radio,
television and datacommuni cations, and also for radiol ocation (radar),
on the USF and SHF parts of the electromagnetic spectrum. The
relatively short wavelength of electromagnetic radiation at these
frequenciesalowsreasonably Szed reflectorsto exhibit thedesired highly
directiona responsefor both recelving and transmitting.

Heinrich Hertz constructed theworld' sfirst parabolic reflector
antennain 1888. The antennahad an aperture 1.2 meterswide, afocal
distance of 0.12meters, and was used at operating frequency of about
450MHz. thereflector was made of zinc sheet metal supported by a
wooden frame, and had aspark-gap excited dipolead ong thefocal line.
With two such antennas, one used for transmitting and the other for
receiving.

A typical parabolic antennaconsists of aparabolic reflector
withasmall feed antennaat itsfocus. To find thefocus, reflect thelight
of aflashlight off of the dish. When thereflected beamisparallel, the
flashlightisat thefocus.

Thereflector isametallic surfaceformedinto aparabolic of
revolutionandinacircular rimthat formsthe diameter of the antenna.
Thisparaboloid possessesadistinct focal point by virtue of havingthe
reflective property.

Thefeed antennaat thereflector’ sfocusistypically alow gain such asahaf-wavedipoleor a
small waveguidehorn. Thefeed antennaisconnected to the associ ated radio frequency (RF) transmitting
or receiving equipment by meansof acoaxia cabletransmissionlineor hollow waveguide.
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Cons dering the parabolic antennaasacircul ar aperturegivesthefollowing approximation for
themaximumagain: G= (m?D?) /A?or G() \
Where: Gispower gain, D isreflector, &iswavelength
2.6.3LNB

AnLNB sitsontheend of an arm and facethe parabolic reflector (“dish”) which focusesthe
sgnasfromasatdlliteintothe“feed horn” of the LNB.

TheLNB convertsthesignalsto alower frequency and sendsthem out to the cable connector,
whichyou connect to your satellitereceiver viacoaxial cable.

LIST OFUNIVERSAL LNB'S
“UNIVERSAL” LNB 9.75AND 10.60GHZ
Worksin 2 bands

¢ 10.7-11.8 GHz and

¢ 11.6—12.7 GHz (22KHz signal switched)

Noisefigureusualy 1.0dB or better. It hasanintegral
feed hornwith 40mm neck availablein somemodels.

A universal LNB requiresa22 KHz signal at 0.5v
p-ptoswitchitsloca oscillator to 10.6GHz (* high band™).
Fig. 2.6.3(a) LNB Otherwiseit usesits9.75GHz oscillator (“low band”).

Polarization switching iscontrolled by DC voltage supplied by thereceiver. 12.5v to 14.5v gives
vertical and 15.5to 18v giveshorizonta polarization.

A higher voltage than that may damage the LNB but most are OK up to 20v.
“TWIN-OUTPUT” LNB
Hetwinoutput LNB providestwo outputsto feed two separate receiversfor independent working.

Each output can be switched independently by 13/7 volt input by theindividual receiver to change
polarization and by 22K Hz to change the band.

“DUAL LNB” OR“*MONOBLOCK LNB”

Fig2.6.3 (b) Dual LNB

Thistypeof LNB hasasngleoutput and the actual satellitesignal issalected by thereceiver which

sendsaDisEqC (22KHz) pul sed tone up the LNB cable. So only one satellite transmission can be
viewed a atime.
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“QUAD-OUTPUT” OR“QUAD UNIVERSAL” LNB

Fig2.6.3(c) Quad-output LNB

Thiscan feed four separatereceivers. Basically an LNB with four |F outputs. Each receiver has
independent control of polarization and band via13/17v switching and 22 KHz on/off respectively.

“OCTO” LNB

Asabove but with eight independent outputs. You can then connect up to eight satellitereceiversto
asngledish.
“QUATTRO UNIVERSAL LNB”

Thishasfour fixed outputsand isused only in“head end” |.F distribution systemsfor apartment
blocks.

One LNB supplies ahead end unit that can provide (typically) up to 16 outputs for separate
digiboxes.
Thefour outputsof theLNB areasfollows:

1. Horizonta polarization low band 2. Horizontd polarization high band
3. Vertical polarizationlow band 4. Vertical polarization high band

264SATELLITERECEIVER

Thestandard digital satellitereceiver cantuneinonly oneprogram at atimeand thisprogram
can berouted around the housefor viewing in other rooms.

Toassistinthis, most satellitereceivershave aRF output (RF Outlet) socket.

However you should note that you can only tuneinto and watch any oneprogram at atimeon
al TV setsconnected to asinglereceiver.

You can connect as many televisionsasyou like to onereceiver, although they will all be
watching thesamechanndl.

Oneissueto beawareof itsthat you will only beableto change channelsfrom the sameroom
that thereceiver islocated in. Unlessyou purchase aunit with an UHF remote.

A satelliterecelver must be connected to aland based tel ephoneline 24/7 to view pay-per-
view PPV movies, events and some sports packages. In some casesafull time connectionisaso
required for multiplereceiver ingtallations.
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Thetelephonelineprovidesthe satelliterece ver the ability to communicate back to your sadllite
serviceprovider.

Fig 2.6.4 Satellite Recealver

QUESTIONS

|.CHOOSE THE BEST ANSWER
1. Telegraphy key use typeof communication

a wirdesscommunication b. morse code

c. Modulation d. wirecommunication
2. The processof superimposing (mixing) Signatureon carrier waveiscalled

a De-modulation b. modem

c. modulation d. pulsemodulation
3. Infrequency modulation carrier wavesare variesin accordance with of thesigna

wave.

a. Frequency b. Phase C.width d. amplitude
4. 300 baud modem could transmit about characters per second

a 30 b. 300 c.3 d. 3000
5.1n Isanalog—to—digital conversionismade

a pulsemodulation b. amplitudemodulation

C. pulse—amplitudemodulation d. frequency modulation
6. Thelength of microwavesarein Units.

a centimeter b. millimeter C. meter d. kilometer
7. The antennagains one measured with referenceto an

a. Di-poleantenna b. Dishantenna

C. |sotopic antenna d. Yagi antenna
8. Quad —output LNB has outputs

a8 b. 4 c. 16 d. 2
9. A diameter of dish antennaisconsidered about its

ainner parapolic diameter b. outer parabolic diameter

c. circular imdiameter d. inner diameter
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10.  Atransmitter antennaconverts into el ectro magnetic wave.
a audiowave b.radiowave Cc.Sgnd wave d. dectrical wave

II. ANSWERIN ONE ORTWOWORDS

1. Whatistheneed of carrier wave?

2. Expand—-ADSL

3.  Whichantennais mounted on the earth surface?
4. Whobuilttheantennafirst?

1. ANSWERINFEW LINES

What ismeant by modulation?

Say about thevariouskinds of modulation
Horn antennawrite note

What isduol output LNB?

Namethee ementsof yagi antenna?
What arekindsof pulse—modulations
What isdemodulation

. Giveafew wordsabout modem.

IV EXPLAINABOUT ONE PAGE

Writeabout the principle of modulation

Explain theamplitude modulation withwaveform.
Explainwith diagram of frequency modulation
De-modulation—explain

What aretypesof antenna?

Write about yagi antenna?

ANSWERBRIEFLY 20MARKS
What arethetypesof pulse modulation explain any four of them?
Writebriefly about microwaves
Explainthetypesof transmitting antenna
Explain Dishantenna

Ans 1(b) 2(c) 3d) 4@ 5@ 6@ 70 8b) 9c 10(d)

=

0O NO O WDN

APONP OO A~WODNER
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3.RADIO TRANSMISSIONAND RECEPTION
INTRODUCTION

Itisaninstrument, which receivestheradio singna sfrom the broadcastingstationsand produce
sound. In 1895, Marconi succeeded in telecommunication, whichiscalled as Radio communi cation.
He proved thewirelesscommunicationin 1901.

Thesimplest radio receiver isthe crystal receiver. It was made by Henrich Hertz inthe year
1970. It wasdesigned to work up to 50 Kilometers. Then, intheyear 1909, the Tuned radio frequency
receiver was made. Mgjor Armstrong designed adifferent type of radio of radio recever intheyear
1917. Thisreceiver isknown as Superheterodyne (shortly superhet) recaiver. It ssenstivity and selectivity
arehigh. All themodernradio receiver work under the principle of Superheterodyne. InUSA, the first
regular boaradcast beganin 1920. Inindia, first Radio station was established in 239 July 1927 at

Bombay.
BASIC PRINCIPLE

Thefollowing principlesare observedinal typeof radioreceivers.
1. RECEPTION

An aeria isnecessary for the reception of radio waves. It connectstheradio waveswith the
recalver.

2.SELECTION

Itistheability to salecteadesired radio station from variousradio station. Thiswork isperformed
by aL C resonant net work.

3.DETECTION

Inthisprocessradio frequency sgnalsare convertedinto audio frequency signals. Itisperformed
by acrystal diode.

4.REPRODUCTION

The conversion of audio signal into soundiscalled reproduction. It isperfomed by aspeaker.
ABILITIESOF RECEIVERS

Thisquality and speciality of aradio recever isdetermined onthebasic of thefollowing abilities.
1L.SENITIVITY

Itistheability to produces sufficient audio output even for weak input radio frequency sngnd. It
dependendsonthe R.F. and |.F amplication capababilities.

2.SELECTIVITY

Itistheability to select only thedesired signd or radio station, fromthesigna swhich arereceived
by the aerid. It dependson accurate aignment of thetuned circuits. Hence converter and R.Famplifier
isdesigned toimprovetheseectivity. If selectivity increases, imagefrequencry and adjacent channels
interference of areceiver decreases.
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3.FIDELITY

Itistheability toamplify the completerange of audio frequency without loss. It dependsuponthe
designof AFamplifiers.

4.STABILITY

Itistheability to produce stable output without variation. AV C circuit isused to produce stability
inthesound.

5.SIGNAL TONOISERADIO
Itistheradio between thesignal and noise. A noiselimiter stageisused toimprovethisability.
TYPESOFRADIORECEIVER

Generdly the Radioreceiversare classfied into thefollowing two types.
1. TRFRadioreceiver
2. Superhet Radioreceiver

TRFRADIORECEIVER

<7Antenna

RF
AF
ifi Detector
amplifier amplifier ‘m

Speaker

B+

ac o Power
supply

Fig.3.1

Itisastraight radio receiver. Itiscalled astuned radio frequency receiver. It hasthefollowing
stages.

i) RFAmplifier i) AudioAmplifier
i)  Detector iv)  Power supply
RFAMPLIFIER

Itisatuned radiofrequency amplifier. It amplifiestheradio frequency signal whichisselected by
antenna.

DETECTOR

It isused between the RF and | F amplifiers. It works as amplitude modul ated detetor. It will
convert RFsignalsintoAF signas. Crystal of signd diodesareusedinit.

AUDIOAMPLIFIER

Itamplifier the strength of audio signals. It contains preamplifier, driver and output amplifiers.
Thepreand driver amplifiersarevoltageamplifiers. Theoutput amplifier ispower amplifier. Thespesker

convertsaudio sgnal into sound.
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POWER SUPPLY

It supply therequired voltageto all stage of thereceiver. Battery or battory eliminator isused as
power supply.
MERITS

1. Itisasimplereceiver.

2. Simplecircuitsare used
3. Alignment isnot neccessary

DEMERITS

1. Sengitivity and Selectivity arelow.
2. Poor fidelity
3. Low stability

SUPERHET RADIO RECEIVER
Thisreceiver worksunder the principle of heterodying. Modern radio receiversare mostly of
superheterodynetypes. Itishaving converter stagewhich changestheincoming singleintointermediate
frequency (IF) singnals.
GANGRED CAPACITORS
RF stage Otsc”'ator If two variable capacitorsarefitted in acommon shaft,
‘LZ slage itiscalled asGanged capacitors. Onevariable capacitor
IS used to select the desired Radio station at the
. o RF stage and the other oneisused in oscillator stageto

produce the suitable oscill ator frequency to the desired
Fi§3_2, radio tation.

GANGED TUNNING
Selecting desired radio station Ganged capacitorsiscalled as Ganged tunning.
PRINCIPLE OF SUPERHET RECEIVER

Antenna Convertor
r———— — — =
|
IF=F - F
RF amplifier Mixer »
|
|
|
| Lacal |
| oscillator |
| |
| |
L e e e e e ——
Fig.3.3



Theprocessof begting (mixing) two different Sgna sto producenew sgnd iscalled asHeterodying.

If two different signalsare mixed through atransistor, four typesof signalsare obtained inthe
output of thetransistor. They are.

1. Fgstsgnd (Fo)

2. Secondsignd (F9)

3. Addition of thetwo (Fo+Fs)

4.  Differencebetween thetwo (Fo-Fs)

Apart from these, an unwanted signd called Harmoni csisproduced dueto the mixiing of thetwo
signals. Out of them, the different between thetwo istaken asIntermediate Frequency (I1F) and the
remaining signalsarefiltered. Thisiscalled as Principle of Superheterodying. Therecevierswhich
follow thisprincipleisnamed assuper bet receivers. ThisprincipleisusedinAM, FM, Communication,
Radar and Televisonreceivers.

MERITS

1. Goodsensitivity andselectivity
2. Goodfiddity
3. Goodstability

DEMERITS

1. ItneedsAlignment andtracking
2. Complicated circuitsareused

INTERFERENCESIN SUPERHET RADIO RECEIVER

Generally, Superhet receivers have better selectivity and sensitivity. But the following two
interferencesare occurred.

1. Imagefrequency
2. Adjacent channesinterference.

IMAGE FREQUENCY AND METHOD OFREJECTINGIT
If two nearby radio station being received at atime, thisdefect issaid to beimage Frequency.

Rejecting imagefrequency dependsupon the salectivity of RF stage. It should bereg ected before
IF stage. Onceit enters|F stage, it cannot be eliminated.

ADJACENT CHANNEL INTERFERENCE

In superhet receiver, when the bandwidthisreduced from requiredlevd, thistypeof interference
isdeveloped. Whentwo different radio station are selected very closaly, interference. Toeiminatethis,
low IF signal should beselected.So, in superhet recaivers, intermediatefrequency(IF signal) isselected
toavoid boththeinterferences. In double conversion receivers, thesetwo interference are eliminated
compl etely, because they usetwo different IF signals, oneishigh and the other islow. So adouble
conversion receiver should havetwo convertersand two | Famplifiers.

3.3AM RADIORECEIVER
A receiver which receiversamplitude modul ated radio signalsis called amplitude modul ated
(AM) radioreceiver.
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Fig. 3.4 Block diagram of AM radio receiver

It containsthefollowing stages.
1. RFAmplifier 2. Converter 3. IFamplifier
4. Delector, AVC 5. AudioAmplifier 6. Power Supply

RF AMPLIFIER

It consistsof anaerial. The aeria receivesthe el ectromagnetic waves and convert theminto RF
electrical signals. Thisstage amplifiersthe RF signalsobtained fromthe aeria. It'soutput signal is
coupled with converter stage.

CONVERTER

Itisalso known asfirst detector or frequency changer. It hasmixer and local oscillator stages.
Thelocd oscillator producesunmodul ated radio frequency signas. Themixer stlagemixestheoscillator
signa and RF signdl. Inthe output of thisstageintermediatefrequency(IF) isselected. Thevalueof IF
signal isequal to thedifferent of oscillator and signa frequencies(IF=Fo-Fs).

IF AMPLIFIER

It amplifiersthestrength of | F signalsto improvethe senwsitiveity. It isatransformer coupled
amplifier. Itsinput hastuned circuit. IF transformers (IFT) areusedinit. It employsone or two turned
intermedi atefrequency amplifiers.

DETECTOR

Itisalso known asdemodulator or detector. The Signal diodesareusedinthisstage. Itfiltersthe
carrier sgna and separatestheaudio signal formthelF signal. AF signal totheaudio stage

AVC

Itisan automatic volumecontrol. It controlsthe volumeof thereceiver automatically.
AUDIO AMPLIFIERS

Thisstage congsisof voltageand power amplifiers. Thevoltageamplifier working aspre-amplifier
and amplifier working asoutput amplifier. Thisstageamplifiersthevoltageand power of audiosignals.
Hencethefiddity isimproved by thisstage. Push-pull amplifier isused asoutput amplifier.
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Theloud speaker convertsthe audio signalsinto sound.
POWER SUPPLY

Itisthefirst stageinthereceiver. It worksasatuned radio frequency amplifier. Soitisdesigned
astrasformer coupled amplifier.

FUNCTIONS

1) Itamplifierstheradiofrequency signalsfromantenna.

i) It selectsthedesired radio station from variousradio stations, and rejectsall othersunwanted
signals.

i) Itimprovesseectivity of thereceiver.

WORKING

Inthecircuit, BF 194 B(NPN) trans stor isused asamplifier. Tuned transformersare connected
intheinput and output section, tuning condensersarewith thetransform windings. So the combination
of coilsand condensers server astuned circuts. An antennais connected with thistuned network.

Theantennaconvertse ectro magnecticwavesinto RF dectrical Sgnals. Thenthedesired signals
are selected by thetuning condensers. Thosesignalsarefed to theamplifier for amplification. The
trangstor getsthe selected signal sand amplifiesthem.

1kQ

+6VDC
" T AW
Aerial L—1220/116v
4700
| |
| |
01MFD OIMED
—|| BF 194B
/RIS
0-565pf _/__ =
Gang 7 ||| ‘i_
=
[1]
= 1k
+
-6V

Fig.3.5
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ADVANTAGES

1. Itimprovessignad tonoiseratio
2. Itincreasessdectivity and sensitivity of thereceiver.

DISADVANTAGE
1. Theyaremoreunstable.
FREQUENCY CONVERTER

Itisalso known asfirst detector. Thefunctionsof mixer and local oscillator arecombinedina
singlestagewhichiscalled asconverter. It isone of the most important stagesin the superheterodyne
receiver.

FUNCTIONS

1. Locd oscillator generatesunmodulated R.F signa (Oscillator signal)
2. Mixer, mixestheoscillator sgnd withtheincomingsignal.
3. Converter givesIFsignal intheoutput

TRACKING

Local Oscillator should produce an oscillator frequency which should be qual to the sum of RF
and IF (Fo=Fs+IF). Itiscaledtracking.

If oscillator does not track properly (Improper tracking), mismatched |F whould be produced
andfedtothelFamplifier. Itiscalled astracking error. Asaresult, radio stationswould bereceivedin
wrong locationsinthedial. To avoid this, amehtod whichiscalled asthree point tracking, isused.

THREE POINT TRACKING

Padder In this method, padder
' capacitor isusedin seriesand trimmer
‘ Oscillator inparale withthe Ganged capacitores
stage and they should beperfeclty digned. If
___71 ,_7f_ Cp itiscarried out, Oscillator will properly
Trimmer track theRF signa in Minimum, Mid
_7"'5 /I and Maximum of AM broadcast
T frequency range. Hence, Radio stations
5 e Gang can _be r_eceivc_ad at their correct
Fig.3.6 locationsinthedial.

CONVERTER - OPERATION

Inthisstage, asingletransistor (BF 194) isused. Thisstage hasmixer and locd oscillator. Inthe
input section (Base) antenna coil is connected and the output section
(Callector) IFtransformer isconnected. In emitter section oscillator coil isconnected.

Local oscillatorisaHartely oscillator. Thisoscillator hasgot two sections, frequency determining
and an amplifyinf section. Thefrequency determining section consstsof coil (L), tuning condenser and
trimmer. The amplifier section consists of transistor. The feedback network is used to sustain the
osaillaions.
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Intheinput (Antenna) tuning section, antennacoil. tuning condenser and trimmer are connected.
It selectsdesired signal and the sameisfedtothebase. Theoscillator signal isfed totheemitter. The
two signalsaremixed in series.When mixing, fivefrequenciesare produced.

Inthe output, intermediatefrequency signa issdected. ThelFtransformer in collector sectionis
atuned transformer. Itistuned to IF signal (455Khz).

IFsgnd = Fo- Fs
Fo =  Ogillator Frquency
Fs =  Sgnd Frequency

Theoutput IF signal isapplied tothe | Famplifier.
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Itisatuned RF amplifier. It isdesigned asatransformer coupled amplifier. Two amplifier stages
areusedinreceiver.

FUNCTIONS

1. Itamplifiesthestrengthof IFsigna
2. Itimprovesthesenstivity ot thereceiver.

3. It maintainsthe bandwidth.
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WORKING

Inthisstage 2 x BF 195 transistors are used. | F transformers are connected in theinput and
output sections. They aretuned transformersand tunedto IF signal (455 KHz). Input signd isfedtothe
base of thetransistor. The output siganl istaken from the collector. Both two transistorsamplify the
strength of IFsignals.

InF transformer, the primary section actsasparallel tuned circuit. Tight coupling isapplied
between primary and secondary coilsto maintain the band width (10 Khz). Theamplified output sgnal
isapplied to the detector.

NECESSITIESOFCOMMON INTERMEDIATE FREQUENCY

If any radio stationistuned inthedial, it isdesigned to get common IF. if not, wehaveto use
hundreds of | F stagesfor hundreds of radio stations. It isimpracticable. Hence common IFisused.

FACTORSDECIDING THEIF
Thefollowing factorsare deciding theintermediate frequency.

1. Theintermediatefrequency should not fall in the broadcast band.

2. Toavoid adjacent channel interference, low |.F should be sel ected.
3. Toavoidimagefrequency interference, high I F should be selectd.
4. Lower intermediate frequenciesaremore stable.

Considering the abovefactors, 455 to 460K Hz isused as|F of AM radio receivers. Many AM
receiversuse455 KHz as|F.

DETECTOR

Itisalso known asdemodulator or second detector. Itisused between audio amplifier and IF
amplifier. Crystal diodeisusedinit. Thesediodesassignal diodes.

FUNCTIONS

1. Itseparatesaudiosigna fromIFsignals.
2.  RFdggndsarefiltered.
3. Inputsignal isgiventoAVC.

WORKING
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IF Signal Ilr < ) Section
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p ol 101 —L_o1
oy ( l MF | MF
i —— H
Form IF amplifier 5 % -
€ -
L iz
) {-C
c To audio
§ amplifier




It has got three sections; Input, detector and filter. Ininput section IFT isused and in detector,
signd iodeisused. Infilter section, aresistor and filter capacitorsare used.

Itisadiodedetector. |F signal isgiventothediode. Diodeworksasarectifier. During negative
half cycleof theinput IF signal, thediode conducts. During positive haf cycle, it doesnot. Half of IF
signd isdevelopedintheoutput. Thenitisfedtothefilter network. This filtersthe RF sgnasandthe
wholeaudio signal isseparated. Thisaudio signal voltageisdeve oped acrosstheload (Volumecontrol).
Finaly theaudiosigna isappliedto audio amplifier.

Theoutput signa isal so applied to AV C network.
AVC (AUTOMATICVOLUME CONTROL)

Anautomeatic VVolume control isemployedinradio receiver in addition to the manual
volumecontrol. It providesstability to the output.

FADING

Inradio reception, variationsin thesignal strength are called fading. Thesignal received by the
antennavaries continuoudly. Because, the signalsreachesthereceiving aerial fromthetransmitting
antennathrough ionosphere. Sincethedensity of ionosphere changes continuoudly, thesignd voltage
asovariescontinuoudy. So, aninstable output sound would be produced in thereceiver. An automatic
volumecontrol (AV C) isemployed to diminatethefading.

AV Ccircuitisclassfiedinto two typesasgiven below.
1.  SmpleAVCCircuit
2.  DeayedAVCCircuit

SIMPLEAVC CIRCUIT

The automatic volume control which remainspresentinal thetimeiscalled smpleA.V.C. Its
principleisbased upon varying thebiaswhichisapplied to RF and I F stages. The AV C biasvaries
according tothesignal strength. Thebiasismoreat high signal strengthsand lessat low signd strength.

WORKING

Inthe detector circuit, the AV C network isincluded. In thisnetwork aresistor, and abypass
capacitor isused. According to the polarity of detector diodethebiasisdeveloped. Sincediodeis
reverse biased, negative biasisdevel oped and stored in the AV C bypass capacitor.

TheAV C biasvoltageisapplied to the basesof RF and | F transistor. Thisbias dependsuponthe
signal strength . When signa strengthisnormal. AGC biasvoltageisalso normal and asaresult, the
sound inthe speaker isalso normal.

When high signd strength isobtained, morebias (negative) isdevel oped which reducesthegain
of RF and I F stages. Conversely, when low signal strength isobtained, lessbiasis developed which
increase the gain of RF and | F stages. It resultsin stable output sound from the speaker in spite of
varyingsgnd voltage.

DEMERITS

1. Itdightly reducesthegain of RFand I F stages
2. Theaudiofromwesk radio stations cannot be heard clearly
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AUDIOAMPLIFIER

TheAmplifier whichamplifiesthefrequency rangeof 20Hzto 20Kilohertziscaled AF amplifier.
Generdly audio amplifier isdivided asvoltageand power amplifiers.
FUNCTIONS

1. Itamplifiesthevoltageand current of theaudio signal.
2. It operates speaker.
3. Itimprovesthefidelity of thereceiver.

INTHE RECEIVERS AUDIO SECTIONISDIVIDEDASFOLLOWS:
1. Pre-amplifer
2. Driver - Amplifier
3. Output amplifier

PRE-AMPLIFER

Itworksasfirst voltageamplifier. Output of the detector isgiventothisamplifier. Itamplifiesthe
voltageof audiosignd. It'soutput isfed to drive stage.

DRIVERAMPLIFIER

It worksassecond voltageamplifier. Itisemployed between preand output amplifiers. It amplifies
theAF signa and feedsit to the output amplifier through driver amplifier.

TWO STAGEVOLTAGEAMPLIFIER

Itamplifiesthevoltage of AF signa and henceitiscalled asvoltageamplifier.
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ItisaRC coupled amplifier. AF signal isobtained through volume control and C, (0.1 mfd) and
fedtothebaseof Q, . The base and collector biasvoltagesare suppliedviaR, (1Megaohm) andR,
(2.2K) respectively. Q1 amplifier theAF signal. The output isfed to thebase of Q, through C, The
base and collector biasvoltagesof Q, aresupplied viaR, (220 K) and primary of driver transformer
respectively.Q,amplifiestheAF signd further. C, (0.01 mfd) actsasahighfrequency filter whichisalso
named astone correction capacitor. The secondary of driver transformer istheinput to the push pull
output amplifier. C, and C, act ascoupling capacitors
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OUTPUT AMPLIFIER

Itisthefina amplifier in audio section. It amplifiesthe power of audiosignal . Soitiscaledas
power amplifier. It drivesthe speaker. AF output amplifier isclassified into two types.

1) Push pull amplifier usingtransformer

i) Complementary symmetry amplifier.
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PUSH - PULL AMPLIFIER

Itisasingleend push-pull amplifier. Inthisstagetwoidentical transistorsare used. Two input
sgnasareappliedtothem. A driver transformer isused init’ sinput section. Intheoutput section of this
amplifier aspeaker isused. Thisspeaker iscoupled through acapacitor. Itisahum freeamplifier.

INPUT SIGNALS

1. Twosignalsareused.
2. They arehaving equd voltage(amplitude)
3. They are 180° out of phaseto each other.

Thedriver tranformer hastwo secondary coilswhicharewoundin oppositedirections. It ddlivers
therequired signal sto the output transistors.

AF sgnasfromthe primary of thedriver transformer ismutual inductedinto the secondary. Two
terminals A and B have AF signals which are out of phase each other.
If thetop termina A be positive, whilethe bottom terminal B isnegative. Hence Q, forword biased and
Q, reverse biased.

Q, turnsON and amplifiestheAF signal. If terminal A becomes negative, then B ispositive.
Hence Q, forword biased and Q, reversebiased Q, turns ON and amplifiestheAF signal.

Because of onetransistor being pushed to ON condition and the other being pulled from ON
condition ( that isOFF condition) at atime, thistype of amplifier iscalled asPush- Pull amplifier.

ADVANTAGES

1. TheACoutputishigh

2. Overdl efficiency ismore
3. Low power consumption
4. Nonoise.

DISADVANTAGES

1. Itisbulky and costly becauseit usestransformers.
2. If thetwo trans storsare not identical, distortion occurs.
3. Distortionismore.

COMPLEMENTARY SYMMETRY AMPLIFIER

It worksasadirect coupled amplifier. It hasno transformer, So, it isknown astransformer-less
audioamplifier.

Inthisstage, apair of trangstors (PNPand NPN) isusedin order to eiminatetheuseof transformer.
Theemittersof two transstorsare coupled. Theinput signasisgiven to thebasesof these transstors.
Attheoutput of thisamplifier, aspeaker isconnected through ahigh value capacitor.

During positivehaf of theinput sgnal NPN trans stor conducts. PNPtrans stor doesnot conduct.
During negative haf of theinput signal PNPtransistor conductsand NPN transi stor doesnot conduct.
Inthisway, both thetrans storsare operated asclass-’ B’ amplifier. Inthe output, total output currentis
added together which drivesthe speaker. The speaker convertsthe audio signa into sound.
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ADVANTAGES

1. Transformersarenot used. So, itisnot bulky and also cheap.
2. Highoutput power

3. Digtortionseliminated

4. Low power consumption

FM RADIO RECEIVER

Itisreceiver whichrecelvethefrequency modulated radio sgnasand reproducesthe sound. Itis
also asuperhet receiver. It consiststhefollowing stages.

1. RFamplifier

2. Mixer

3. Loca ocillator
4.1F amplifier

5. Discriminator
6. Limiter
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Fig. 3.14 Block diagram of FM radio receiver
RFAMPLIFIER
It selectsthedesired RF signalsthrough the aerial. It amplifiesthe RF signals. Itimprovesthe
sHectivity.
LOCAL OSCILLATOR

ItisaHartley oscillator. It producesunmodulated radio frequecny signd. Thesesignasarefedto
themixer.

MIXER

It hasgot two signalsviz,. RF signal and oscillator signdl. It mixesthem and givesIFsignal as
output ( 10.7MFz).

IFAMPLIFIER

Thisisused in between discriminator and mixer. It amplifiesthel F signal and al'soimprovesthe
sengtivity.
DISCRIMINATOR

Itisademodulator. It separate audio signa from frequency modulated IF signal. Crystal diodes
areused asdetector diodes.Generaly , threetypes of detector circuitsare used asgiven below.

1. Travisdiscriminator
2. Foster- Seeley discriminator
3. Ratiodetector

LIMITER

It controlsthe noise pulseswhich are mixed with signals. Itisafinal |Famplifier. [t worksasa
clipper.
AUDIOAMPLIFIER
First of all AF signalsare de-emphasised. Then, it amplifiestheaudio frequency signdl. Itis
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dividedinto preamplifier, driver, and output amplifier. Preand driver amplifiersarevoltageamplifiers.
Output amplifier isapower amplifier. [timprovesthefiddity.

COMPARISON BETWEEN AM AND FM RECEIVERS

AM RECEIVER FM RECEIVER

1. ItoperateswithAM Signals 1. Itoperateswith FM Signals
2. It'sfrequency rangeisfrom 2. Itsfrequency rangeisform

500 KHzto 30 MHz

88 Mhzto 108 MHz
3. IFsignd frequency is455KHz 3.IFsgnal frequency is10.7 MHz
4. Bandwidthin10Khz 4. Bandwidthis200 Khz
5. Itempolysdetector 5. Itemploysdiscriminator
6. Itdoesnot employ limiter 6. Itemployslimiter
7. Interferenceand distortionaremore 7. Interferenceand distortion areless.

DE-EMPHASIS

At the FM receiver, an operation opposite to pre-emphasis used, is known as
De-emphasis. Theampliturdeof highfrequency signa isdecreased rdlively. R.Clow passfilter network
isused. Thisnetwork ishaving atime constant of 75 micro seconds.|t also helpsto reducethenoise
frequency of thesingd.

LIMITER

Theamplitude of FM signa should be constant. But whiletraveling form transmitter to receive,
fading, absorption and reflection of radio waves produce unwanted variationin theamplitudeof signas.
Hence the veriations should be removed for clear reception. So limiter isused for thispurpose. Itis
used prior to discriminator.

Isinalsoknownas‘clipper’ Itissimilar to |F amplifier which worksasasaturated amplifier.In
thisstage, theinput FM Signal isoperated between the cut off point and saturation point of amplifier.
Any amplitude beyond these points does not reach the outpui.

FM DETECTOR
INTRODUCTION

Itisknown asdiscriminator. It isabalanced doubl e diode demodul ator. It separatesaudio signa
from frequency modulated | F signal TheFM detector circuitsare classfied asfollows:

TYPESOFFM DETECTOR

1. Travisdiscriminator
2.  Foster-Sedey discriminator
3. Radio detector.
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TRAVISDISCRIMINATOR

AM
FO+ F2 Signal Form
Audio Stage
&!
1 5 A [ ’
”R1 c1
‘ 47 -
FM [~
Signal Form -h’-r ?‘ L -
Limiter Stage P ‘7"' _’Zl - ' i
[ R2 L2
> 3 . T
[ =
- .
Fo-F2 ! B
Fig.3.15

Itisathree stagestuned (or) stagger tuned discriminator. Inthistype, threetuned circuitsare
used which aretuned to three different frequencies. Thefirst tuned circuit inthefinal IFtransformer
whichistunedto theintermediatefrequency. It hastwo secondary coils.

Two Signal diodesare used. They are connected to the secondary coils. In the output section
two filter networksare connected. Thesefilter networksare R.Cfilters. Output audio signal istaken
acrossthefilter condensers.

Whentheinput sgnal increasesfrom the center frequency first diode conducts and second diode
doesnot conduct.Hencein output, half cycleof audio signa ischarged. haf cycleAt the output, thetwo
half cyclesare combined and taken asaudio signal. The R.F signalsare bypassed by the condensers.
Thisaudiosgnd isappliedto theaudio amplifier for amplification.

FOSTER SEELEY DISCRIMINATOR

AF Signal to
AF Amplifier

FM Signal from C3
Limitter Stage ~ 250pF

Ep

A

Fig.3.16

Itisalso known asphase shift discriminator or center tuned discriminator. Inthiscircuit, only two
tuned circuitsare used which aretuned to center frequency. Input sgnal isappliedtoit fromthefinal IF
amplifier (limiter). Thefina IFT hasgot primary and secondary coils.
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Two signal diodesare employed. A coupling capacitor isconnected between the primary and
center tap of thesecondary. Sotheinput signd isgpplied to the secondary through thiscoupling condenser
and mutua induction.

When equa signal voltageisapplied, thediodesare ba anced. Hencethe output isthe ssmeand
net audio signal output iszero. At other levels (except centre frequency) the output of onediodeis
greater than the other. If thetotal output isgreater than centre frequency, the output ispositive, while
output issmaller, theoutput isnagative. Carrier sgnasarefiltered and AF sgnal isseparated and given
tothe output stage.

RATIODETECTOR

Thiscircuit resemblesthediscriminator circuit. Themain differenceisthat thesignal diodesare
connected in oppositedirection. Itisnot necessary to usealimiter stage. Thefinal IF transformer is
having two tunrf circuits. Theinput Ssgnd isapplied through coupling capacitor and output section, two
filter condensersare connected and oneload resistor isused.

Above resonance
5.5 MHz "

Below resonance

R1 ]
== c3 V3
TCZ vR2 Y R2 r

C6

Sount IF
Signal Input

AF Signal
Below resonance _"‘3‘ :'_TC'!)_ Output
/I Volume
Eﬂ@ﬂ De emphasis Control
Above resonance—1"n circuit
Fig.3.17

When the unmodulated signal isapplied. the output signal voltageisthe same. When theinput
signal variestheoutput voltage also varies. When input signal frequency isincreased, more output
voltageisdeveloped. If input signal frequency isdecreased, less output voltageisdevel oped. If input
signd isincreased morethan centre frequency, the output of first tuned circuit ishigh, whilethe output
of second tuned circuit islow. Hencethe output ispositive. If input signal islow, the output becomes
negative.

Thusthetwo signal voltagesare combined and thusaudio signa isobtained
DOUBLE CONVERS ON

If two different IF sare used in areceiver, it is said to be Double conversion. It isused in
communicationreceivers.

COMMUNICATIONRECEIVERS
Itisaspecial type of superhet receiver which receives codewords. For that purpose, it contains
Beat Frequency Oscillator.
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Itisasobased onthe principle of superheterodyning. Two different IF stagesareusedinit. Itis
capableof recelving 2to 16 MHz range.

First Local oscillator and RF signals are mixed in the mixer and converted into
1.7MHzasfirst IF. ThisIF signal isamplified and fed to the second mixer stage.

The Second Oscillator isafixed frequency oscillator. Itsfrequency is1.5MHz.

1.7MHzand 1.5 Mhz are mixed in second mixer stageand asaresult, 200 KHz isobtaine as
constant second IF.

Beat Frequency Oscillator is placed next to the second | F stageto receive Morse Code. Itisa
L C Hartley type Oscillator.

AGC maintainstheincoming signal strenght as constant. For that, AGC amplifier and AGC
detector sragesareused.

Detector separatestheAF signal and feedsit to the Squelch circuit. Squelch circuit perventsthe
noisewhen noinput signal isreceived. Hence, it isalso said to be sound muting circuit.

AFsgnadsareamplified by theAF amplifier and fed to the speaker. Speaker convertsAF signas
into sound.

COMMUNICATION RECEIVER
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DIFFERENCESBETWEEN COMMUNICATION RECEIVERANDAFRECEIVER

COMMUNICATION RECEIVER AM RECEIVER
1. Usedfortedecommunicationonly. 1. Usedfor entertainment and News.

2. Can be operated only by technical | 2. A laymancanoperateit.

peopleonly.
3. Twodifferent IF‘sareused. 3. Only onelFisused.
4. Capableof receiving Morse code. 4. 1t cannot receive Morse code.
5. Mutingcircuitisused. 5. Mutingcircuitisnot used.

CONSTRUCTION

It consstsof astablefrequency AF oscillator and RF oscillator.1f containsmodul ator, driver and
output stages. It itsfront panel, various controls are arranged. In this panel, ascaleisfitted. This
instrument can be madeto operatewith a.c mainsor with abattery.

4.RADIOALIGNMENT AND SERVICING
Todignand servicearadioreceiver, equipmentslike

1. Signa generator
2. Multimeter areneeded.

SIGNAL GENERATOR

®

Band =
Selector Frequency Selector
" 1 "
@ © ON/OFF @ O©
—
) (G
Fig.4.1.
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Itisthetechniqueto maintain areceiver in proper condition.
INTRODUCTION

Itisaninstrument which generatesaudio frequency and radio frequency signals. Soitiscaled as
AF and RF signal generator. Itisusedto test audio stagesand align the RF stagein thereceiver.

CONSTRUCTION

It consstsof astablefrequency AF oscillator and RF oscillator. It contains modul ator, driver and
output stages. It itsfront panel, various controls are arranged. In thispanel, ascaleisfitted. This
instrument can be made to operate with a.c mainsor with abattery.

WORKING

Theradiofrequency sgnd isamplified by driver and output stagesAudio sgnasareamplified by
AF amplifiers. The modular modulatesthe RF and AF signal sto produce modul ated output signal .

PANEL CONTROLS
1.ON/OFF SWITCH

Itisused to operate the generator.
2.MODE SELECTOR

Itisthree positioned service control. It isoperated to sel ect therequired carrier, modul ated and
audiosgnas.

3.BAND SELECTOR
Itisalsocaled asrange selector. It isoperated to select the desired bandsinthedial.
4. FREQUENCY SELECTOR

Itismain control. It operatesto select desired signal frequenciesinthedid. Itisalsocaled as
tuning control.

5.OUTPUT GAIN CONTROLS

They aredivided into AF and RF controls. They are operated to control the gain of audio and
radiofrequency sgnals.

6.OUTPUT TERMINALS

Theseterminal s (Points) aredivided into RF and AF terminals. They are used to get the output
sgnds
4.1. RADIO RECEIVER-ALIGNMENT

Itisthetechniqueto maintain areceiver in proper condition.

ALIGNMENT
TheProcesspf adjusting tuned circuitsand settingsthe vari able capacitorstoimprovethe selectivity
and sengitivity of thereceiver iscalled alignment. Itisclassified asfollows:

1. IFdignment
2.  RFdignment
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In1Faignment intermediate frequency transformers (IFT) aretuned. In RF alignment, antenna
and oscillator tuned circuitsaretuned.

REQUIRMENT
1.  RFsigna generator
2. Output volmeter
3. Alignmentscrew drivers.
4.  Multimeter
5. Workingreceiver
IFALIGNMENT
455KHz
IF
A IF Detector &
Signal » amplifier — ) audio >
oscillator v amplifier
Output volt
meter

A

Frequency
Selector

Fig.4.2.

SETTING THERECEIVER

oOUAWN

7.

Disconnect thereceiver’saerial.

Connect the output meter in the place of speaker.

The Oscillator section of thereceiver should bedisabled.

Connect thesignal generator’sterminalsto theinput pointsof IFamplifier.
AV C should not befunctioned.

Volume control should beinitsmaximum position.

Tonecontrol should beinitsminimum position.

SETTINGTHE GENERATOR

1
2.
3.
4.
S.

Put thegenerator initsON position

Mode and band sel ector controlsshould bein desired positions.

Select therequired | F signal (455K HZz) by tuning thefrequency selector.
RF output control should beinitsmaximum position.

Output terminal (Cable) isto be connected at RF output point.

ADJUSTMENT PROCEDURE

The adjustments are to be made by alignment screw driver. First, the output | F transformer
(detectot) isto betuned, and then middle transformer and finally theinput IFT should tuned. The
adjustment should befinished, when maximum output isindicated in the output meter. After that, al the
coresshould befilled withwax.
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RFALIGNMENT

500KHz-30MHz
IF

A RF IF detector &

Signal I amplifier > audio — )
oscillator amplifier

[ —

RF Output volt
,\ meter
Frequency
Selector

Fig.4.3.

Itisclassfied asfollows:
1. Lowfrequency (IF) dignment
2. Highfrequency (HF) dignment.

SETTING THERECEIVER

1. Disconnectthereceiver'sagrid

2. Connect the output meter inthe place of speaker.
3. Theoscillator should bedisabled.

4. Connect thegenerator at theaeria points.

5. AV C should not befunctioned.

6. Volumecontrol should bemaximum.

SETTINGTHE GENERATOR

1. Putthegenerator inthisON Position.

2. Mode and band selector controlsareto bein desired positions.
3. Sdecttherequired RF signasby using frequency selector.

4. RF control should beinitsmaximum position.

PROCEDURE

Adjust thetuned circuitsfor maximum output. Antennatrimmer istuned for high frequency
alignment. For low frequency alignment, the coresof coilsareadjusted. Theadjustmentisfinishedwhe
maximum output isindicated in the output meter. After finishing the adjustments, the coresand trimmers
arefilledwithmax.

TRACKING

After digning therecever, it should performequally well onthewholedid scae. Tomaintainthis
quality theintermediatefrequency signal (455KHz) Should bethe same. The processto obtain such
ability of thereceiver by maintaining the constant IF signal issaid to betracking.

Thetracking adjustments are done with the help of adjusting thetrimmersand padders. The
trimmersareadjusted for high frequency range. The paddersare adjusted for low frequency range. In
themiddlerange, adjustment isnot necessary. It the two ranges of the Gang isproperly tuned at any
oneof theband, thereceiver will function satisfactorily on al thebands.
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FAULT FINDING TECHNIQUES

Itincludesboththefault finding and itsrectification. Itisasengtivejob. It requirescircuit diagram,
proper tools, test equipment and identical components.

PRECAUTIONS

) First of al, writedown the name, mode! of the receiver and number of bands and stagesinthe
receiver and number of transistorsand integrated circuitsare used.

i)  Therecever should not be opened unlessmain cords are checked.

i) After opening thereceiver the missed and burnt components (parts) should be observed.

iv)  Before connecting the receiver to the supply, high voltage short test should be
carried out.

v)  After givingthesupply tothereceiver, observefor any spark, smokeor burning smell.

vi)  Whilechecking or finding afault, thetuned circuits of thereceiver should not betuned.

PROCEDURE

For prefect and quick servicing, astep by step procedure should befollowed. Thefollowing
testsareto befollowed.

) StaticTest
i) DynamicTest

STATICTEST

Itisalso known asprimary test. Itisthetest whichischecked before giving the supply tothe
receiver. Itisclassfied asfollows.

) Maincord Test

i) HT short Test

iif) Speaker click Test

iv) Visud Test
MAINSCORD TEST

Every equipment hasmaninscord. Checkingthiscordiscalled asmainscord test.
HT SHORT TEST

Itisthetest to check the short circuit between the high voltage supply lines.
SPEAKERCLICK TEST

Inthereceiver, thetest whichisused to check the speaker isknown as speaker click test.
VISUAL TEST

Observation of missing partsand burnt componentsin thereceiver iscalled asvisud test.
DYNAMICTEST

Itisalso known as secondary test. Itisthetest, which is checked after giving supply to the
receiver. Itisclassfied asfollows:

) Signd Test
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i) VoltageTest
iif) Current Test
Iv) ResistanceTest
v) ProgrammeTest

SINGEL TEST

Itisalsocaled assignd injection. Itisthetest whichisused to check thestagesby giving external
signals.Signal injectorsare used for this purpose. Fault stages can beidntified by thistest.

VOLTAGETEST

After identifying the defective stages, thisvoltagetest isused. So, thistest isused toidentify
the components. To achievethistest, voltages areto be measured. Voltmeter isused for thistest.

CURRENT TEST

Itisthetest whichisused tofind out the components by measuring current through them, Itis
theone of themost important tests. Ammeter isused for this.

RESISTANCETEST

Itisthetest whichisused to confirm thefault components by measuringitsres stance. Ohmmeter
isusedforit.

PROGRAMMETEST
Itisthefina test. It isthetest to check the programmesin different station.
SOAK TEST

After servicing areceiver weshouldtest it by puttingin‘on’ condition for long hoursto confirm
whether it asok or not. Thistypeof testing iscalled as Soak test.

VIBRATIONTEST

After servicing aintermittently working receiver, we should vibrateit dightly to confirmwhether
itisok or not. Thismethod of testing iscalled asVibration test.

4.2 RADIO RECEIVER-SERVICING

The probable causesfor the defactsin radio receivers and trouble shooting procedure.
Thedefectscan commonly beclassififed into two types

1) Livefault

2) Deadfault

LIVEFAULT

If aradioreceivingradio stationsin‘on’ condition, itistermed as’ Livefault'.
DEAD FAULT

No sound isheard even after aradio receiverisin‘on’ condition, itissaid to be‘ Dead Fault’.
1) DEAD FAULT

i) Cleanthebattery contactsand check the battery.

ii) If battery eliminator isused, check itsoutput dc voltage. If output voltageis obtained
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iif) Check power cord, on-off switch, power transformer diodes, and capacitor. Also solder
theoutput leadsproperly. If thereceiver isstill dead even after theoutput of battery eliminator
isobtained.

Iv) Check the speaker and speaker coupling capacitor.

v) Check theoutput transistorsand their biasing resistors.

vi) Check thedriver transformer, voltageamplifier transstor and their biasingresistors.

vii) |.Ftransstors, decoupling capacitorsand mixer transistor may get short circuited.

viii) Dry soldering may be occurred.

iX) Copper print may be opened.

2)‘HUM’ INRECEIVER

) If pulsating dcissupplied (instead of puredc) to areceiver, a‘ hum’ sound isheard.
i) Defectivefilter capacitors
iif)  Also check power transformer and diodes
3) B'SHORT
) Shorted output Transistors
ii) Shorteddriver transformersand voltageamplifier transstors.

i) Shorted filter Capacitors, IF Transistors, Mixer Transistor and decoupling
Capacitors.

4) LOWVOLUME

) Low output voltagefrom eiminator

ii) Leaky output Transistors(AC128x 2)

iif) Defective speaker and speaker coupling capacitor
Iv) IFTsmay bemisaligned; broken cores

v) Defectivevolumecontrol

vi) Defective OA 79 detector diode

5) ONLY HISSSOUND ISHEARD IN THE RECEIVER; NO RECEPTION OFRADIO
STATIONS (NO SIGNAL)

) Defectiveoscillator cail

ii) Check mixer transstor BF 194B and itshiasing voltage
iif) Defective Ganged capacitor

Iv) Shorted trimmer

v) Bandswitchopen

vi) Dry soldering; copper print open

6) ONLY FEW RADIO STATIONSISRECEIVED

) Misaigned antennacoil

if) Check mixer transistor

iif) DefectiveGang

Iv) 1FTsshould not bealigned properly
v) Dry soldering; Copper print cut
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7)NOISY RECEPTION
) Misdigned antennacaoil
i) IFTsmisdigned
iif) Chassisearthisimproper
iv) Trimmer should bedigned correctly
v) LooseconnectioninAC power card.

8) RECEPTIONWITHWHISTLING SOUND

) Defectiveoscillator cail
ii) DefectiveGang, Trimmer
iif) FirstIFT and Oscillator coil should bealigned properly

9)DISTORTEDAUDIO

) Check theoutput Transistors, Speaker and its coupling capacitor.
i) MisdignedIFTs
iif) Mistmatching of audio o/ptransistors

10) INTERMITTENT RECEPTION

Dry soldering (or) copper print cut. First rectify it and then the PCB should beundergonevibration
test. If the defect still persists

) Defectivespeaker

if) Defectivevolume control, on-off switch

iif) Improper position of batteries

IV) Improper connectionsof &iminator

After recifying thisfault, thereceiver should be Soak tested.

11) MOTOR BOATING SOUND FROM RECEIVER

Ifa‘dub’, ‘dub’ soundisheard from radio receiver, thi type of defect iscalled asmotor boating.
i) Check theB* capacitor and decoupling capacitors

12) ARECEIVER ISWORKINGIN LOW FREQUENCY AND BUT NOT INHIGH
FREQUENCY END

DefectiveGang.
13) NOISE PRODUCED WHILE TUNNING
DefectiveGang.
14) NOISEHEARDWHILEVOLUME CONTROL ISVARIED
Defective volumecontrol. It should be cleaned with kerosene.
15) RADIO STATIONSRECEIVED INWRONGLOCATIONSISTHEDIAL
Improper dignment of oscillator coil anditstrimmer.
16) FULL VOLUME; VOLUME CANNOT BE REDUCED
I) Defectivevolume control or itsearth may be disconnected.
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QUESTIONS

|.CHOOSE THE BEST ANSWERS
1. Thefirst transmitter was made by intheyear 1887
A) Marconi B) MaorArmstrong B)JL Baird D) EnrichHertz
2. Microphoneisatransducer It Converts intoaudiosignals.
A) Light B) Sound C)Air D) Walter
3. Thesmplestradioreceiveristhe
A)Crysta B)Am C) FM D) Communication
4. Thefirst Radio station wasestablishedin July 1927 at
A) Chennai B) Ddhi C) Bombay D)Bangdore
5. Thespeaker audiosignal into Converts
A) Sound B)Light C) RFwaves D) Oscillator Waves
6. TheBandwidthof AM RadioRecelveris
A) 5KH2 B) 20KH2 C) 10KH2 D) 100KH2
7. TheAmplifier whichAmplifiesthefrequency range of 20HH2to 20KH2 iscalled
A) RFAmplifier B) Oscillator C)AFAmplifier D) Convertor
8. InFmRecever thefrequency rangeisfrom
A) 88MH2 B) 100MH2 - 150MH2
C) 500KCSto 30MH2 D) 1.5MH2—-30MH2
9.InFm Recelver IF signal output is
A) 10MH2 B) 30OMH2 C) 107TMH2 D) 5SMH2
10. Nosoundisheard ever after aradio Receiver | sinonconditionItissaidto be
A) LiveFault B) intermittat Fault C) Dead Fault D) Low sound Fault

. ANSWERIN ONE ORTWOWORDS

1. DefineBuffer Amplifier.

2. Whatisimagefrequency?
WhatisAFAmplifier?
WhatisPreAmplifier?

Statetwo reasonsfor humin Receiver.

. ANSWERINFEWLINES

Wheat arethe principlesfollowed inradio Receiversgeneraly?
DefineAmplitudemodulation Radio receiver.

Wheat arethefunctionsof RFAmplifier?

Wheat are thefunctions of Fm detectors?

. Definethefunction of Limiter in Fm Receiver.

IV.EXPLAINABOUT ONE PAGE

1. DescribetheVariousabilitiesof aradio receiver.
2. Draw and Explaintheblock diagram of TRF receiver.
3. Draw and Explainthe RF amplifier circuit.

a bk ow

abkhowbdeE
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4. Draw and Explainthe Detector circuit usedin Am Receivers.
5. What arethereasonsfor dead Faultin aradio Recelver.

V.ANSWER BRIEFLY
1

oOUAWN

Draw and ExplaintheBlock diagram of Am Radio Transmitter.
Draw and ExplaintheBlock diagram of Fm Radio Transmitter.
Draw and ExplaintheBlock diagram of Am Radio Receiver.
Draw and Explainthetwo If amplifier circuit.

Draw and Explain the push-pull amplifier.

Draw the block diagram of communication receiver and Explain.

ANSWERS

1b 2B 3A 4C 5A 6C 7C B8A 09C
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4. TV TRANSMISSIONAND RECEPTION
4.1INTRODUCTION-TV TRANSMISS ON PRINCIPLE

Televison means* To seefrom aDistance”. .Thefirst demonstration of actual televisionwas
givenby JL.Bardin UK and C.F.Jenkinsin USA around 1927. However acompleteshapeof television
wasdevel oped by V.K.Zworykin.and.Bansworth. We coul d understand that prior to the devel opment
of Televisionthe cameratubewould have been devel oped, snceany imageshowninthe TV should be
captured through thecamerafirst. Of coursethe cameratube wasa so devel oped by Zworykin. Initialy
TV wasdevel oped through vacuum tubes then by semiconductor devicesliketransistorsand ICs. In
thisfast developing worldthe Televisionisplayingimportant rolein Communication.

TELEVISONCOMPRISESTHE FOLLOWINGTHREEACTIVITIES:

)] Capturing Pictures—Camera

i)  Recordingand Transmission

i)  Reception or Reproduction

You are going to study about the above aspects stage wisein thefollowing chapters.

5.1SCANNING

Scanning can be compared to our eyes. Whilereading abook, the eye startsto read from left
end and movetowardsright end. Onfinishing theright end automeatically the eyewill cometo the next
linei.eleft end of the next lineand startsto read towardsright end and thiswill continue. Aslikethis, the
sameactivity should be happened in cameratubeand television picturetube.

Whenthisishappenedinthe cameratubetheimagefalsonthe cameratubeisdividedinto many
partsand these separated partsare once again framed asapictureinthetelevison picturetube. Thisis
achieved through the process called scanning.

Theée ectronray from thee ectron gun moved from | eft to right and right to left and top to bottom
and bottom to top of thetel evision screen and cameratubeisknown as Scanning.

Toform apictureon thetelevision screen weneed 15625 scanning lines per second. Sincethe
scanning speedisvery highit can not be-visibleto our eyes. Becausethe eyespersistent timeis /16"
of asecond.

Thusif the scanning rate per second ismade greater than sixteen, theeyeisabletointegratethe
changinglevelsof brightnessinthe scene. Themotion pictureontheteevisioniseasly compared with
the screening of cinema.. In cinema projection 24 picture frames should be crossed in front of the
camerain onesecond. If thereisany changein thisthe action may not bereal.

. w '-
S f 1
tall_rt ofa I il «—— Endofa
Ine [ —— line
- e
Trace Retrace H
Raster

Fig. 4.1.
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Just likethesameintelevision 15625 scanning lines” divided into 25 pictureframes. Asper that
oneframe consists (15625/25) = 625 scanning lines. Hence aswe seen earlier for acomplete action
picturewe need (25x625) = 1 5625 scanning are needed. The electron ray moving from left to right
andright toleft iscalled asHorizontal scanning and the ray moving fromtop to bottom and bottom to
topiscalled Vertical scanning.

During scanning therearetwo important pointsworth noting.

) Theédlectron ray which movesfrom left to right alonevisibleto our eyes, sinceit alonecarries
sgnd. Thislineistermed asTraceline.

i)  Whentheray ismovedfromrighttoleftitdon’t haveany signal initanditisblanked by applying
blanking pulses. Thislinetermed asRetraceline.

SEQUENTIAL SCANNING OR PROGRESS VE SCANNING

f w !
Sta_rt ofa— === End of a
line o — — l
— — —————— ine
————h—

Trace Retrace

Raster

Fig.4.2.

Theédectron ray startsto scan from lineoneand follow continuoudly (tracelineand retraceline)
making full scanning of 15625 in onesecond iscalled as progressive scanning. Inthismethod therewas
an unavoidable problem occurred.

FLICKER EFFECT

Although therate of 24 picturesper second in motion picturesand that of scanning 25 framesper
second intelevision picturesisenough to causeanillusion of continuity, they are not rapid enough to
alow the brightness of one pictureor frameto blend smoothly into the next through thetimewhen the
screenisblanked between successveframes. Thisresultsinadefiniteflicker of light that isvery annoying
to the observer when the screen ismade aternately bright and dark.

Thisproblemissolved in motion picturesby showing each picturetwice, sothat 48 viewsof the
scene are shown per second athough there are still the same 24 frames per second. Asaresult of the
increased blanking rate, flicker iseliminated.

INTERLACED SCANNING

Intelevision picturesare effectiverate of 50 vertical scenesper second is utilized to reduce
flicker. Thisisaccomplished by increasing the downward rate of travel of the scanning € ectron beam,
sothat every alternateline gets scanned instead of every successiveline. Then, when the beam reaches
the bottom of the pictureframe, it quickly returnsto thetop to scan thoselinethat were missedinthe
previousscanning. Thusthetotal number of linesaredivided into two groupscalled’ ‘Fields V Each
fiddisscanned dternatively. Thismethod of scanningisknown asinterlace scanning andisillustratedin
thefigs.- It reducesflicker to an acceptablelevel sincethe areaof the screeniscovered at twicethe
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rate. Thisislikereading alternatelines of apagefrom top to bottom once and then going back to read

theremaining linesdown to the bottom.
Y Beginning of 2nd field

Beginning of 2nd field

;
I
|
|

End of 1st field” I I —
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- a1d”
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Beginning of 1st field \ZBeginning of 2nd field

1 e ——— I

2 % 314
% 315

4 % 316

5 (c) Full Frame

2

End of 1st field End of 2nd field

Fig.4.3.

Inthe 625 line monochrome system, for successful interlaced scanning, the 625 lines of each
frameor picturearedivided into setsof 312.5 linesand each set is scanned alternately to cover the
entire picture area. To achievethisthe horizontal sweep oscillator ismadeto work at afrequency of
15625 Hz(312.5/25 =625 lines), but the vertical sweep circuitisrun at afrequency of 50instead of 25
Hz. Notethat sincethe beamisnow deflected from to top bottom in half the time and the horizontal
oscillator isstill operating at 15625Hz, only half thetotal lines, i.e. 312.5(625/2=312.5) get scanned
during each vertical sweep. Sincethefirst field endsin ahalf lineand the second field commences at
middleof thelineonthetop of thetarget plate or screen(seefig), thebeamisableto scantheremaining
312.5 dternatelinesduringitsdownward journey. In al then, the bean scans 625 lines(312.5X 2=625)
per frameat the samerate of 15625 lines (312.4X50=15625) per second. Therefore, withinterlaced
scanning theflicker effect iseliminated without increas ng the speed of scanning, whichin rum doesnot
need any increasein the channel bandwidth.

THEPICUTRE TUBE
MONOCHROME PICTURE TUBE

IModem monochrome picture rubesempl oy dectrogtatic focusing and € ectromagnetic deflection.
A typica black and white picturetubeis showsinfig. Thedeflection coilsare mounted externaly ina
specially designed yokethat isfixed closeto the neck of thetube. The coilswhen fed simultaneoudy
with vertical and horizontal scanning currentsdeflect the beam at afast rateto producetheraster. The
compositevideo signal that isinjected either at thegrid or cathode of thetube, modul atesthe electron
beam to produce brightnessvariationson the screen. Thisresultsin re-construction of the pictureonthe
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raster, bit by bit, asafunction of time. However, theinformation thus obtained on the screenisperceived
by the eye asacomplete and continuous scene because of therapid rate of scanning.
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Thevarious el ectrodesthat constitute the e ectron gun areshowninfig. Thecathodeis
indirectly heated and consistsof acylinder of nickel that iscoated at itsend with throated tungsten or
barium and strontium oxides. Theseemitting materia shavelow work-function and when heated permit
release of sufficient eectronsto form the necessary stream of eectronswithinthetube. Thecontrol grid
(Grid no. 1) ismaintained at anegative potential with respect to cathode and con oilsthe flow of
electronsfrom the cathode. However, instead of wire mesh structure, asin aconventional amplifier
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tube, itisacylinder withasmall circular openingto confinetheeectron streeamtoasmal are. Thegrids
that follow the control grid arethe accelerating or screen grid (Grid No,2).and thefocusing grid (Grid
No0.3). Thesearemaintained at different positive potential swith respect to the cathode that vary between
+200V to +600V. All theelementsof the electron gun are connected to the base pinsand receive their
rated voltages-and from the tube socket that iswired to the various sections of thereceiver.

Thefocusanodeislarger in diameter and isoperated at ahigher potential thanthefirst anode.
Theresulting field configuration between thetwo anodesis such that the el ectrons|eaving the crossover
point at variousanglesare subjected to both convergent and divergent forces asthey move aong the
axisof thetube. Thisinrum dtersthe path of theeectronsin such away that they meet at another point
ontheaxis. Theeectrode voltagesare so chosen or theelectric field isso varied that the second point
whereall theelectrons get focused isthe screen of the picturetube. Electrostatic focusingispreferred
over magnetic focusing becauseit isnot affected very much by changesin thelinevoltage and needsno
ion-spot correction.

In order to givethe electron stream sufficient vel ocity to reach the screen materia with proper
energy to causeit to fluoresce, asecond anodeisincluded within thetube. Thisisaconductive coating
with colloidal graphite ontheinside of thewidebdll of thetube. Thiscoating, called aquadag, usualy
extendsfrom amost half-way into the narrow neck to within 3 cm of thefluorescent screen asshownin
fig. Itisconnected through aspecially provided pin at thetop or side of theglassbell toavery high
potential of over 15 KV. The exact voltage depends on thetube sizeand isabout 18 KV for a48an
monochrometube. The electronsthat get accel erated under theinfluence of the high voltage anode
areq, attain very high velocitiesbeforethey hit the screen. Most of these electronsgo straight and are
not collected by the positive coating becauseitscircular structure providesasymmetrical accelerating
fieldaround all sdesof thebeam.

Because of very high velocities of the electronswhich hit the screen, secondary emissiontakes
place. If these secondary emitted el ectrons are not collected, anegative space charge getsformed near
the screen which preventsthe primary beam from arriving at the screen. The conductive coating being
at avery high positive potentia collectsthe secondary emitted el ectronsand thusservesthedia purpose
of increasing the beam vel ocity and-removing unwanted secondary el ectrons. The path of theelectron
current flow isthusfrom cathodeto screen, to the conductive coating through the Secondary emitted
electronsand back to the cathode through the high voltage supply.

DEFLECTIONYOKE

Thephysica placement of thetwo pairsof coilsaround the neck of the picturetubeisillustrated
infigand the orientation of the magnetic fields produced by themisshowninfig. In combination, the
vertical and horizontal deflection coilsarecaledthe‘ Yoke . Thisyokeisfixed outsideand closetothe
neck of thetubejust beforeit beginstoflare out (seefig.).

Themagneticfield of the coilsreactswith the e ectron beamto causeitsdeflection. Thehorizontal
deflection coil which sweepsthe beam acrosstheface of thetubefromleft to right issplitinto two
sectionsand mounted above and below thebeam axis. Thevertical deflection coil isalso splitinto and
placed | eft and right on the neck in order to pull the beam gradually downward asthe horizonta coils
sweep the beam acrossthe tube face. Each coil getsitsrespective sweep, input . from the associated
sweep circuits, and together they from theraster’ upon which the pictureinformationistraced. It may
be noted that aperpendicular displacement results .because the magnetic field dueto each coil reacts
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withthemagneticfield of the el ectron beam to produce aforcethat deflectsthe e ectronsat right angles
to both the beam axisand the deflection field.

W

Horizontal

deflection coil Neck of the picture
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Fig.4.5.
ASPECT RATIO

Normally the picture tubes are manufactured as per thefollowing ratio. It istheratio between
length and height of thepicturetube. Theratiois4:3.

KELL FACTOR

During scanninginaraster all 625 horizonta linesare not completely used. Amongthose40lines
per frame (20 lines per field) are utilized for vertical blanking. Hence
625-40 =585 linesaretermed asActivelines. Among these 70% lines are alone called as Effective
linesandthisistermed asKdl| factor.

42CAMERA TUBE

A Television cameratube may be called theeye of aTelevision system. Therearefour typesof
cameratubes.

1. lconoscope

2. ImageOrthicon

3. Vidicon

4. Plumbicon

Thefirst developed storagetype of cameratubewas' |conoscope’ which hasnow been replaced
by image-orthicon of itshigh light sengitivity, stability and high quality picture capabilities. Thelight
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sensitivity istheratio of thesignal output to theincident illumination. Next to be devel oped wasthe
vidicon andismuch smpler in operation. Smilar to thevidicon isanother tube known as plumbicon.

CHARACTERISTICSOF CAMERA TUBES
LIGHT TRANSFER CHARACTERISTICS

Itisnothing but, the output current of the cameratubeisdepends uponthelight fallsontheglass
faceplate.

SPECTRAL RESPONSE
The cameratube could ableto sensethelight variation that our eyescould able sense.
SENITIVITY

Itisthecapacity of converting video signd of very smdl image. The cameratubeshould havethis
toarequiredleve.

DARK CURRENT
Theoutput signal received whenno light fallsonthe glassface plateiscalled Dark current.
LAGCHARACTERISTICS

When the cameratube could not ableto sensethe high speed light variation, itisknown asLag
characteristics.

RESOLVING POWER

Sensing the White and Black portionsof the pictureand giving the output accordingly isknown
asResolving power.

IMAGE ORTHICON CAMERATUBE

Thistube makes use or the high photo emissive sensitivity obtainable from photo cathodes,
images multiplication at thetarget cauised by secondary emission and an € ectron multiplier. A sectional
view of animageorthiconisshowninthefig. It hasthreemain sections: They are

) Image Section

i) Scanning Section

i) Multiplier Section
) IMAGE SECTION

Theinsdeof theglassface plateat thefront iscoated with asilver-antimony coating sensitized
with cesum, to serveas photocathode. Light from the sceneto betd evised isfocused on the photocathode
surface by alenssystem and the optical imagethusformed resultsin therel ease of eectronsfrom each
point on the photocathode in proportion to the incident light intensity. Photo cathode surfaceis
semitransparent and thelight rays penetrate it to reach itsinner surfacefrom where electron emission
takesplace. Sincethe number of electronsemitted at any point in the photocathode hasadistribution
corresponding to the brightness of the optical image, an electronimage of the scene of picture gets
formed on thetarget side of the photo coating and extendstowardsit. Though the conversion efficiency
of the photocathodeisquite high, it cannot store charge being aconductor.

For thisreason the electron image produced at the photocathode is made to move towardsthe
target platelocated at ashort distancefromit. Thetarget plateismade of avery thin sheet of glassand
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can storethecharger received by it. Thisismaintained at about 400 voltsmore positivewill respect to
the photocathode, and theresultant el ectric field givesthe desired acce eration and motion to theemitted
electronstowardsit.
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For storage action thischarge on thetarget plate should not spread |aterally over itssurface,
during the storagetime, sincethiswould destroy theresol ution of the device. To achievethisthetarget
ismade out extremely thin sheet of glass. The positive charge distribution buildsup during theframe
storagetime (40 ms) and thusenhancesthe sensitivity of thetube. It should beclearly understood, that
the’ light from the scenebeing tel evised continuoudy fallson the photocathode, and the resultant emitted
electronsonreaching thetarget plate cause continuo secondary emission. Thiscontinuousrel ease of
electronsresultsinthe building up of positive chargeon thetarget plate.

Because of the high secondary emissionratio, theintensity of the positivechargedistributionis
four to fivetimes more as compared to the charge liberated by the photocathode. Thisincreasein
chargedengty relativeto thechargeliberated at the photocathodeisknown as‘image’ application’ and
contributesto theincreased sensitivity of imageorthicon. Asshowninfigthetwo sided target hasthe
chargeimageon oneside whilean electron beam scansthe oppositeside. Thus, whilethetarget plate
must have highresistivity laterally for storageaction, it must havelow resistivity longitsthickness, to
enablethe positive chargeto charge to conduceto theother widewhichisscanned. Itisfor thisreason
that thetarget paateisvery thin, withthickness closeto 0.004 mm. Thus, whatever chargedistribution
builds up on the one side of thetarget plate dueto thefocused image appearson the other side, which
isscanned and itisfrom herethat tirevideo signal isobtained.

1) SCANNING SECTION
Theeectron gun structure produces abeam of e ectronsthat isaccel erated towardsthetarget.
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Asindicated inthefigure, Positive accelerating potentialsof 80to 330 voltsareappliedtogrid 2, grid
3, and grid 4, whichisconnected internally to the metalized conductive coating ontheinsdewall of the
tube. The electron beam isfocused at the target by magnetic field of the external focuscoil and by
voltage suppliedto grid 4. The alignment coil provides magnetic field that can bevaried to adjust the
scanning beamsposition if necessary, for correct location. Deflection of el ectron beam’sto scan the
entiretarget plateisaccomplished by magneticfieldsof vertical and horizontal deflecting coilsmounted
onyokeexternal to thetube. These coilsarefed from two oscillators, oneworking at 15625Hz, for
horizontd deflection and the other operating at 50 Hz for vertica deflection.

Thetarget plateis closeto zero potential and therefore el ectronsin the scanning beam can be
madeto stop their forward motion at its surface and then return towardsthe gun structure. Thegrid 4
voltageisadjusted to produce uniform decel eration of electronsfor theentiretarget area. Asaresult,
electronsin the scanning beam are dowed down near the target. Thiseliminatesany possibility of
secondary emission from thisside of thetarget plate. If a certain element areaon the target plate
reachesapotentiad of, say 2 voltsduring the storagetime, then asaresult of itsthinnessthe scanning
beam seesthe charge deposited onit, part of which getsdiffused to the scanned side and depositsan
equal number of negative chargeson the oppositeside. Thusout of thetotal el ectronsin the beam,
some get deposited on the target plate, while the remaining stop at its surface and turn back to go
towardsthefirst electrode of the electron multiplier. Because of low resistivity acrossthetwo sidesof
thetarget, the deposited negative charge neutralizesthe existing positive chargein lessthan aframe
time. Thetarget can again become charged asresult of theincident pictureinformation to be scanned
during the successiveframes. Asthetarget is scanned element by element, if thereareno positive
chargesat certain points, al the electronsin the beam return towards the el ectron gun and none gets
deposited onthetarget plate. Thenumber of e ectrons, leaving cathode of thegun, ispractically constant,
which travel backward providesignal current that variesin amplitudein accordance with the picture
information. Obvioudly then, thesignal current ismaximumfo " black areason the picture, because
absence of light from black areas on the picture does not result in any emission on the photocathode,
and thereisno. secondary emission at the corresponding pointson thetarget and no electronsare
needed from the beam to neutraize them. On the contrary for highlight areas, onthe picture, thereis
maximum loss of el ectronsfrom thetarget plate, dueto secondary emission, and theseresultsinlarge
depositsof dectronsfrom the beam and thisreducesthe amplitude of thereturning beam current. The
resultant beam current that turnsaway from thetarget, isthusmaximumfor black areasand | minimum
for bright areas on the picture. Highintensity light causeslarge chargeimbalance on the glasstarget
plate. The scanning beamisnot ableto completely neutraizeitin onescan. Thereforeearlierimpresson
persistsfor severa scans.

ELECTRONMULTIPLIERSECTION

Thereturning stream of electronsarrive at the gun closeto the aperture from which electron
beam emerged. The apertureisapart of ametal disc covering thegun electrode. When thereturning
electronsstrikethedisc whichisat apositive potential of about 300 volts, with respect to the target,
they produce secondary emission. Thedisc servesasfirst stage of the el ectron multiplier. Successive
stagesof theeectron multiplier arearranged symmetrically around and back of thefirst stage. Therefore
secondary dectronsareattracted tothedynodes' at progressively higher positive potentias. Five stages
of multiplication are used, detail s of which areshown infig. Each multiplier stage providesagain of
approximately.4 and thusatotal gain 4° 1000 is obtained at the € ectron multiplier. Thisisknown as
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sgna multiplication. Themultiplication o obtained maintainsahigh sgna to noiseratio. Thesecondary
electronsarefinaly collected by the anode, which isconnected to the highest supply voltage of +1500
voltsinserieswithaloadresstanceR . Theanodecurrent through R, hasthesamevariationsthat are
present inthereturn beam from the target and amplified by the electron multiplier. Thereforevoltage
acrossR isthedesired video signal; theamplitude of which variesin accordancewith light intensity
variationsof thescenebeing televised. Theoutput acrossR, iscapacitivecoupled tothecamerasigna
amplifier. WithR =20 KOhmsandtypical dark and high light currents of magnitudes30A and SA
respectively, the cameraoutput signa will havean amplitude of 500 mV peak-to-pesk.
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VIDICON

TheVidicon cameinto general useintheearly 50'sand gained immediate popul arity because of
itssmal Szeand easeof operation. It functionson the principleof photoconductivity, wheretheresistance

Target conncction -"'thl_::nmuln ool Gnd Mo, 2 {accelerator) 300V
\
| eI, e
0 - 100 v
Turge ESSSTINUSRRSY
r 5 -
Light Image I —_—
- —

/:’Z

Glass lace plate cndety
7] _ Grid No.3 Beam focus-
Cirid Mo 4 e
5y Focuusing coil
Hortzonial &
Vertical deflection
coils

Fig. 4.8.
70



of thetarget material showsamarked decrease when exposed to light. Figillustratesthe structural
configuration of atypical vidicon, and the second fig showsthe circuit arrangement for developing
camerasignal output. Asshown there, thetarget consists of athin photo conductivelayer of either
selenium or antimony compounds. Thisisdeposited on atransparent conducting film, coated onthe
inner surface of theface plate. Thisconductive coating isknown assignal electrodeor plate. This
conductive coating isknown assignal electrodeor plate. Image side of the photo layer, whichisin
contact withthesignal electrode, connected to DC supply through theload resistance RL. Thebeam
that emergesfrom the electron gun isfocused on surface of the photoconductivelayer by combined
action of uniformmagneticfield of anexterna coil and electrostatic field of grid No3. Grid No4 provides
auniform decelerating field betweenitself, and the photo. conductive layer ,so that the el ectron beam
approachesthelayer with alow vel ocity to. prevent any secondary emission. Deflection of the beam,
for scanning thetarget, isobtained by vertical and horizontal deflecting coils- placed around thetube.

S GNAL CURRENT
Asthebeam scansthetarget plate, it encountersdifferent positive potentialson the side of the

photo layer that facesthe gun. Sufficient number of éectronsfrom the beam arethen deposited onthe
photo layer surfaceto reducethe potentia of each element towards
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’f:'{ [ Camera Signal
White Black Photo Output
Layer
Scanning beam %
t
Electron gun
Fig.4.9

the Zero cathode potential. Theremaining el ectrons, not deposited on thetarget, return back and are
not utilized in the vidicon. However, the sudden changein potential on each element, whilethebeam
scans, causesacurrent flow inthesignal electrode circuit producing avarying voltage acrosstheload
resistance RL. Obviously, theamplitude of current and % consequent output voltage acrossRL are
directly proportiond tothelight intensity variationson thescene. Notethat, since, alarge current would
cause ahigher voltage drop acrossRL, the output voltage most negative for white areas. Thevideo
output voltage, that thus devel ops acrosstheload resistance (50 K-ohms) is adequate and does not
need any imageor signa multiplication asinanimageorthicon. Theoutput signal isfurther amplified by
conventiona amplifiers, beforeit leavesthe cameraunit. Thismakesthevidiconamuch smpler’ picture
tube.
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PLUMBICON
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Thispicturetube hasovercome many of thelessfavorablefestures standard vidion. It hasfast
response and produces high quality pictureslow light levels. Itssmaller sizeand light weight, together
with low-power operating characteristics, makesit anideal tubefor trans storized television cameras.

Except for thetarget, plumbiconisvery smilar to the standard vidicon. Focusand deflection are
both obtained magnetically. Itstarget operateseffectively asaP-1-N semiconductor diode. Theinner
surface of thefaceplateis coated athin transparent conductivelayer intin oxide (Sn02). Thisfonnsa
strong N type(N +) layer and servesasthesignal plate of thetarget: Onthe scanning side of thislayer
isdeposited aphotoconductivelayer of purelead monoxide (PbO) whichisintrinscor T type. Findly
the pure PbO isdoped to form aPtype semiconductor onwhich the scanning beam lands. The details
of the target are shown in the fig. The overall-thickness of the target is
15x 10" ® m. Thefig(b) showsnecessary circuit detailsfor devel oping thevideo signal. The photo
conductivetarget of the plumbicon similar to the photo conductivetarget in thevidicon, except for the
method of discharging each storage element. In the standard vidicon, each el ement actsastheleaky
cgpacitor, withtheleskageres sance decreas ng withincreasing light intensity. Intheplumbicon, however,
each element servesasacapacitor in serieswith areverse biased light controlled diode. Inthesignal
circuit, theconductivefilm of tin oxide (Sn02), isconnected to thetarget supply of 40 voltsthrough an
external load resistance RL to devel op the cameraoutput signal voltage. Light from the scenebeing
televisedisfocused through thetransparent layer of tin-oxideon to the photoconductivelead monoxide.
Without light thetarget preventsany conduction because of absence of any chargecarri erg and sothere
islittle or no output current. A typical value of dark current isaround 4 nA (4 x 10-~ Amp). The
incidenceof light on thetarget resultsin photo excitation of semiconductor junction betweenthe pre
PbO and doped layer. Theresultant decreasein res stance causessigna current flow whichisproportiona
to theincident light on each photo e ement. The overall thicknessof thetargetis10to .20 pm.
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CAMERATUBESCOMPARISON

SNo| Characteristics ImageOrthicon Vidicon Plumbicon

1. |LightTranster Emisson Photo Photo
Based Conductive Conductive
2. | Sengtivity Very High High High
3. | SNratio 80 db 50 db 50 db
4. | Speed NoHalolag Highhdolag LowHdolag
5. | Spectral response Equivaenttoeye Good LessinRed
6. | Operation Bittough Easy Easy
7. | Cost High Low BitHigh
8. | Sze Big Smdl Medium
TV CAMERA & COMPOSTEVIDEO SIGNAL

Any program that isproduced in the studio must be captured ‘ by the cameraand converted as
signal. Inthisstage deflection and synchronizing pul sesare a so produced. The deflection pulsesare
sent to the cameraand the synchronizing, pulsesare sent to the cameraamplifier.

Incameraamplifier, thesigna sfrom cameratube and sync pulsesare attached. It isamplified and
fixed, to certainlevel. Thisiscompositevideo signal.

VIDEOAMPLIFIERAND MONITOR

The compositevideo signa produced isamplified to therequired level. Thequdity of thesigna
ismonitored through themonitor placed here.

DISTRIBUTOR & SWITCHER

The-signal from other transmission studiosare received hereand amplified. Thequality of the
signasaremonitored by amonitored place here.

MODULATIONAND TRANSMISSION SECTION

In TV transmission video waves are to be amplitude modul ated and sound waves areto be
frequency modulated. Hencethe respective carrier wavesare generated through crystal oscillatorsare
fedtothemodulators. Thusthe modulationsare carried over and sent to thetransmitter for transmission.

COMPOS TEVIDEO SIGNAL

It consstsof thefollowing:

1. VideoSgnd

2 Horizontal Blanking pulses

3. Veticd Blanking pulses

4.  Horizonta Synchronizing pulses
5 Vertical Synchronizing pulses

Compositevideo sgna consstsof camerasignd corresponding tothedesired pictureinformation,
blanking pul sesto maketheretraceinvisible, and synchronizing pul sesto synchronizethetransmitter
and receiver scanning. A horizontal synchronizing (sync) pulseisneeded at theend of each activeline
period whereasavertical sync pulseisrequired after each field isscanned. The amplitude of both
horizonta and vertical pulseiskept the sameto obtain higher efficiency of picturesignal transmission
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but their duration (width) ischosento bedifferent for separating them at thereceiver. Since sync pulses
areneeded consecutively and not s multaneoudy withthepicturesignd, thesearesent onatimedivison
basisand thusform apart of the compositevideo signal.
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HORIZONTAL SYNC & BLANKINGPULSE DETAIL
Theline period for one complete Horizontal lineis64u sec. Inthat traceline period is52u sec:

Retracetime periodis12u sec.

VERTICAL SYNCAND BLANKING PULSE DETAIL
Thetimeperiod of onefieldis20m sec. Inthis, verticd traceis18.72m sec and 1.28m secisfor

retrace.
SERRATED SYNCPULSES
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In order to avoid theinterruption to thefield sync dueto line sync, thevertical sync pulsesare
divided into 5 half-lines having time period of 4.7u sec. Thisiscalled as Serrated Sync pulses. To
perform thisunder Interlaced scanning method, inodd fieldsto start half-line312.5* andinevenfield
theline.625 (half-lines), these pulsesare madeto five half-lines (27.3u sec).

EQUALIZING PULSES

Thevertical oscillator trigger potential level marked astrigger level. It intersectsthetwofilter
outputsprofilesat different points. Whichindicatesthat in the case of second field the oscillator will get
triggered afraction of asecond too soon as compared to thefirst field. Note that thisinequality in
potential levelsfor thetwo fields continues during the period of discharge of the capacitor. Oncethe
vertical sync pulsesare over and the horizontal -pul sestake over. Though theactua timedifferenceis
quiteshort it does prove sufficient to upset the desired interl acing sequence.

Totakecare of thisdrawback which occurson account of the half-line discrepancy five narrow
pulses are added on either side of the vertical sync pulses. These areknown as pre-equalizing and

post-equalizing pulses.
PRE-EQUALIZING PULSES

Pre-equdizing pulsesbeing of 2.3p sec durationresultinthedischarge of the capacitor toessentialy
zerovoltagein both thefields, despitethe half-linediscrepancy beforethevoltage build up startswith
thearrival of vertica syncpulses.

POST-EQUALIZINGPULSES

Post-Equalizing pulsesare necessary for afast discharge of the capacitor to ensuretriggering of
thevertical oscillator at proper time. If the decay of voltage acrossthe capacitor isslow aswould
happen in the absence of post-equalizing pulses, the oscillator. may trigger at thetrailing edge, which
may befar away from theleading edge and thiscould lead to an error intriggering.

Field blanking period of 20 lines
bl -

2 lines ;2.5 lines 2.5 lines 12.5 lines

End of 2nd

field |
624 625 5".2 3 4 5 6. 7. 8. 9.10. 11. 12. 13.14.15.16.17.“8.19.20.

1 1
309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326 327 328 329 330 331 332
e S b s b e L L e L L L s L e e L s o |

5.pt, ! Vertical i 5-Pt. 3
equalisings SYNc iequalising s 12.5 blanked lines
pulses ! pulses 1 pulses ¥
i i i
End of 1st i H P i
. i i (A) Pulseg train at the end of 2nd field
field ! ! [
i
1

i i
| 5arrow | 6broadfield | 5 arrow equalising blanked lines

! equalising} Sync pulses § pulses
| pulses | i Fig. 4.13.
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VIDEOMODULATION

Therearetwo typesin Video modulation:
1.  PodtiveModulation
2. NegativeModulation

POSITIVEMODULATION

Whentheintengty of picture brightness causesincreasein Amplitude of the modul ated envel ope,
itiscaled Positivemodulation.

NEGATIVEMODULATION

Positive Modulation Negative Modulation
Fig.4.14.
When thepolarity of modulating video signal isso chosenthat synctipslieat the 100% level of

carrier amplitude and increasing brightness, produces decreasein themodul ation envelope, itiscalled
Negativemodulation.

ADVANTAGESOFNEGATIVEMODULATION

Inthis, dueto noiseblack dotsareformed with black back ground. Thiswill have rninimum effect
than thewliite dotswith white background in positive modulation.

Noise pulse extends
towards black

w = Noise pulse extends

——— —— . — — towards white

Fig. 4.15.

DISADVANTAGE
Impulsiveinterference may happen whenthereischangeinsigna strength.

VSB TRANSMISS ON

According CCIR-PAL B method of transmission thevideo bandwidthisfixed to SMHz. Inorder
totransmit video signa in Single sideband method, one side band hasto befiltered. Sincevideo signals
areof highfrequency onefull sideband cannot befiltered. Hence a ong with one side band another side
band isattached. Thismethod iscalled asVestigial Side Band transmission.
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ADVANTAGES

1. Needof highbandwidthisreduced.
2.  Easytofilter oneportion.

DISADVANTAGE
Thereissomelossof power whilefiltering aportion of side band and a so theremay bedight

phase and amplitudedistortion.
CHANNELALLOCATIONFORTV TRANSMISS ON

Channel No Frequency Range PictureCarrier Sound Carrier
2VLR 471054 MHz 48.25MHz 53.75MHz
3VLR 54t061 MHz 55.25 MHz 60.75 MHz
4VLR 61t0 68 MHz 62.25 MHz 67.75MHz
SVHF 17410 181 MHz 175.25MHz 180.75MHz
6 VHF 181to 188 MHz 182.25MHz 187.75MHz
7VHF 18810 195 MHz 189.25MHz 194.75MHz
8VHF 195t0 202 MHz 196.25 MHz 201.75MHz
9VHF 20210 209 MHz 210.25MHz 215.75MHz
10VHF 209t0 216 MHz 210.25MHz 215.75MHz
11 VHF 216t0 223 MHz 217.25MHz 222.75MHz
12VHF 22310230 MHz 224.25MHz 229.75MHz
UHF 21to0 69 Channels 470t0 890 MHz

4.3B/W TV PRINCIPLECOLORTV PRINCIPLE

Television receiverscan be classified into threetypesaccording to the devices used.
1) Vavetypereceivers
2) Soliddtatereceivers
3) Hybridtypereceivers

VALVETYPETELEVISIONRECEIVERS

Diode, triode and pentode valves are used in thistype. Of TV receivers. 140 to 300 Volts
power supply isrequired for itsapplication. Sinceit isbulky and emissionsof enormous heet, the next

generation of TV receiversusing semiconductorsare designed.
SOLID STATETELEVISIONRECEIVERS

Thesetypesof receiverswere made of semiconductor diodes, trans storsand | Csexcept picture

tube. 12V to 110V power supply isrequired for the operation.
HYBRID TYPETELEVIS ONRECEIVER

Inthistype, the deflection circuitsgenerate the power tubes, whiletheother circuitsusetransstor

and | Cs. Two dc sources; 140 to 300V for tubes, 12to 40V for transistorsarerequired.
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Before going to know about the TV receiver circuits, first of al, we should know the stagesand
their functions.

10.1BLOCK DIAGRAM OFATV RECEIVER
ANTENNA

Yagi antennaisused for receivingtelevisonsignals. It receivesal thesgnasincluding noise, and
fedto TV receivers.

RFTUNERS

It consists RF amplifiers, mixer local oscillator, high passfilter and trap circuits. It selectsthe
desired channel (VHF or UHF) and convertsitinto constant |.F, IF. signa containsvideo IF. 3signals
(38.9MHz) land sound IF signal (33.4MHz).

COMMONIFAMPLIFIER
Thisstagefiltersnoiseand amplifiersthetwo IFsigna
VIDEODETECTOR

Itfiltersthecarrier sgna and separatesthe compositevideo signal. Videoamplifier 1t contains
adeviceamplifier and an o/p amplifier. It amplifiesthe compositevideo signa to alargeextent tofeed
80V (p-p) level to the cathode of the picturetube.

PICTURE TUBE

Here, video Sgnd isconvertedinto e ectron beam first and then lineby linepicturesusing deflection
stage.

AUTOMATIC GAIN CONTROL (AGC)

AGC circuit controlsgain of RF and | F stagesto deliver amost constant signal gaintoreceiver,
despitechangesinthesignal gainfrom TV tation.

SYNCHRONIZINGPULSE SEPARATOR
It separatesthe synchronizing pulsesfrom the compositevideo signal
DIFFERENTIATOR
It separates horizontal synchronizing pulsesfrom the synchronize pulses. Itisahigh passfilter
arcuit
AUTOMATIC FREQUENCY CONTROL (AFC)

Fly back pulsesfrom LOT and horizontal synchronizing pulsesare compared hereto deliver the
difference of the above asdc control voltageto horizontal oscillator. Hence horizontal synchronizeloss
dueto noiseisdiminated.

HORIZONTAL OSCILLATOR

Thepurposeof using thisstageisto produce 15,265Hz horizontal frequency to enable horizontal
scanning.

HORIZONTAL DRIVERAND OUTPUT AMPLIFIER
Horizontal frequency isamplified by thesetwo amplifiersto alarge extent and fed to horizontal
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ExtraHigh Tens on voltage 18000 VoltsAC isproduced hersand isconverted into deand then
Vertical type pulsesare separated from Synchronizing pul ses. For that it isdesigned asalow

fed to thefinal anode of the picturetube.

deflection coils. These coilsattain e ectromagnetic and defl ect the e ectrons beam from the picture tube
INTEGRATOR

into scanning lines. Picturesare reproduced by the scanning lines.

HORIZONTAL O/PTRANSFORMER

% abels
o indino zioy Alddns Jamod| z !
) +9g palsoog HOS A0cc¢
m p wouy _Mmm_:n_ *8=—1 sbeijon mo7 [*=TET Y
g Jdypue | Pmmmmmmsmss s i = =s Sl |
= — ey DOV pafoy Joudwe | 7H I_ ' .__
2 1941081 | 10} S3SING sty H:o_m_,.n_v 2o = 5C9ST OO fad OV abeljon Juawely o
&J 1H3 T | Amc__v ZI0H " I_J-Lhnl 20
r -

ﬂ 1 lojeredas
S “.._.__...q..._.........___.. oy _mo_tw>l.W\ . ._ulnl_._l_”...l JUAS
5 i ZH SZ9ST I T _ __.J.
O i Jayidwe ZH 05 i 7O | .__
3 ' INAINO  t=d 950 (p|3Y))
5 i d__.\.\..___...\_\ [e21LIaA ERITET
S L_2H0g !

I R e ——
i) |0JJU0D
5 _1. ssaulybug R Rl LR
M [0U02 abess S%%M E>o: “ 19UnL 4HA i
Mﬂw aqm B u_wmm::oo wouy sasind Buikay MAVEEdS | _wc_c:E aulq "
o a1MoIg :"_”_ " oI ZHN6'8Edld | :
3 § . 227 ou ooV 0] _
& 5 + |
S Joydwe abels !
> Jadure 1010818p 4 ! Joydwe Joxi lad J0Wdwe |
w 03pIA A ____. 03pIA i AL joopin 1set | 4 ospin ) 4 1
g " E ¢ BULUR] 3™ === === _Hw
> i aen [eubis punos =5 .
% |01JU0d ZHIN §°'S Jauredsaul N4

Jaxeads SWIN|OA =

= 1oy dwre Jaydwe 10]12919p ZHIN G'S Jsunl 4HN
o Jomod T alwnjoA punos Jaiydwe o mTTmrmm e
% ._.___.__L.,___..— opny WA opny [ g dipunos | IANRANS
e
[
(%)
o
M
o

Fig. 4.16.
79



VERTICAL OSCILLATOR
The purposeof using thisstageisto produce 50Hz vertical frequency to enablevertical scanning
VERTICAL DRIVESAND OUTPUT AMPLIFIERS

Vertical frequency is amplified and fed to the vertical deflection coils. These coils attain
electromagnet and produceframes.

Sound section
55MHzTRAPCIRCUIT

5.5MHzinter carrier sound | F signal isseparated by the 5.5MHz sound trap circuit
SOUND IFAMPLIFIER

Sound IF signa isamplified and thenitsamplitude variationsare controlled by amplitudelimiter.
FM detector circuit filtersthe carrier wavesand separatetheaudio signa

AUDIOAMPLIFIER STAGE

Fird, pre-emphasi zed audio signal isde-emphasized hereand theaudio signalsareamplified to
alargeextent

SPEAKER

It convertstheaudio signal into audible sound
REGULATED POWER SUPPLY

Regulated power supply isclassified intofour type'sviz. 1) SCRtype2) STRtype3) Transstor
type4) SMPStype. 110 voltsand 12 yoltsare obtained fromitsoutput.
COLOURTELEVISON

Itisvery pleasant whilethinking about color television. Becauseit showstherea and accurate
colorsof thepicture. Earlier you have studied about themonochrome TV receiver. Now let weintroduce
thebasicsof color televisontoyou.

Thebasi c difference between monochromeand color televisionsisthe picturetube. In color television
picturetube, therearethreeeectron guns. Though alot of colors, al the other colorsare produced. On
thebasisof three colors, three électron gunsare used.

Magenta, Cyan and yellow are complementary colors.
MIXING OF COLORS
Mixing of colorsisdoneintwo methods. a) Additivemixing b) Subtractive mixing

Magenta
ADDITIVEMIXING rog (red + blue) pye
30% Red + 59% Green = VYellow (89%) Ww
30% Red + 11% Blue =  Magenta(41%) V. %Yrggn © biue)
11% Blue+ 59% Green = Cyan(70%) red o a2
30%R+59%G+11%B =  White(100%) W

green
Additive colour mixing

Fig. 4.17
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SUBTRACTIVEMIXING

Red

White—Blue—Green = Red (white - blue -green
White—Green = Magenta
White—Green—Red = Blue
White—Blue = Ydlow

. Yellow
White—Blue—Red = Green (white - blue)
White—Red = Cyan (white g{riﬁe -

Magenta
(white - green) Blue

(white - green - red)

Cyan
(white - red)

red)

Color matrix and color burst circuitsare used for themixing of col ord19-4.18
America, Germany and France use different methodsin developinganimage. They are

Genman method —PAL (PhaseAlternation by Line)

wWN P

method isused.
Fig. 4.18Differences between PAL and NTSC

American method—NTSC (National Television Systems Committee)

French method — SECAM, (Sequential Color and Memory In Our country, PAL — B

S.No Characteristics PALB NTSC
1 Channd bandwidth 7MHz 6 MHz
2. Video bandwidth 5MHz 4MHz
3. Inter-carrier sound I F 5.5MHz 45MHz
4. Video IF 38.9MHz 45.75MHz
5. Sound IF 33.4MHz 41.25MHz
6. Lines/frame 625lines 525lines
7. Horizonta frequency 15,625 Hz 15,750 Hz
8. Framefrequency 5frames/sec 30frames/sec
9. Feldfrequency 50fieldg/'sec 60fields/sec
10. Colour subcarrier frequency 4.43MHz 3.58 MHz

TUNERS
Coils C_oupled

o Uy

5“'-\-\,_\. .-"'_-""\‘ _,.-"*9

6
s 4
5w ! o 4 EII‘lCommon A
i: E}:-io 42l shaft 1{:'1-0
i N
,Eé,jl 2 ;ﬁ L 1
-~ ﬁ:} ! (gz
From i
Antena To RE_ To Mixer To Local
amplifier Circuit Oscillator
Circuit
Fig. 4.19
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All TV receivershave separate VHF and UHF tuners. The VHF tuner may be single channel or
multi channel to cover all Band | and Band HI Channels. Normal switching methods of tuned circuit
selection arenot used because longer leads may cause parasitic oscillations. The VHF tunersareeither
turret type or rotary-wafer type.

TYPESOF TUNERS
M echanical Type Electronic Type
a Turret type a Stick type
b. Wafer or Incremental type b. Thumbwhesd type
c.Digital type
) TURRET TUNER

Theturret or drumtypetuner isso named because coilsfor various channelsaremounted on a
dotted drumtype structure that k rotated by the channel selector. Thetuned circuitsare mounted on
separate stripsfor each channel which areclipped into theturret. The coilsrequired are selected by
rotating the turret thus mai ntai ning the shortest possiblelength of connections. Each strip hascoilsfor
RFamplifier, mixer and local oscillator for asingle channe. The schemeatic of aVHF turret tuner shown
in Figillustratesthe manner in which acoil-strip on the drum makes connectionswith therest of the
creuit.

1) WAFER ORINCREMENTAL TUNER

Thistuner employsawafer switch type construction where atier of wafer switches permits
selection of the proper RF, mixer and oscillator coils. The coilsare usually mounted around the outer
rim of the switchwith afew turnsof wirefor thelower channelsand progressively decreasing for the
higher channels. Thewafer switchisrotated to connect one set of RF, mixer and oscillator coilsfor
each channel Fig shows schematic of VHF tuner-wafer switches. Notethat the coilsfor RF amplifier,
oscillator and mixer stagesare on separate wafer switches ganged on acommon shaft. The oscillator
coilsarealwayson thefront section for convenience of adjusting theinductanceto set thefrequency.

The wafer type tuners are also called incremental tuners because the change of channel is
accomplished by aprogressive shorting of sectionsof thetota inductance. For channels2to 6individua
coilsare connected in seriesand are progressively shorted out. For channels7to 11 only asinglerum
or haf aturnissufficient for tuning.

Channd | isnot assigned for TV broadcasting any more and thisposition on the sel ector switch
isgenerally used to turnonthe UHF , tune. Therecent version of tuner wafer construction utilizesa
printed | circuit wafer. Inthismethod all coilsfor higher channels are replaced by printed circuit
inductances. Thismethod hasthe advantage of greater reliability, greater uniformity of alignment and
lower cost.

ELECTRONICTUNING

Varactorsor varicapsare used for e ectronic tuning in tuner circuits Varactor isaspecia silicon
diode, thejunction capacitance of whichisused for tuning. The capacitance variesinversaly with the
amount of reversebias applied acrossthe diode. The resonant frequency of thetuned circuitsinwhich
they are connected, iscontrolled merely by changing thereverse biasacrossthevaractor:
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STICKTYPE

A plastic stick isused to adjust theval ue of thevariableresistor so asto vary thevoltagefrom O-
33V.

THUMBWHEEL TYPE
A tuner setup which hasplastic wheel's, can berotated by using our thumb.
DIGITALTYPE

Micro processor isusedinthistype, to adjust the voltagefrom 0-33 V to the varicap diodefor
tuning.

CHANNEL TUNING

Thereisasgparate adjusment for each channd . Resonanceisachieved with distributed capacitance
of thecoail, stray and trimmer capacitors. For finetuning the oscillator coil isusually constructed with an
aluminum or brass screw asthe core. | nductance decreaseswith aluminum or brass core because of
eddy currentsinthemetal. The screw isturned by aplastic gear whedl whichisengaged whenthefine
tuning control ispushed-in againgt the holdings springs. Thefrequency variation thusobtainedisenough
totuneinthenext channel station.

Somerece versempl oy automatic frequency running (AFT) wherean automatic frequency control
isappliedtothelocal oscillator in thetuner. Such circuits are discussed in aseparate chapter devoted
tospecid circuits.

VARIOUSSECTIONSOFAVHFTUNER
Asshownin Figthetuner consstsof thefollowing sub-sections
WORKING OF THETUNER

The Tuner must have aninput impedance equa to the characteristicimpedance of theantenna
feeder for maximum signd transfer to thetuner and to avoid reflectionson theline. Theba un matches
thetwinwireribbon feeder impedance of 300 ohmsto the 75 ohm ohm impedance of RF amplifier. It
consistsof two 150 ohm (Z0) quarter-wave sections of bifilar windingson aferritecore. Asshownin
Fig, at oneend thetwo quarter-wavelinesare connected in pardlel to give 75 ohmimpedance and at
the other end they are connected in seriesto provide an impedance equal to 300 ohms. If acoaxial
cableisused to connect the antennato RF amplifier anidentical parallel arrangement can be used on
both sides of the balunto provide the match. Either side of the balun can be used for input with the
oppositesidefor outpuit.

TheRFamplifier isdesignedto provide adequate gaintoweek - Sgnals. Itisessential tomaintain
ahigh signa-to-noiseratio at themixer which generatesiot of noise. Theequivaent noisevoltageat the
input of the RF amplifier setsalimit to theminimum signal strength that should bereceivedto avoid
excessivesnow effects. Asaready stated RF amplifier besides providing gainto the selected channel
signa (i) preventsradiationfromthelocal oscillator and (ii) rgjectsimagefrequency signas.

Thelocd oscillator generatesan un modul ated Snusoidd (Carrier Wave) voltagethat isheterodyned
inthe mixer with theincoming RF signal to affect itsfrequency trandation to the | F band Thelocal
oscillator frequency ischanged when ever adifferent channdl issdected to' maintain differenceequal to
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theintermediatefrequency betweenthe. loca oscillator frequency and thetuned channd carrier frequency.
Thefinetuning control allowsthe oscillator frequency to bevaried over anarrow range.

Anten
ntenna AGC h]aﬁ
RF RF Quput ; Mixer | IF out
Mixer
Balun amplifier tuned tuned [~
CATCuits : crent |
! w ;
!
by :
L
/oy
.«’f P .*! Fine

Ganged taning for channel selection
Fig.4.20

Thefunction of thiscircuit isto convert theincoming RF sgnd frequenciesfrom different channds
into acommon | F pass-band of thereceiver. Thisisachieved inthe mixer by heterodyning or beating
thelocal oscillator frequency withthesigna obtained from the RF amplifier. Themixer stage, combined
withthelocd oscillator, may be considered asafrequency converter.

EXAMPLE

Theband width for channel rvis61 - 68 MHz. Thepicturecarrier present after thefirst portion
of the bandwidth (after 1.25MHz).

i.ePicturecarrieris61 +1.25=62.25 MHz.

The sound carrier present in thelast portion of the bandwidth* (beforethelast 0.25MHz).

i.eThesound carrieris68 - 0.25'=67.75MHz

Local oscillator frequency = 101.15MHz

VIF =Locd Oscillator frequency - Picturecarrier

=101.15—62.25
VIF =38.9MHz
SIF  =Loca Oscillator frequency - Sound carrier

= 101.15-67.75
SIF =33.4MHz
IFWAVE TRAPS

A wavetrapisaresonant circuit tuned to attenuate aspecific frequency. Basically therearefive
typesof trap circuitsused at theinput of thevideo IF amplifiers. Theseare (a) seriestuned, (b) parald
tuned (c) absorption type, (d) degeneration typeand (e) bird configurations.

a) Seriestrapcircuit - Theseriestrapisaparalé resonant circuit 1t offersvery highimpedance

at thergjection frequency towhichitistuned. Itisconnected in seriesbetween two | F stagesasshown

inFig. Sincethetrap isasharply tuned-circuit designed to reject onefrequency or at most, anarrow
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band of frequencies, it offersnegligibleimpedanceto al other frequenciesand thusthedesired signal is
passed without any attenuation.

B) PARALLEL TRAPCIRCUIT - Thistrgpisaseriesresonant circuit connectedin shunt with
thepath of thelF signal. Itsimpedanceisvery small at thefrequency towhichitistuned. It thusactsas
ashort at thefrequency that isto berejected and by passesit to ground. ItsconnectioninthelF stage
isillustrated in Fig. Itisimportant that the parallel trap circuit hasavery highQ sothat it rejectsonly a
narrow range of frequencies.

Type of Trap circuits Vec Vee
¥ L3
i []
L P :
Vo —==*\0
Vin Vin
Trap circuit Trap ) _I_
circuit I T
— :-_ . -! - pa—)
Series Trap Parallel Trap

Ly

|lr I
Cl C2 t
Vin R Vo

. .

Bridged ‘T’ Trap

Vcce Vcc
J Absorption
I trap circuit
Vo
vin c= L 1 Degenerative

trap circuit

- L =

Fig. 4.21

C) ABSORPTIONTRAPCIRCUIT - Theabsorptiontrap circuit shownin Figisinductively
coupledtothe plate or collector load inductance of thelF stage. Thetrap istuned to thefrequency that
isto bergjected. Asaresult, at thisfrequency maximum current flowswithinthetrap circuit. Sincethe
trap circuit drawsenergy from thetuned load coil, asharp decreasein the Q of thetuned load circuit
occurswith theresult that the stage gain at the undesired frequency isvery much reduced. Thisamounts
to alargeattenuation at the frequency to which the absorption trap istuned.
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D) DEGENERATIVETRAPCIRCUIT - Thiscircuit, illustrated in Fig applied alarge negative
feedback to the IF amplifier at thefrequency to berejected. A parallel L-C circuitisinsertedinthe
cathode or emitter |ead of the tube or transistor employed in the | F stage. Thecircuitistuned to the
frequency that isto beattenuated. Thus, at resonance, it developsalargevoltageacrossit whichresults
inasharpfall inthe gain because of thedegenerative action. At all other frequenciestheimpedance of
thetrap circuitisvery small and hencepracticaly no degenerativefeedback occursat thesefrequencies.

E) BRIDGED TRAP CIRCUIT - Thecircuit configuration of abridged ‘ T filter isshowniri Fig.
The special featureof thiscircuitisthat thevalueof Risso chosenthat it effectively cancelsthe coil
resistance. Thentheparalle resonant circuit formedby L, C, and 02 attainsavery highQ. Thevaue
of L, C, and C, aresuitably chosento rej ect the desired frequency. Because of thelarge effective Q,
thisnetwork ishighly selective. Itisinput in serieswith thesignal path and theduginthetrap coil is
varied for minimum output. An attenuation of theorder of 40 db canbeeasly attained if necessary. The
circuitisanother version of thistrap circuit. Thebridged T’ trap ismost widely used because of its
highly sdlective attenuation characteristics.

SAWFILTER

SurfaceAcoustic Wavefiltersisthe expansion of SAW filter. Itisasolid statedevice, whichis
used instead of wavetrap circuits.

MERITS
Complicated aignmentisnot needed. Small insize. Low cost. Crystal clear pictureisobtained.
4.7VIDEO STAGES

Thisstageisemployed between Tunesand Video detector stages. Video | F (38.9 MHz) and
sound IF (33.AMHz) sgnalsarefeed astheinput for thisstage. Generally threestage | Famplifiersare
used. So, AGC voltagetofirst IF stageand theoverall gainiscontrolled. Thisstageisdesigned asa
transformer coupled amplifier. Wavetrap circuitsareused intheinput of thisstage.




FUNCTIONS

1. ItamplifiesvideolFsignal toadesredleve.
2. ButsoundIFsignal isamplified to 85% of maximumgain.
3. Thistypeincreasesthe selectivity and sensitivity of the TV receaiver.

Basic video IF amplifier circuitisshown inthefigure, required signals are selected and the
unwanted signalsarereected by thewavetrap circuit. Theinput signalsarefed through shielded cable
toavoid stray capacitance. Theseamplifier usesstagger tuning. Inthismethod, three coilsaretuned to
different response. Theamplified | F signal isfed to the video detector stage.

VIDEODETECTOR

5.5MHz Inter Carrier Signal to sound IF Stage
fl
A

+v h Video Signal to
i FromIFstage  Diode video pre

amplifier

Fig.4.23

Themainfunctionof thiscircuitistofilter thecarrier wavesfromthevideo I F signal and separates
thecompositevideo signal. Diode D isconnected in serieswith thesecondary of last IFT C, L, C2 L2
C, i constructed astwo Il filters.

CIRCUIT OPERATION

Diode D conductsonly during the negative hdf cycleof thevideo | F signalsfrom the secondary
of thelast IFT. Thetwonfilter circuitsfiltersthecarrier wavesinthe negative haf cycle. Thus, composite
video signal isseparated and itsvoltageisabout 2V (p-p).

Another functionisaso carried outinthediodeD. That is, video carrier wave (38.9MHz) and
sound carrier wave (33.4MHz) ismixed here. While mixing take place the output isobtained asthe
difference between thetwo- i:e. 5.5MHz asintermarried sound trap circuit and fed to the sound IF
amplifier.

VIDEOAMPLIFIER

It containsadevice and an output amplifier.

FUNCTIONS

1. Videosgnd isamplifiedtoamaximumlevel and about 80V (p-p) level sgnd isfedtothecathode
of picturetube.
2. Itturnsoff during theretrace periodsto blank retracelines

Therearefour methodsof coupling avideo amplifier to the cathode of picturetube.
1.  Directcoupling
2. Partia dccoupling
3. ACcoupling
4.  ACcouplingwithdcretraction
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DIRECT COUPLED (OR DC COUPLED)VIDEOAMPLIFIER
CONSTRUCTION

It contains adriver and an output amplifier. Q1 actsasadriver amplifier and Q2 asoutput
amplifier. A supply of i 2 Voltsisgiven through resistorsto base and collector of devicetransistor. A
supply of 110 Voltsisapplied to the collector of output transistor viaaresistor and acoil. Itsbaseis
given biassupply from 12 Voltssupply through variableresistorsVR, and VRy VR, and VR, actsasa
contrast and cub contrast control srespectively.

CIRCUIT OPERATION
Thedriver amplifier amplifiesthe 2V (p-p) video signal to about 4V (p-p) and deliversasoutpuit.

The LG circuit at the emitter acts as atrap to block the 5.5MHz below /if to avoid sound barsin
picture.

Compaosite vidso signal o T,
from wideo deiector stags Ir'""‘lljl lir"'_,; + T eV _g —

[pin 18 of CAIDBE)

T =ync seperatar
stage

el
00
05w

Hanzantal and Yarical e —
Blanking pulsa 00

Ea L.G.T-

Retrace blanking pulse

Fig.4.23

Thevideosignal isthen appliedtothebaseof Q, through VR, Q amplifiesthesigna to maximum
and ddliversit to thecathode of the picturetube. Horizontalsand vertical balancing pulsesarefedtothe
emitter of Q2 to cut off during retrace periods and thusretracelinesare not to get better high frequency
video signd response.

Peaking coil isused to get better high frequency video signal response.

Beam current limiter isused here. Indirect coupling method, the brightness of picturetubebecomes
very highwhen theinput video signal isnot present. Dueto this, thelife of picturetubeisreduced.
Diodeand 470K Resistor isneeded to control beam current.

Contrast control VRl, determinestheblack, whiteand grey levelsof pictureand VR1actsasa
sub contrast control. Preset isused asthe sub contrast control.
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MERITS

1. Verygood highfrequency response
2. Theblack, whiteand grey levelsof pictureismaintainedto adesired level
3. Protectsthe picturetube by controlling beam current.

DEMERITS

1.  Regulated EHT supply isneeded. Because at peak whitelevels, been current increasesand asa
result EHT voltage decreases. Inturn, balancing occurs. A well regulated EHT supply reducesthis
effect.

2. Beamcurrent limiter should be used. Becausethepicturetubeisdrivento ahigh brightnesslevel
if the input video signal isabsent and it reducesthelife of picturetube.

3.  Duetothevery goodlow frequency of theamplifier, amomentary flutter of the reproduced
pictureisresulted because of thefluctuating RF signa gain. whilethe passing of aero planes. Despitean
efficient fast acting AGC, thiseffect cannot bediminated completely.

KEYEDAGC
CONSTRUCTION

Thiscircuitturns ON’, only whentheinput video signal and fly back pul sesare present and gives
AGCvoltage. It rumsoff during the absence of thesignals. Thesesignalsact asakey. Hencethiscircuit
iscalled askeyed AGC. Fly back pulsesarea so termed keying pulses. Fly back pulseshaving avalue
of 25V (p-p) from horizontal output transformer isrectified by IN4148 and anegetivevoltageisgiven
to the collector of thetransi stor. From detector stage, anegativevideo signal havingavalueof 2V (p-
p) isobtained and applied to the base of thetransistor. The positive voltagerequired for theemitter is
givenfroni 12 Voltssupply through AGC preset

CIRCUIT OPERATION

During theconduction of trang stor, peak synchronizing pulsesof 2V (p-p) video sgnd isamplified
and obtained at the collector. The current flows through the diode and winding of LOT. It resultsin
charging of capacitor C, (sinceitisreverse biased). About 1.5to0 4V AGC voltageisobtained.

DELAYEDAGC

Firstof dl, AGC voltageisapplied to | Famplifier and thussignal gain variations arecontrolled.
For themaximum reduction of noise, amplification in RF stage should be maximum. If alow gain RF
signal isobtained, AGC voltageisdelayed and then feed to the RF amplifier. Hence, RF signal is
amplified to amaximum and noiseisthusreduced.

MERITS OF KEYED AGC

1. Noiseisreduced becausethetrans stor becomes*‘on’ during the horizontal balancing period only
and at other times, it becomes® off.

2. Sinceshort timeconstant AGC capacitor, AGC voltageisobtained evenif arapid variationin
signal strength (interference dueto the passing of aero planes) and enable RF and | F amplifier to
maintaininsigna strength constant.

3. Thistypeof AGCfast by reactsduring fast change of stationsand maintain constant Ssgnal gainto
produce stable pi cture and sound.

89



W IZSV(P-P)
) . IN 4148

LA
ANV o
15v To 4v Winding
56K on LOT
° MAUU—oIEV
P-P
1K (P-P)
68K y
cl:l/-OlMF From Video
3K detector
AGC
preset 1K
l
Q@
<) 570Q
o)
+ "—%-'" = =
Fig.4.24

CATHODE RAY TUBE BIASING (CRT BIASING)

The cathode of the picturetubeisfed 80V (p-p) video signd. Thetungstenfilamentisgiven 6.3
V AC. Hencecatliodeisindirectly heated and emitsalot of eectrons.

Control grid (G.) ishiasedwith 0-50V DC, through brightnesscontrol. Thusvariationinbrightness
isobtained. Brightnesscontrol isavariableresistor, itsval ue being 470K D

Accderatinggrid(G) isgive150V DC. It accdleratesthe vel ocity of electrons. Thefocusinggrid
hiased with 100V, focusesthe € ectron beam into center of the screen.

Final anodeis biased with 1800V DC. It helpsto increase the speed of electrons. Thusthe
phosphor screenisilluminated to producelight.

I nterlaced scanning takes place by the horizontal and vertical deflection coilswhichareplacedin
theneck of thepicturetube. Hencefull raster (light) isobtained.

A spark gap capacitor (0.6pf/2KV) isused in cathodeand grids. It bypassesthe arcing between
the électrodes and protectsthe picture tube.

The capacitor which isearthed from G1 delivers beam current even after thereceiver being
switched off to discharge EHT voltage and eliminates* switch off spot”.

I nterlaced scanning takes place by the horizontal and vertical deflection coilswhichareplacedin
theneck of thepicturetube. Hencefull raster (light) isobtained.

A spark gap capacitor (0.6pf/2KV) isused in cathodeand grids. It bypassesthe arcing between
the electrodes and protectsthe picture tube.
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4.8 SYNC STAGE SAND DEFLECTION UNIT
CONSTRUCTION

Itsmainfunction isto separatethe synchronizing pulses(shortly sync, pulses) fromthecomposite
video signa. ClassC amplifier isemployed for that purpose.

Peak sync .pulsesfrom the positive base bias voltage of Q and isamplified and obtained at the
collector. Here both the vertical and horizontal sync, pul sesare obtained.

Both C, R, act asahigh passfilter to separate horizontal sync, pulses. Itisaso cdled asdifferentiator
horizontal sync, pulsesarefedto horizontal AFC stage C, act asalow passfilter to separate vertical
sync, pulses. Itisalso called asIntegrator vertical sync. pulsesarefedtothevertical oscillator.

Noisedueto car ignition and mains supply spark causes sync pulses. Asaresult, the picture
wouldjitter or tear. So, noise must be diminated here,

Both filtersreduce noise. Hence stable pictureisobtained.
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Fig.4.26
AUTOMATIC FREQUENCY CONTROL (AFC)

Thisstageautomeatically controlsthevariationsin horizonta frequency. Henceitiscalled Automatic
Frequency Control.

CONSTRUCTION

Horizontal sync pulsesare applied at the common cathode ends. Fly back pulsesfrom LOT is
converted as saw tooth waves and fed in serieswith the diodes.

OPERATION

Inoppositeand equal voltageisobtained at the common cathode of two diodes. If thedifference
between the horizontal sync and fly back pulses, high output voltageisa so low. Theoutput of AFCis
pulsating dc.
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C,R, Cact asAFCfilter and\convertsitinto pure Dc. Thisiscalled asAFC control voltage.
Thiscontrol voltagelocksthe horizontal oscillator to enableit to maintain 15,625Hz constant. Hence
horizontal rolling of picture and beaming arereceived and astable pictureisobtained.
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HUNTING

AFCfilter offerscontrol voltage dighter delayed. Thisisreferred asHunting. Asaresult, gear
tooth effect isproduced in the picture. To avoid this, an anti circuit, contains 56K and 0,1 isused.

HORIZONTAL DEFLECTION OSCILLATOR

A multivibrator isanother typeof relaxation oscill ator which employstwo amplifier sages, where
the output o oneiscoupled to theinput of the other. Thisresultsin overall positive feedback and the
circuit operates such that when one stage conducts, it forcesthe other to cut-off. Soon the stage that
cutsoff returnsto conduction to force thefirst stage to cut-off. This sequence repeststo generate
sguare or rectangular output with afrequency that iscontrolled by the coupling networksbetweenthe
two amplifier stages. Asinthe case of ablocking oscillator the multivibrator isused asacontrolled
switch to charge acapacitor through aresistance to generate the required saw tooth wave output. The
amplifier may employ tubesor transstorsasactive devices.

Multivibratorsmay be classified ashitable, constableand actable. A bitable multivibrator hastwo
stable stages and needstwo externd trigger signa sto complete one cycleof oscillation. The constable
type hasone stabl e stage and compl etesone cycle of output with only oneexternal pulse. However, as
tablemultivibrator isafree running type and does not need any external trigger pulsefor itsnormal
operation. Itisthistypeof multivibrator that isemployed asadeflection oscillator and itsfrequency is
synchronized with thehorizontal AFC Voltageor vertica syncpulses. Multivibratorscanasobeclassified
on the basis of coupling between stages. Thetwo typesthat areusedin TV receiversare plate (or

Collector) coupled and cathode (or emitter) coupled.
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Thecircuit configuration shownin Figisof afreerunning collector coupled multivibrator where
two common emitter amplifiersare cross coupled to provide positive feedback. Note that the base
resistance Thecircuit operation can beeasly explained if the sequence of operationsisfollowed from
theinstant when onetrans stor just conducts and the other goesto cut-off.

Figillustratesthe collector and base voltage waveformsfor one complete cycle. At theinstant
marked t0 transistor Q, just conductsto saturation and transistor Q' returnsto cut-off. Asthishappens,
the rising voltageat the collector of QI chargesthe capacitor C,toVec. SinceV, Thecharging current
of C flowsthroughthebase of Q, to completeitscircuit. R, iselected to provide enough current from
Vv cc tothebaseof Q, tokeepitin saturation, even when the charging current of 02 becomeszero and
C, chargestoVcc.

Inasimilar manner C, would have got charged to Vccinthe previouscyclewhen Qwasin
saturation. Actually at t =t thecapacitor C1 whichwas previously charged toV cc getsearthed withits
positively charged plate towardsground, the moment, Q2 goesinto full conduction. AsshowninFigC,
istheninparallel with emitter-basejunction of the* off’ transistor Q, Thisputsareversebiason Q equa
to-Vccatt =twhichiswell beyond cut-off bias of thetransistor.

The capacitor CI now starts .charging from -V cc towards +Vcc asshownin Fig. Att -t, the
negative voltage across C, reducesto zero and permitsbase current flow inthetransistor Q_This
actionisregenerativeandQ, instantly goesto saturation which intum cut-off Q  Thetimeconstant R

) ) Bl
controlsthe off period (t, - tQ) of Q, and can be set equal to the retrace period of the required saw
toothwave.

Themoment Q , goesinto saturation the positively charged plate of C., iseffectively grounded
through Q,. It then bebi nsto chargetowards+V cc at arate determined by thetime constant R,,C,.
OnceagainwhenV ~-, =0, the second trangition takes place to complete one cycleof operation. This
cyclethenrepeatsand permitsthecircuit to function asafreerunning multivibrator. Thetime constant
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R;,C, canbemade equal to thetrace period. Asshowninthecircuit, R, consstsof Rl 4 and Rwhere
R, isapotentiometer to adjust theretrace period and thereby control sthefLequency of themultivibrator.

HORIZONTAL DEFLECTION SECTION

It containsadriver and an output amplifier. Horizonta frequency isamplified by thetwo amplifiers
and fed to the horizontal deflection coilsand produce horizontal scanning.
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CONSTRUCTIONAND CIRCUIT OPERATION

Horizonta frequency 15,625Hz fromthehorizonta oscillator isfedto the horizontal driver trangstor
BD115. Thecollector voltageissupplied through R and primary of driver transformer. Emitterisbeing
earthed.

BD115 amplifiesthefrequency and givesit to the base of the output transistor BU205. 110V is
supplied to the collector of BU205 through primary of Line Output Transformer (LOT). Emitter is
being earthed.

BUZ205 conductsduring trace period and in retrace period it does not.

During the conduction, an electromagnetic field isdevel oped inthe primary of LOT. When the
transistor goes off, the electromagnetic field collapses and thusinducesa6KV at the center of the
primary. Dueto mutual induction, the LOT stepsup to produce an extrahigh voltage of 18000Volts.
ThisEHT voltagelsrectlfled by arectifier namely TV 20 and fed to final anode of picturetube. Also,
LOT producesboosted B of about +250V to biasthe gridsof picturetube. Hence power supply to
variousstagesistaken from LOT, itisalso named asauxilary power supply.

DAMPER DIODE

During the conduction of BU205, self oscillations are produced in the LOT. Thenegative half
cycleof thisoscillation isearthed by damper diode. Hence energy lossin horizontal output mostly
recovered. Soitisalso called asenergy recovery diode.

LINEOUTPUT TRANSFORMER

It operates on stepup and stepdown methods. Sinceitisused in high frequency, ferritecoreis
adopted. Itisheavily insulated with plastic, becauseit handlesavery high voltage.

Theother namesof Line Output Transformers
1. Hyback Transformers
2. Extrahightenson Transformers
3. Horizonta Output Transformers

VERTICAL OSCILLATOR
A sawtooth wave of 50Hz isneeded for vertical scanning. Thisstage produces 50Hz waves.
CONSTRUCTION

It belongsto the ramp generator typr oscillator. R* 00K) and C (0.47mfd) are used astime
constants. Biasing voltagefrom +25V supply isfed to the base of transistor -Q through VR, and R*
andtothecollector throughR, and R .. Vertical sync pulsesare given by theintegrator stagethrough
C, Apositivefeed back |sapp1?'| edto t%e bakeoff Q, through R, and C..

CIRCUIT OPERATION

After supply isgiven, C, starts charging through Rj. 50Hz sawtooth wavesare produced dueto
thedischargeof C, and feed to thevertical drivenand output amplifier and amplified. A feed back is
given from the output stage to itsinput. Hence undamped 50Hz waves are produced. If the base
voltageisvaried by variableresistor VR, collector current varies. It altersthetime of charging and
discharging of Cy Usingthis, we can dter thefrequency produced.
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VR actsasV Hold control and helpsto produce constant 50Hz saw tooth waves. We can
control therolling of pictureusing V hold control.
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Integrator BC148B
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Fig.4.30

During transmission, vertica sync pulsesfromtheintegrator synchronizethevertica oscillator to
produce stablepicture.

A presstisusedasV sizeor V Height (VR,). By varying this, we canincrease or decreasethe
height of thepicture.

VERTICAL DEFLECTION SECTION
It containsavertical driver and an output amplifier.
CONSTRUCTION

50Hz wavesfrom vertical oscillator arefedto thevertical driver Q,. Its. output iscoupled tothe
base of Qy A supply of +25V is applied to the collector of Q, through VR, and to the base of Q,
through Rj R* and R,. Thebase of Q, isconnected at thejunction of R* and R , Theemittersof Q,
and Q, are coupled %y R, and R.. The collector of Q, is being earthed. Cagacitor C, isplaced
between thejunction of R, and R, and Rt and R,. Theoutput istaken from thejunction of emittersis
fedtothevertical deflection cails.

CIRCUIT OPERATION

S0Hz saw tooth wavesfrom the oscill ator isamplified by Q and givento thebase of Q, and also
to the base of Q, through R . Since biasing voltage is given to Q, and Q,
from +25V supply, during the trace period of saw tooth wave, Q, forward biased and Q reverse
biased. So, Q, conductsand amplifiesthetrace of saw tooth wave. Onthe other hand, Q, turns off.

During retrace, Q, forward biased while Q, reverse biased. So, Q, conductsand amplifiesthe
retracewave. Q, turnsoff.
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Sinceonetransistor is pushed to conduction and another is pulled from conduction to off state,
thistypeof amplifier iscalled aspush pull typeamplifier.

Amplified saw tooth wavearetaken from thefunction of emittersand fed to thevertical deflection
coils. Hencevertical scanning takesplace.

A feed back istaken from the bottom of C, to vertical oscillator. Vertical balancing pulsesare
a sotakenfromitsoutput and supplied to the balancing amplifier.
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49POWER SUPPLY -TYPES

If thedetermined voltagetothe TV receiver circuitsin fluctuating often, thetransistors, zanier
diodes, capacitors, Lot and | Cswould beturned defective. To avoid this, aregulated power supply is
must for TV receivers.
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TYPESOF REGULATED POWER SUPPLY

Therearefour typesof regulated power supply viz.,
1. SCRtype
2. STRtype
3. Tranggortype
4.  Switched Mode Power supply (SMPS)
L et usstudy about transi stor type regul ated power supply.

SERIESTRANSISTOR REGULATED POWER SUPPLY

Thefigure showsthe seriestransistor regulated power supply. It operates on the principle of
negativefeedback.

CONSTRUCTION

Thiscircuit isdesigned with two transistors (Q, and Q,) and azener diode. Zener diodeis
connected at the emitter of transistor Q, The collector of Q, is connected to the base of Q, Un
regulated dc voltageisapplied tothecollector of Q,. Regulated dc voltageistakenfrom® emitter of Q.

CIRCUIT OPERATION

Unregulated dc voltageisgiven asinput to the circuit. Even though fluctuationsintheinput, the
output voltageismaintained constant. If input voltageincreases, output voltage al soincreases. Dueto
this, collector current of Q, increases. Therising current devel opsavoltage drop across R, So, the
basevoltage Q, decreases. Asaresult, the output voltage al so decreases. Hence the output voltageis

sable.
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If input voltage decreases, output voltage al so decreases. Dueto this, the base emitter voltage
decreases. Asaresult, collector current . of Q decreases. The decreasing current reducesthe voltage
drop acrossR causesthe base voltageof Q, increases. Asaresult, output voltageincreases. Hence
theoutput voltageisstable.
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A supply of +110V istaken asthe output. A resistor of 10K Q isconnected in serieswith 110V
supply anditisearthed througha12V zener diode. From here, supply voltageistaken fromfar audio
and horizontal oscillator stages. 120V zener di grde actsasover voltage protector. C, and C2 actas
reservoir capacitors. Preset R* helpstoadjust B voltage.

4.11 ALIGNMENT ,FAULTSAND RECTIFICATIONTECHNIQUES
1.2 ALIGNMENT OF TV RECEIVERS

Thefollowing equipmentsareused toalignand serviceaTV receiver
1)  Multimeter (20,000 Q/V AC& DC)
2)  Video Pattern Generator
3) Cathode Ray Oscilloscope (CRO)
4)  Sweep generator or Wobbulator
5  Marker generator
6)  Wobbuloscope
7)  Vectorscope

MULTIMETER

We should useamultimeter with high sengitivity toalignaTV Recelver. Itssengtivity should be
20,000Q/V AC & DC. i.e. tomeasure Il V ac or dc ,the input impedance of the meter should be
20,000fL I Dueto the high impedance of meter, it does not create voltagedrop in | circuitswhile
mesasuring. A low input impedance meter may damage [ Cswhilemeasuring pin voltages.
EHTVOLTMETER

Itisused to measure EHT voltage, whichisapplied tofinal anodelor ultor of aTV receiver. It
rangesfrom 0to 30,000V AC/DC. We (should use heavily insulated probesto measure EHT voltage.

These| probesarecalled asEHT probes. A very high resistanceis connected in serieswith the probes
tomeasurethisvoltage.

VIDEO PATTERN GENERATOR

VIDEO PATTERN GENERATOR

Vertical Horizontal Seven Bars Cross Dot Pure White
Bar Bar Colour Pattern Hatch Pattern
Pattern
Off Power @
On Attenuator _E OUSFY
Fig.4.34

Itiswidely usedtoaignand service TV receivers. For that purpose, it produces many patterns
and sound.
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USES

1) Usedtodignvertical linearity, horizonta linearity and vertica height.

2) Usedtoadjust centenary of picture, pin cushion adjustment and linear aspect ratio.
3) Usedtoget perfect contrast, brightnessand focusing levels.

4) UsedtoalignRF, IFand sound sections.

5) Usedtoget natural colour and to adjust purity and convergencein dolour receivers.
6) UsedtoaignaTV receiver whenthe programtransmissionisabsent.

FRONT PANEL LAYOUT OFAVIDEO PATTERN GENERATORAND METHOD
OFUSINGIT

Firgt, output istaken from RF out and isconnected tothe TV receiver. Alternator isprovided to
control thegain of theRF signal.

1) Wecanadjust vertica sizeand linearity using horizontd bar pattern.

2) Wecanadjust horizonta linerarity using vertical bar pattern.

3) By usingcrosshatch pattern, we can adjust both horizontal and vertical adjustmentsand
asofocusng.

4) Using 7 bar colour pattern, wecal align the chrome stages of acolour TV receiver to get
better colour.

5) Incolour receivers, we can aign convergence adjustment using Dot pattern.

6) Incolour receivers, wecan adjust black level and whitelevel using purewhite pattern.

7) Using the sound form the generator, we can align sound section

CATHODE RAY OSCILLOSCOPE
Itisshortly named as CRO. Using thisequipment, we can seethewaveformsin the screen.
USESOF CRO

1) Usedtoseethetimevaryingsignas

2) Usedtoalign RF, IF, Deflection and sound sectionsof aTV receiver.
3) Usedtomeasuresignal voltage

4) UsedtoserviceTV receivers

5) UsedtoserviceVCRandVCP

6) Usedtomeasurefrequency of asigna

7) Usedto measure phase shift

SWEEPGENERATOR

It produces sweep frequency to align RF, I F and sound sectionsto get response curvein CRO.
MARKER GENERATOR

Itisused to get peak response of aparticular frequency in TV receivers.
WOBBUL OSCOPE

Itisaequipment which containsaWobbul ator, CRO and amarker generator.
VECTORSCOPE

It containsacolour bar generator and aCRQ .
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ALIGNMENT PROCEDURE

1. Firgtof dl,trapcircuitsshould be aligned.
2. |f stage should bealigned next.

3. Sound section should bealigned.

4. Tuner should bealigned.

PRECAUTIONSTO BETAKENBEFOREALIGNINGATV RECEIVER

1) CRO, Sweep generator and TV receiver are connected through shiel ded cables.
2) All equipmentsshould be earthed properly.
3) Non-magnetic screw devicesshould beusedto alignthereceivers.

VIDEOIFALIGNMENT PROCEDURE

First of al, horizontd oscillator, AGC stages should bediaed. Connectionsare made as shown
inthefigure. Thereceiver and equipmentsshould betuned‘ ON”.

CRO

Q§ Focus
Sweep Marker |Sweep fre 4 @ |Intensity

generator quency

CRO RF Out Y H
Trap " IF Ll Detector

%Wé?ﬁp Mark&lr@- circuits Amplifiers probe -‘ - @ ----I

| :

Voltage =
to IF amps 50 Hz sweep

Fig.4.34

1) Responsecurveshowninthe CRO screen should bemadeclear.

2) Trapcircuitsshould bealignedinthe particular frequenciesto obtain accurateresponse
curve,

3) Freguency rangeof 34 to 38MHz should beflat in theresponse curve. For each frequency,
marker frequency should be dtered and then aligned.

4)  Alignment should be madeto get 50% amplitude of 38.9 MHz

SOUND IFALIGNMENT PROCEDURE

Marker Generator

? CRO
Marker
5.5 MHz
Sweep Generator Sound take off point fﬁl @
| ( Il
out Sound IF Detector V
Q Sweep @ 5.6 | amplfier [~ probe |——t@® H
MHz
50 Hz sweep
Fig.4.35
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1) Connectionsshould be madeasshowninfigure.

2) Tuner should be selected to ablank channel.

3) Marker frequency should be 5.5MHz.

4) 5.5MHzfrequency response should be made maximum by adjusting sound trap and sound
IFTs.

OBTAININGBETTERASPECT RATIO, PIN CUSHIONAND CENTERING
ADJUSTMENTSCENTERING

1) Crosshatch pattern should be selected | nthe pattern generator.
2) Adjust the centering magnet to get the picture at the center of the screen.

OBTAININGBETTERASPECT RATIO

1) Adjust horizontal linearity control to get horizontal linear partem
Adjust vertical height, linearity preset to get vertical linearity and correct height in the pattern.

PIN-CUSHIONADJUSTMENT
Adjust pin-cushion and ring magnetsto get bend less pattern
11.2SERVICINGOFTELEVISION RECEIVERS

Theprocedureof rectifying adefectivereceiver iscalled asservicing. It containstwo methods.
1. Locatingthefault
2. Troubleshooting

LOCATINGTHE FAULT

Themethod of identifying the effective stageinreceiver iscalled as' Locating thefault’. Wecan
identify it by observing symptomsinthe TV receiver.

TROUBLE SHOOTING

Themethod of identification of defective componentsand replacing themto operateaTV receiver
ingood condition as* Troubleshooting’ .

THE REASONSFOEATV RECEIVERBECOMINGDEFECTIVE

1) Usedforlonghourscontinuoudly.

2) Huctuating supply voltage.

3) Usinginhot places

4) Usinginhighly vibrating places(e.g. in buses)

5) Accumulated dustinthereceiver

6) Loosecontactinhousewiring

7) Holes in the back cover of the receiver is closed with clothes, polythene cover
disabling hest dissipation

8) Not disconnecting the cableand power cord when lightning occurs.

9) Fast changing of channels(in mechanical tunesonly)

10) Water poured through the holesin the back cover

11) Weak componentsdueto ageing.

TheabovereasonsmakeaTV receiver defective
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LET USKNOW HOW TOMAINTAINATV RECEIVER

1)
2)
3)
4)
5)
6)
7)

Using stabilizer to protect from voltagefluctuations

Should not behighly vibrated

Dust should beremoved frequently

L oose connectionsin housewiring should berectified

Do not closethe back cover with clothes, polythene cover whilein operation
Cableand power card should be disconnected when lightning occurs.
Protecting from not pouring of water into back side.

However maintaininga TV receiver, we cannot completely eiminatethe defectsoccurredinit.
L et usknow how to find out the defective stages and components by observing symptomsin the
defective TV receiver. Beforethat let us, study the precautionsto betaken while servicing areceiver.

PRECAUTIONSTOBE TAKENWHILE SERVICING

1)

2)
3)

4)
5)
6)

7)
8)

9)

While static test (checking of componentswhile TV isin off position) carried over, power
card and cable should be disconnected

Before static test, high voltagefilter capacitors should bedischarged

During dynamic test (measurement of voltage, currentinareceiver) weshouldsitona
wooden chair to avoid electric shock

We should not touch the L ot and final anode with handsor test probesof amillimeter (even
though wesitin awooden chain) to avoid heavy shock

Do not dischargethe high voltage capacitorswhilein operation. If itisdone, it would result a
heavy burst and a so the receiver would becomesdefective.

Picturetube should be handled with care. If picturetubewould befragile, implosion takes
place. It may wound the nearby persons

Do not solder whilereceiver isfunctioning

Adjust B" preset with care. Wrong adjustment may result ahigh BY It damages power
trangistors, LOT, ICsand picturetubein few seconds

Whilereplacing the defective componentswith the new one, confirm whether itisagood
qudity orriot..

10) Do not short circuit the near by circuit componentswhile measuring withthehelp of a

multimeter.

11) If ICisused, measure pin voltagesto find out thefault. Check the rel ated componentsin

whichthepinvoltageisnot obtained properly asper thecircuit diagram. If those components
aredefective, they should bereplaced at once. If required, finally 1C should bereplaced.

DEFECTSOCCURRED INTELEVISION RECEIVER
Variousdefectsthat may occur in various stagesof atelevision receiver aregiven below.
DEFECTSINANTENNA STAGEAND TUNER

1

2
3.
4

Snow only; Noiseonly

. Snowy picture; Noisy sound

Mismatching of audio and video

. Vendianlines
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5. Ghostimage
6. Onlyfew channelsreceived

DEFECTSINVIDEOIFSTAGE

1. Snowonly; Noisegnly

2. Snowy picture; Noisy sound

3. Only Painraster; No Program sound
4. Negdtivepicture

DEFECTSINAGC STAGE

1. Snowonly; Noiseonly

2. Snowy picture; Noisy sound

3. Mismatching of audio andvideo

4. Overloading

5. Negativepicture

6. Only Plainraster; No Program sound

DEFECTSINVIDEOAMPLIFIER

1. Dark picture; Sound OK

2. Noraster (light) on the screen; Sound OK
3. Retracelinesonly; Sound OK

4. Picturewithretracelines, Sound OK

5. Poor contrast or dim picture

6. Smearedpicture

DEFECTSINPICTURE TUBE CIRCUIT

1. Dark picture; Sound OK

No raster (light) onthe screen; Sound OK
Out of focus

Poor contrast or dim picture
Retracelinesonly; Sound OK
Picturewith retracelines, Sound OK
Slvery picture

8. Switch off spot

DEFECTSINHORIZONTAL SWEEPSECTION

Horizontal Sync. Loss

Dead Fault

Horizontally nonlinear picture
Verticd lineonly

Horizonta keystone
Blooming of picture
Breathing effect

Horizontal Fold over
Widthless

NoOg,A~WDN
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10. Ringng
11. Mirrorimage
DEFECTSINVERTICAL SWEEPSECTION

1. Horizontd lineonly
Cinemascopepicture
Vertical Sync. Loss
Verticaly nonlinear picture
Vertical keystoneeffect
Vertica Jitter

7. Pictureupsidedown

oOUAWN

DEFECTSDUETOMAGNETSUSED INYOKE SECTION

1. Pictureisnotincentre

Pincushion effect

Barrel shaped raster

Neck shadow

Tilted picture

A bright spot only, at the centre of the screen
7. Bendinthepictureat the cornersof the screen

DEFECTINTHE SYNC. SEPARATOR STAGE
1. Total Sync.Loss
DEFECT INTHEDIFFERENTIATORCIRCUIT
1. Horizonta Sync. Loss
DEFECTSINTHEINTEGRATORCIRCUIT
1. Vertica Sync,loss
2. Veticd jitter
DEFECTSINTHE POWER SUPPLY
1. Deadfault
2. Shrunkenraster
3. Humbarsand Humin sound
4. Wavy picture
5. PRicturerollingand wavy
6. Widthlesspicture
DEFECTSIN THE SOUND SECTION

1. Nosound; Picture OK

Sound barsin picture

Low volume

DistortedAudio

Huminsound

Noisy audio (Buzzin sound); Picture OK

oOUAWN

oOUAWN

105



FAULT FINDINGBY OBSERVING SYMPTOMS

We have studied about thetype of defectsthat may have occurred in observing symptomsinthe
receiver: Further let us see how afault can befound out by observing symptomsinthereceiver.

1. DEAD FAULT

If aTV receiver doesnot work completely, that isno raster and sound, thistypeof faultincalled
asDeadfault.

PRECAUTIONSTO BE TAKENWHILE SERVICINGADEAD RECEIVER

1. Firgtof al isolatethe power supply from other sectionsand check the power supply.

2. Dischargethehighvoltage capacitors.

3. If fuseisblown, check for short circuit and then only replacethefuse and operatethereceiver.

4. Thenewly replaced fuse should be the sameAmpererating asthat of the blown fuse.

5. If power supply isOK, Check the componentsin horizontal output, driver and oscillator in
thisorder.

THE PROBABLE CAUSESFOR DEAD FAULT

If there is no output from power supply...
Defective power cord, on off switch
DefectiveAC fuse, diodes, mainfilter capacitor
Defectiveregulator transistor, their biasing resistorsand zener diode
If regulator IC isused, measurethe poi voltages. If it isnot obtained properly, check the
related components.
Dry Soldering; Copper print cut
6. Finaly replacetheregulator . C, if required.
Note: We cannot concludewhether |.C. isdefective or not by using amillimeter. It can berectified
only by replacement.
If Power Supply output islow ...
7. Wesak filter capacitorsin 110V and. 12V
8. Improper adjustment supply preset.
If power supply output is high ...
9. Improper adjustment of B + supply preset
10. Defectiveregulator transistors, resistors, Capacitorsand Zener diode
If power supply output voltageisperfect, connect it with the other stages and measure the power
supply output voltages.
If the output voltages are not dropped and also the receiver is still dead. . .
11. Horizonta output transistor, biasing resistors, driver and oscillator stagesand related
componentsmay get opened.
If the output voltages are dropped after connecting with the other stages...
12. Shorted horizontal output transistor, damper diode, fly back capacitor and partia shorted
horizontal deflection coil, L.O.T.and TV 20.
(Note: TV 20, L.O.T. and deflection coil aremostly partialy shorted. We cannot identify it accurately
by using amillimeter. We can troubleshoot by replacement only).
13. Defective horizonta driver trangstor, transformer, biasing resistor and other capacitors.

AwWwbh P

u

106



14. Defective oscillator transistor, biasing resistors, capacitors, H.Hold preset (or H.H Q,old
coil)
(Note: If Horizontal oscillator doesnot produce 15,625Hz, the horizonta driver and output amplifiers
also do not function. Asaresult, therecel ver would become dead)
15. IfICisusedin oscillator stage, check the pinvoltages.
16. Dry soldering copper print cut
17. Findly replacethe horizontal oscillator IC, if required.

2.SHRUNKEN PICTURE ORRASTER

If the height and width of the picture appear unusually low, itiscalled as shrunken picture or
stamp typeraster. Thistype of defect appearsmostly in portablereceivers.

It occursdueto low household AC supply or low output from the regul ated power supply. Firs
toal check, by using avoltage stabatzer.

Fig.4.36
REASONS

1. Defectiveregulator transistors, biasing resistors, capacitors, and Zener diode.
2. Improper adjustment of B+ preset.
3. Dry soldering; copper print cut.

3.HUM BARSAND HUM IN SOUND

Fig.4.37
If pured.c. isnot obtained in the power supply, thisfault occurs.
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1. Defectiverectifier diodes, filter capacitor and power transformer
2. Dry soldering; copper print cut.

4. WAVY AND ROLLINGOFPICTURE

If puredcisnot obtained, thisfault occurs.
1. Defectiverectifier diodes, filter capacitor and power transformer.
2. Dry soldering; copper print cut.

5.VERTICAL LINEONLY

Fig.4.38

Thisdefect may occur, if the componentsin the path of horizontal deflection coil aredefective.
Because, if the horizontal output, driver and oscillator stagesdo not function, no raster can be seen.

1. Disconnected wirestothe horizontal deflection coil.

2. Open capacitor whichisin serieswith the horizontal deflection coil.

3. Dry soldering; copper print cut

4. Openhorizonta deflection coil and horizontd linearity coil (Very rare).

6.HORIZONTALLY NONLINEAR PICTURE (OR)HORIZONTAL NON
LINEARITY
1. Improper adjustment of horizonta linearity coil
2. Partid shortinhorizonta deflection coil (Very iare)
3. DefectiveL.O.T. (Very rare)

7HORIZONTAL FOLD OVER
1. Defectivehorizonta output transistor and L.O.T.
2. Usingimproper valueof capacitor in horizontal output stage
3. Defectivehorizonta deflection cail




8.HORIZONTAL KEYSTONE EFFECT

Fig.4.40

Itisalso named ashorizontal trapezoidal raster.
1. Partid shortinhorizontal deflectioncoil.

9.BLOOMING OF PICTURE

Fig.4.41

If the brightnessand contrast controlsof aTV receiver areincreased, the height and width of the
picturetendstoincrease. If the controlsarereduced, so asthe height and width of the picture. This—
effect issaid to be Blooming of picture.

1. DefectiveEHT rectifier TV 20
2. Weak L.O.T.
3. Wesak picturetube (Very rare)

10. BREATHING EFFECT

If theheight and width of the pictureisincreased and decreased automatically, thiseffectiscaled
as' Breathing effect’.

1. DefectiveE.H.T. rectifier, L.O.T. and picturetube.
11. WINDLESSPICTURE

1. Low power supply output voltage. Wesk filter capacitors
2.  Defective fly back capacitor which is earthed from the collector of the horizontal output
transstor.
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Fig.4.42

3. Capacitor in serieswith the horizontal deflection coil may bedefective.
4. Partid shortin horizontal deflection coil (Very rare)

12. RINGING

Fig.4.43
If vertical linesappearedinthepicture, itistermed as‘Ringing' . Itisalso called as* Thepicture
isinJal’.
1. Leaky horizontal output trang stor
2. Weak L.O.T.

3. Improper value of capacitor isused for Yokebalancing !
4. Openresigtor whichisin parald withthehorizonta linearity coil.

13.MIRRORIMAGE

Fig.4.44
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If pictureisappeared asinterchanging of left andright, itiscalled : as Mirrorimage' .
1. Polarity reversedin connecting wiresof horizontal deflection coil.

14 HORIZONTAL SYNC.LOSS

If the picture disappeared and only black danting linesare shown or if the pictureisdisplaced
fromleft toright or left toright, thiseffect isknown as‘ Horizontal Sync. Loss
FirstAdjust H.Hold.

If the slanting lines changing itsdirection, fault isin AFC stage.

1. DefectiveAFC diodes
2. Check thepath of fly back pulses. Dry soldering may occur.

If theslanting linesdo not changeitsdirection faultisin Horizontal oscillator stage.

1. Defectiveoscillator transistor
2. If1Cisused, check thepinvoltages
3. Dry soldering; copper print cut; Finaly replacethel C, if required.

15.HORIZONTAL LINE ONLY; SOUND OK
Thisisduetofaultinvertical sweep section.

(Note: Donot operatethe TV receiver with thisfault continuously because, it resultsin permanent
black lineinthe picturetube. So, check thereceiver infrequent intervals).

When wetouch thevertical sizepreset with ascrew driver, if thelineoscillatesup and down
or tendsto expand... thefaultisin vertical oscillator.

Fig.4.46
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1. Defectivevertical oscillator transistor, V.Hold, biasing resi stors® and capacitors.
2. MeasurepinvoltagesiflCisused.
3. Dry soldering; copper print cut.

If thelinedoesnot oscillate or expand. . . . Faultisin vertical driver and output stage.

Check thetransistors, biasing resistors, capacitors-in these stages.
Disconnection of wiresto thevertical deflection coil

Capacitor in serieswiththevertical deflection coil may get opened.
Dry soldering or copper print cut

. Openvertica deflectioncoil (rare)

16. INSUFFICIENT HEIGHT; SOUND OK

If raster does not appear to aparticular extent in up and down of the screen, itiscalled as
‘Insufficient height’. Itisalsotermed as‘ Cinemascope effect’ .

Faultisinvertical othrput stage
1. LowB supply tovertical output stage

O N OA

Fig.4.47

Improper adjustment of vertical Sizepreset

Defective capacitor in serieswith thevertical deflection cail.
Defectivevertical output transstors, biasing resistorsand capacitors.
Dry soldering; copper print out

IfICisused, measurepinvoltages.

17.VERTICALLY NON LINEAR PICTURE; SOUND OK

OO AWN

Fig.4.48
1. Improper adjustment of vertical linearity preset
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5.

Dry soldering; copper print cut

Defectivevertical output transstorsand their biasing components
If ICisused,. measurepin voltages.

Finally replacethelC, if required

18.VERTICAL KEYSTONE EFFECT

1. Patid shortinvertica deflection coll
19.VERTICAL JITTER; SOUND OK
If picturejumpsup and down, thiseffectisknown asVertical jitter.

1
2.
3.

Improper adjustment of V.Hold
Defective componentsin Integrator stage
Dry soldering; copper print cut.

19(A).PICTURE UPSIDE DOWN ; SOUND OK
1. Polarity reversedin connecting wiresof vertica deflection coil.

PEC]
J d A

Fig.4.50

20.PICTUREROLLING FROM TOPTOBOTTOM ORBOTTOM TOTOP
SOUND OK

Thiseffectisal soknown asvertical sync. loss. First of all, adjust vertical Hold.
If rolling of picture changesits direction ....
Faultisin Integrator stage.

1. Defectivecapacitor or resistor in Integrator stage. .

2.

Integrator stage may not receivethe sync, pulsesfrom the sync, separator.

If rolling of picture does not change its direction ...
Faultisinvertical oscillator.
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Fig.4.51

[.  Checkthevertica oscillator transistor, itsbiasing resstorsand JV.Hold
2. IfICisused, measurepinvoltages

3. Dry soldering; copper print cut

4.  Finaly replacethel.C,if required.

21. PICTUREISNOT IN CENTRE; SOUND OK

Fig.4.52
Improper adjustments of centering magnets. Placeamirror infront of the TV receiver. Adjust
centering magnetsin the yoke section properly to get correct centering of picture.

22. PINCUSHION EFFECT

Fig.4.53
Improper adjustment of pincushion magnets. Placeamirror infront of the TV receiver. Adjust
pincushion magnetsin the yoke section properly to trouble shoot the effect.
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23.BARREL SHAPED PICTURE
Improper adjustment of pincushion and ring magnets.

Placeamirror infront of thereceiver. Adjust properly the pincushion and ring magnetsto rectify
thiseffect.

24.NECK SHADOW

If pictureappearsinround shape, itisknown as‘neck shadow’ if theyokeinthe neck of
picture tube moves backwardstowards CRT board, thisfault appearsinthe screen.

Placeamirror infront of thereceiver.
Movetheyoketowardsthe neck of the picturetube and tight the screw intheyoke.

Fig.4.54
25. TILTED PICTURE

Fig.4.55
If yokeistitled narrowly inthe neck of the picturetube, thiseffect appearsin the screen.
Makeit to befitted correctly and tight the screw in the yoke.
26. PICTURE BEND IN CORNERS

Improper adjustment of comer correction magnets. Adjust the comer correction magnetsso as
torectify it.
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Fig.4.56
27.ABRIGHT SPOT INTHE CENTRE OF THE SCREEN

Itisalso known asswitch on pot. Generdly, thewiresconnecting horizontal and vertical deflection
coilsmay be disconnected.

Observing thewires correctly and then connect them to the respective deflection coils.

28. TOTAL SYNC.LOSS

Fig.4.58
If picturerollsboth | eft to right and top to bottom, it isknown as* total sync. loss

Faultisin sync, pulseseparator circuit. Check the copper track of the compositevideo signal to
thesync, separator circuit. Check thetransistor, biasing resistorsand if found defective, replaceit.

Resolver thedry joints.
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29.NORASTER (OR)NOLIGHT ON THE SCREEN; SOUND OK

First, observethat thefilament isglowing or not.
If it glows ......

1. Check thevoltageat Gl and G2

2. Defectivevideo output transistor and itsbiasing resistors

3. Absence of supply volt to the cathode

4. CRT baseisnot properly fitted to the picturetube.

5. DefectiveEHT rectifier TV 20

If filament does not glow..... (Provided the voltages at other electrodes are OK)
6. Check theVoltage6.3V AC at thefilament

7. Check thecontinuity of thefilament.

30.INSUFFICIENT BRIGHTNESS(OR) DARK PICTURE

Low voltagesat Gl and G2

Defective brightness Control

Improper fitting of CRT base

DefectiveVideo output transistor and itshiasing resistors
5. Dry soldering; copper print cut.

31. POOR CONTRAST ORDIM PICTURE; BUT THERE ISSUFFICIENT
BRIGHTNESS

1. Defectivevideoamplifier transstor, its ‘bias ng componentsand contrast control.
2. MisdignedVIF stage
3. Dry soldering; copper print cut.

32.DIM PICTURE; INSUFFICIENT BRIGHTNESS
Defectivepicturetube.
33.0UT OF FOCUSOR DEFOCU

AwWwphpPE

1. Lowor highvoltageat G3
2. DefectiveCRT

34.ARCINGINPICTURE TUBE

First of all, switch off the TV receiver. I solate the power supply and check thevoltage at the
power supply output ishigh or not (correct voltage: 20" BAV 110V; 14" B/W 10.4V) at the output of
power supply. Find out thereasonsand it should berectified first.
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Even after that, arcing takes place, the picturetubeisdefective. Replaceit with agood one.

35.SILVERY PICTURE
If slver coating like picture appearson thehighwhitelevelsof thepicture, itisknown assilvery
picture.

1. Wesk picturetube
2. Itmay bereduced with the help of picturetuberejuvenator circuit.
3. Replacing the new oneisthe permanent resol ution.

36. SMEARED PICTURE

Fig.4.60

Very small linesappeared adjacent to the pictureisknown as Smeared picture.
Itisdueto excessivelow frequency response.

1. Defectivepeskingcoil.

2. Misdigned VTF stage.

37.RETRACE LINESONLY; SOUND OK

1. Defectivevideo output trans stor and itsbiasing components.

2. Excessvevoltageto G and G2 of picturetube (Using low valueof supply resistors
misappropriate)

3. Short circuited filament and cal liope of the cathode of the picturetube (rare). If short
circuit occurs, rectify it with thehel p of short remova circuit.

38.PICTUREWITH RETRACE LINES, SOUND OK




=

Defectivevideo output trans stor and itsbiasing components

Slightly high voltageto Gl and G2

3. Check blanking amplifier, its biasing components and track of the blanking pulses to
thevideo amplifier.

4. Weak picturetube, (rare)

38A) SWITCH OFF SPOT

N

Fig.4.62

A bright spot appearseven after the TV recelver isbeing switched off iscalled asswitch off spot.
If it persistsfor along time, the phosphor bums and asaresult ablack spot appearsin the centre of the
screen permanently.

1. Open capacitor earthed from G1

2. Openspotkiller diode.

3. Loosecontactin CRT base.
39A) SNOW ONLY ; NOISE ONLY (PICTUREAND SOUND HAVE NOT BEEN

RECEIVED)

For theabove said symptoms, follow theinstructions given bel ow to rectify the defects. First of

al, Check the TV receiver inaneighbor’shouse (if it ispossible), where reception should be good.

4 N

\_ /

Fig.4.63
At that time, the picture and sound is very good....

Faultisintheantennasystem anditsrelated devices.
1. Incorrect antennadirection
2. Check thedipoleconnection, continuity of feeder wireand balun transformer.

3. Defective Booster and its power supply.
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Fig.4.64

If picture and sound are not received properly.
FaultisintheTV receiver.

Disconnected input wiresto thetuner.

Check the B+ and AGC voltagesto thetuner.
Improper adjustment of AGC preset.

Defective RF tuner.

Misdigned VIF stage.

Dry soldering; copper track cut

10 If ICisusedintheVEF stage, measure pin voltages.
11. If required, finaly replacethelC

40.MISMATCHINGOFAUDIOANDVIDEO

Even after finetuning isdone, the sound isreceived perfectly whilethe pictureisnot clear, and
viceversa, thiseffect iscalled asMismatching of audio and video.

1. Check theantenna, Booster and feeder wire

2. Improper alignment of AGC prest.

3. Defectivetuner.

40A) ONLY FEW CHANNEL SRECEIVED
Defectivetuner.
41. GHOST IMAGE
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If animage appearsvery next to the picture, it issaid to be Ghost image.

1
2.

Reflected signal isthereason for thisdefect. Erect the antennacorrectly.
Low quaity Booster, feeder wireand tuner.

42.VENETIANLINES; SOUND OK

ey e e . fw

Venetian lines

Fig.4.66

If black and whitelines appear onthepicture, it iscalled asVenetian lines. Thiseffect hidesthe
picture and hence known as Venetian blind effect.

REASON

Itisdueto the co-channel interference. If two different TV stationsbeing broadcast in same
channel, thisfault occursinaTV receiver. Any one of the channel sshould be madeto receive properly
by adjusting theantennasystem.

43.ONLY PLAIN RASTER; NO PROGRAM SOUND
If only aplainlight appearswithout snow, itissaid to be Plainraster.
REASONS

1

AW
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9.

Unavailability of B+ and AGC voltagesto thetuner.

Disconnected | F cablefrom thetuner tothe VIF stage.

Defectivetuner.

Defective transistors, diodes, biasing resistors, |IFTs and capacitors in Video |IF
preamplifier, Video IF amplifier and Video detector.

Defective SAW filter.

IfiCisused, measurepinvoltages.

Dry soldering; copper print cut.

ReplacetheVIFIC, if required.

Defectivevideodriver amplifier transstor anditsbhiasngresistors.

44. NEGATIVE PICTURE ; SOUND OK

If black partsof picture appear white, and white parts appear black (likeanegativefilm of still
photo), thiseffect iscalled asNegativepicture.

1
2.

Polarity reversed video detector diocje.
Excessve AGC biasand defective capacitor inAGC section.
121



3. Absenceof compositevideo signa from video amplifier to theAGC stage.

4.
S.

Unavailability of flyback pulsesfrom LOT to the AGC stage.
Dry soldering; copper print cut

45.0VER LOADING

If the screen becomes dark after the antennaor cablewireisconnected, thiseffectisknown as
overloading (Infew TV receivers, picturewavy or pulling).

REASONS

1
2.
3.

Defectivetrans stor or capacitorsinAGC stage
If ICisused, measure pinvoltages
Finally replacethelC, if required.

46. PICTURE OK; NO SOUND
REASONS

1
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8.

Check the speaker, its connection, and speaker coupling capacitor.
Check the supply voltage of the sound section.

Open earphonejack.s’ v?

Defective output transistors, biasing resistorsand sound | F stage.
Dry soldering; copper print out

Openvolume control

If ICisused, measurethe pinvoltages.

Finally replacethelC, if required.

47.LOW VOLUME; PICTURE OK

1
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Low B+ to the audio output stage
Defective speaker

Misaligned sound IFTsand coils
Defective Volumecontrol

Defective capacitors

Dry soldering; copper print out

If ICisused, measurethe pinvoltages
Finally replacethelC, if required.
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48.DISTORTEDAUDIO; PICTURE OK

Defective speaker and its coupling capacitor

Defectiveaudio output transstors, biasing resistors.

Misaligned sound IFTsand coils.

Dry soldering; copper print cut.

5. If ICisused, measurethe pin voltagesandfinally replacethel Cif required.

49.HUM AUDIO; PICTURE OK

1. Defectivediodesand capacitorsinwhich the supply istakenfor audio section.
2. Second B+ Filter capacitor (in the sound section) may be defective.

50. SOUND BARSIN PICTURE

AwWbhpPE

Fig.4.68

If bar appearswhile sound heard, thiseffect isknown assound barsin picture.
Improper adjustment of sound trap, IFTsand Cails.

51.NOISY 51.NOISY AUDIO (BUZZ IN SOUND); PICTURE OK.
Improper adjustment of sound trap, IFTsand coails.
PRECAUTIONSTOBETAKENWHILEHANDLINGTHEPICTURE TUBE

1. Theneck of thepicturetubeismade of thin glass. Do not over tight the screw intheyoke.

2. Thepinsof the CRT may get broken whilefixing and removing CRT board. So, handle
with care.

3. A shiddwireshould be placed over the aquatic coating of the picturetubeand it should be
earthed. Othenviseit will giveshock tous.

4. Beforedisconnecting thefinal anodepoint, it should bedischarged first with heavily insulated
screw drives.

5. Sincepicturetubeisevacuated, if mishandled, it may getimplosionand asaresult thetube
fragmentsmay fly inal directionsand may cause sever injury to the nearby persons. So, it
should behandled with care.

L et usknow the defectsarising in the picturetube and how to replacethe old picturetubewith a
new one.

DEFECTS
1. Insufficient brightnessever after the brightnesscontrol isat maximum.
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2. Insufficient black level even after the contrast control isat maximum.
3. Dimlight appearsdueto weak cathode emission.

4.

5. Nolight because of opened filament.

Bluearcinginthepicturetube.

TheNew picturetubeto be bought should be the samemodel asthat of the old one. Care should
be taken while checking the biasing voltage of old CRT, which should be suitableto the new CRT. If
not, we should arrangefor the biasing voltagesto the new CRT.

PROCEDURE OF FIXINGANEW PICTURE TUBE

1
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First, dischargethefinal anode point and them disconnect it.

CRT board and yoke should beremoved from the old CRT.

Unscrew thefour nutsfixed on the cabinet using tubular spanner.
Removetheearthwire

Placethe new CRT andtight thefour nutson the cabinet using tubular spanner.
Shieldwireshould betightly tied in the external aguadag coating and earthed.
Yokeand CRT board should be placed one by one.

Final anode point should be connected properly. Now if weswitchonthe TV receiver,
sufficient brightnessand contrast can be obtained inthepicture.

QUESTIONS

|.CHOOSE THE BEST ANSWER

1

To Form picture on the television screen we need scanning lines per
second

A) 625 B) 1025 C) 15625 D) 50
Theéectronray moving fromlefttoright andright toleftiscalled as
A) Horizontal scanning B) Vertica scanning
C) Interlaced scanning D) Sequentia scanning
Theradio of picturetube’slength and heightiscalled
A) Kdl factor B) Interlaced scanning
C) Aspect Radio D) Sdlectivity
Theoutput current of the cameratubeiscalled depend upon light fallsontheglass
faceplateiscalled
A) Spectral Response B) Dark current
C) Light Transfer characteristic D) Sound Transfer characteristic
VEDIO bandwidthinthe CCIR-PALB systemis
A) 10MH2 B) 15MH2 C) 25MH2 D) 5SMH2
The function of VEDIO Detector filter the carrier waves from the VEDIo IF signal
and separatethe
A) Composite VEDIO signals B) AFwaves
C) RFwaves D) VEDIOsgnds
Therate of Horizontal frequency in TV Receiveris
A) 625H2 B) 75H2 C) 15625H2 D) 75H2
A saw tooth wave of isneeded for vertical scanning
A) 50H2 B) 75H2 C)15625H2 D) 75H2
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9. Theother nameof LOT is

A) Step down Transformer B) Step up Transformer
C) extrahigh Tenson Transformer C)Auto Transformer
10. Incolour Television picturetruethereare electrongunsare used
A) Five B) two C) Three D) Seven

1. ANSWERIN ONE ORTWOWORDS

What ismeant by scanning ?

What type of cathodeisused in picturetube?
What ismeant by A cgadacoating?

What ismeant by Aspect radio?

Writetwo type of cameratube?

Definedark state TV Receiver.

Definesolid state TV Receivers.

Writeany two functionsof aTuner.

What isthefunctionsof VEDI O Detector.

10 Wheat isthefunctionsof vertical oscillator.

. ANSWERINFEW LINES

Definelnterlaced scanning.

Definekdl factor.

Definethefunction of eectrongun.

What ismeant by dark current in cameratubes.

Writedownthe VEDIO IF any sound | F Frequenciesof aTV Recelvers.
Wheat arefunctionsof VEDIOAmplifier?

What isthefunction of contrast control ?

Wheat isthefunction of horizontal oscillator?

How EHT Voltage produced in horizontal output transformer?

10 Wheat isthefunctionsof Vertical oscillator?

IV.EXPLAINABOUT ONE PAGE

Draw and Specify the partsof picturetube.
Draw and Explainthe Composite VEDIO signdl.
Draw theblock diagram of tuner explainitseach stage.
Draw the VEDIO deflection circuit withwaveformsand explainitsfunctions.
Draw the Vertica deflection circuit withwaveformsand explainitsfunctions.
What arethereasonsfor NorasterinaTV Receiver.
Wheat arethereasonsfor picturewithinsufficient heightinaTV Recelver.
Wheat arethereasonsfor aTV receiver becoming defective?
Explainwith suitablediagramsthe mixing method of colours.
. What arethereason for thedefectsinaTV Recelversgiven bellow
a Bloomingof picture
b. Vertica keystoneeffect
c. Veticd lineonly
d. Mirrorimage
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V.ANSWER BRIEFLY

Explaintheworking of picturetube.

Draw and Explaintheblock diagram of TV to Transmitter.

Draw the block diagram of abetween TV Receiver with Waveforms.

Draw thefunctionsof venousstagein between TV receiver.

Draw and Explain thedirect coupled video amplifier circuit withwaveforms.
List out the probable causesfor Dead faultinaTV receiver in Sequential order.
Explain the Working of image orthicon cameratubewith nest diagrams.
Explain theworking of Videocon cameratubewith explain sketches.

Draw and explainthe horizontal deflection circuit.

10 A TV Receiver showsHorizontal lineonly sound OK stagethe Reasonfor it.

ANSWERS
1A 2B 3C 4C 5D 6A 7C B8A 9C 10C

©WoooNoOUhAhwWDNE

126



5. AUDIO,VIDEO EQUIPMENTS
S51INTRODUCTION
GRAMOPHONE

Gramophoneiskind of record player. The soundswhichisstored inthe placeisconvertinto
an electrical noteby atonearm. It isused to hear the songsand music's, soitiscalled record player.

RECORDING TECHNIQUE

Theimportant parts of agramophone
1 Turntable

2 Tonearm

3. Pick up head

4. Motor

5. Speed regul ator
1. TURNTABLE

Itisaround madeby aluminum or steel whichisawaysinrotation. Itisnot directly connected
tothemotor. Thereisarubber whedl intouch with therim of therotating plate. The diameter of the
whed islessthan therotating disc. Also thediameter of themotor axisissmall. A number of rotationin
theaxismake onerotation in thewhed and anumber of rotation inthewhed makeonerotationinthe
disc. Thustherotation transfersfrom motor to disc. So any high speedinthemotor rotation, givesonly
adow rotation inthedisc recording platesare placed on thedisc.

2. TONEARM

Tonearmisahandle part which haveatouch with player. It hasapick up head on cartridge.
Using thetone arm the recorded songs are convert into e ectrical wavesby making afriction with the
player. Thiselectricad wavearegiventotheinput of theamplifier. Thereisa springwhichisused move
the needle uniformly. So the tone arm move smoothly ontherecord player even though hasmany up

and downs.
Ac/Dc Supply——)f
Fw ]

@

F.W.Fiddwinding
A-Armature
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Regulator knob

Tonearm

Arm hold

TurnTable

Pick up Head (Crystal)
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Micro phone

Fig. 5.1 (a) partsof agramophone
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3.CRYSTAL (Pickup head)
Itisinthetip of thetonearm. Thecrystal isused to convert the sound into el ectrical wave.
4. MOTOR

Itisablower or universal motor has particular speed withlow voltage. Some playershave
d.c.motors

5.SPEED REGULATOR

Speed regulators control sthe speed of the player. It isalso used the change the speed inthe
range of 16RPM, 35RPM, 45RPM and 78RPM. This meansif we change the switch in position
45rPM it has45 rotation per minute.

WORKING PRINCIPLE

Switch on the power, the player beginsitsrotation at once, whiletheplayer ontheturntable
have acertain speed torotate. Keep the crystal point of thetonearm ontheplayer. Thelinewhichis
printed on the plate make aconnection with the needle, and convert it aninto aelectrical wave. This
wavesaregivento anamplifier toamplify thesignal. Thisamplified sgnalsaretransfer to the speaker.
Speaker again convert theelectrical sgna into sound signal.

5.2TAPE RECORDER

Itisadeviceusedto sharethemusicinaribbonwindedinto small wheels. Soitiscalled tape
recorder. Recorded music'sor songsare convert into electrical signal and stored intheribbon (tape)

Microphone
Input

Input
Amplifier

2

First Second i
Record Record Visuval

Amplifier Amplifier Indicator

| Plate Amplifier |

Base Osdi
Amplifier lator

I Record |

Base = ‘ Audio
Inverter output Speaker

5.2 Block diagram of taper ecor der
RECORDING TECHNIQUES
Themain parts of thetaperecorder

Erase Erase
Amplifier Head

1. Tape
2. Hedd
3. Motor
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Amplifier
Micro phone

L oud speaker
. Supply wire

1. TAPE

Itisarectangle shaped plastic box. It containstwo whedls. Along tape made by Zinc withiron
whichisused to record themusic. Taperecordsareavailablein C-60, C-90 size of cassettes.

2.HEAD

According to the speed of thetape recorder, the sound signal ischanged. Thischange of speed
isconvertintodectrica sgna then given onto an amplifier stage.

3.MOTOR

Motor isused to drivethetwo whed s, whichiswinded with ribbons. Thewhed sareindirectly
connected to the motor by abelt. The motor isless power shaded pole motor or synchronous motor
type.
4.L.0UD SPEAKER

Thisconvertstheeectrical signal into sound signal
5.MICRO PHONE

Itisused to convert thesound signal into electrical signal
6.VOLUME CONTROL

Thiscontrol isused to increase or decreasethe sound. It isavariableresister. A round carbon
track having micro plate moving along thetrack. The distance between the carbon tracksvariesthe
current. Thusthevolume changed.

7.POWER CORD

It suppliesthe voltagesfrom the main power supply. Therearethree colour wiresin the card
arered, green and black. It meansthat red is+ive, black is—ve and greenisground.

8. AMPLIFIER
Itamplifiestheweak signal into highlevel theamplified output isgiveninto the spesker.
KINDSOFBUTTONSINATAPE RECORDER

1. Record
Playback
Refwind (R.W)
Fron/Forward(F.F)
Stop
Eject
7. Autostop
A small motor made by plastic or steel having low power speed. It isasynchronousmotor or
shade pole motor. A proper connectionismadein front of thetapewhichisusedto record themusic.

No oA

oOUAWN
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A button switch on thetaperecorder drivethetapeto move. A rectifier circuit isconnected to themotor
which givesaDC supply voltage.

By giving the DC supply to the motor and open the cassette door using g ect button and put the
tapein side. Switch the head button thetap beginsto movewith hel p of motor. The head readsthetape
and convertsthesound signal into electrical sgnal. Thiselectrica sgna isamplified by anamplifier and
then given to the speaker. Speaker convertstheelectrical signal into sound signal.

APPLICATIONS

1 Itisused asahome appliance
2. We can enjoy themusic'susing tape recorder
3. It needsonly low voltage

4. Different shapesand kinds of cassettesare availablein themarket at |ow prices.
5.3 COMPACT DISC (CD)

A compact discisanoptica disc usedto storedigital data. It wasoriginaly developedto store
sound recordings exclusively, but later it al so allowed the preservation of other typesof data. Audio
CDshavebeen commercially availablesince October 1982. 1n 2010, they remain the standard physical
storagemedium for audio.

Standard CDs have adiameter of 120mm and can hold up to 80 minutes of uncompressed
audio (700MB of data). The Mini CD has various diameters ranging from 60 to 80mm; they are
sometimesused for CD singlesor devicedrivers, storing up to 24 minutes of audio.

Thetechnology was eventually adapted and expanded to encompass datastorage CD-ROM,
write—onceaudio and datastorage CD-R, rewritable media CD-RW, video compact discs (VCD),
super video compact discs (SVCD), photo CD, picture CD, CD-I, and enhanced CD.

A CD ismadefrom 1.2mmthick, almost pure polycarbonate plastic and weighs 15-20grams.
From the center outward, componentsare: the centre (spindle) hole, thefirst transition area(clamping
ring), the clamping area(stacking ring), the second trangition area(mirror band), theinformation (data)
area, andtherim.

ONORIC)
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Athinlayer of duminum or, morerarely, goldisapplied to thesurface making it reflective. The
metal isprotected by afilm of lacquer spin coated directly onthereflectivelayer. Thelabd isprinted on
thelacquer layer. Common printing methodsfor CDS are screen printing and offset printing.

CD dataare stored asaseriesof tiny indentationsknowsas* pits’, enclosed in aspiral track
model into thetop of polycarbonate layer. The areas between pitsareknown as*lands’. Each pitis
approximately 100nm deep by 500nm wide, and variesfrom 850nmto 3.5imin length.

Diagram of CD layers. A.A Polycarbonatelayer hasthe dataencoded by using bumps. B. A
shiny layer reflectsthelaser. C.A layer of lacquer hel pskeep theshiny layer shiny. D. Artwork isscreen
printed on thetop of thedisc. E.A laser beam readsthe CD and isreflected back to asensor, which
convertsitinto electronic data.

The distance between the tracks, the pinch is 1.6im. A CD isread by focusing a 780nm
wavelength (near infrared) semiconductor laser through the bottom of the polycarbonatelayer. The
changein height between pits (actualy ridgesas seen by thelaser) and landsresultsin adifferencein
intengity inthelight reflected. By measuring theintensity changewith aphotodiode, the datacan beread
fromthedisc.

5.3.1VIDEO COMPACT DISC (VCD)

VCD standsfor “video compact disc” and basically itisaCD that contains moving pictures
and sound. AV CD hasthe capacity to hold up to 74/80 minutes on 650M B/700Mb CDSrespectively
of full motion video along with quality stereo sound. V CDs useacompression standard called MPEG
to store the video and audio. A VCD can be played on almost all standalone DV D playersand of
course on all computerswith aDVD-ROM or CD-ROM drive with the help of a software based
decoder/player. It isalso possibleto use menus and chapters, similar to DVDsonaVCD and aso
simple photo alburm/dide showswith background audio. Thequality of avery good VCD isabout the
same asaVHStape based movie but VCD isusually abit moreblurry. If you want better quality
checkout SVCD, CVD or DVD.

5.32MP3CD

AnMP3isacompact disc (usually aCD-R or CD-RW) that containsdigital audiointheMP3
fileformat.

Because of audio datacompression, an MP3 CD doesnot haveto spin all of thetime, thereby
saving battery power. The song isbuffered in random- accessmemory, which also providesprotection
against skipping. Thenumber of songsthat adisc can hold depends on how the songsare encoded and
thelength of thesongs. A standard audio CD (74minutes) can hold about 18 songs, adataCD containing
mid-quality (160K bps) MP3filescan hold about 138 songs.

ID3 tags stored in MP3files can be displayed by someplayers, and some players can search
for MP3fileswithin directoriesonan Mp3 CD. The sound quality of an MP3 CD isinferior to that of
an audio CD, because MP3 compression islossy. Because MP3 CDsarejust plain dataCDswith
MP3filesonthem, and thereisno officia standard, theformat expected by different playersvaries.
Thissometimes|eadsto incompatibilitiesand difficulty in playing disksfor variousreasonssuch as:
filenamelength limits, sub folder limits, number of fileslimitsand specid character bugs.
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53.3DVD

DVD asoknown asdigital versatiledisc., isan potical disc storage mediaformat and was
invented and devel oped by Philips, Sony, Toshibaand TimeWarner in 1995. Itsmain usesare video
and data storage. DV Ds are of the same dimensions as compact discs (CDS), but are capable of
storing just under seven timesas much data.

Variationsof theterm DV D often indicate theway datais stored on the discs: DV D-ROM
(read only memory) hasdatathat can only beread and not written; DV D-R and DVD+R (recordable)
can record data only once. DVD-RW (rewritable), DVD+RW, and DVD-RAM (random access
memory) canall record and erase datamultipletimes. Thewavelength used by standard DV D lasersis
650nm; thusthelight hasared colour.

DVD-Videoand DVD-Audiodiscsrefer to properly formatted and structured video and audio
content, respectively. Other typesof DV Ds, including thosewith video content, may bereferred to as
DVD datadiscs.

534 MP4

M P4 isan abbreviation for moving pictureexpert Group-4. First publishedin 1998, MPEG-4
or MP4 was designed to encompass all thefeaturesthat were part of earlier releasesof MPEG files
and add afew morethat would prove helpful with the advancing online technology of theday. Asa
standardized group of video and perceptual coding formats. MPin genera quickly becameahit with
theaverageinternet user. Theintroduction of M P4 madeit possiblefor the audienceto continuegrowing
by providing quicker, faster and higher quality broadcast mediafor the average user.

So great was the success of MP4 that by 1999, it was considered the gold standard for all
typesof streaming and broadcast applicationsonline. Thefunctionality of theformat was such that
programmerswere ableto easily make use of MP4 on web sitesand in various other applications.
Businessesfound it to beasal esand marketing tool, and residential usersalso had agreet timeviewing,
swapping, and even creating their own streaming mediain themP4 format.

Because MP4 wasareliable application that required arelatively low amount of bandwidth,
just about everyone could take advantage of using thetool. Thiswas especially true astechnology
madeit possibleto create more powerful desktop and laptop systems. The enhancement of the speed
of varioustypes of internet connections al so helped to make MPA4.

535BLURAYDISC

Blu-ray disc (officid abbreviation BD) isan optica disc storage medium designed to supersede
the standard DV D format. Itsmain usesarefor storing high-definition video, play station 3 video
games, and other datawith up to 25GB per singlelayered, and S0GB per dual layered disc.

ThenameBlu-ray disc derivesfrom the*“bluelaser” used to read the disc. Whileastandard
DV D usesa650nanometer red laser, Blu-ray disc usesashorter wavelength 405nm laser, and allows
for over fivetimes more datastorage on singlelayer and over ten timeson doublelayer Blu-ray disc
thanastandard DVD. Thelaser color iscalled“blue’, butisviolet totheeye.

Blu-ray discscan be clustered together in systems such as optical jukeboxesto increase data
storage. Thisisincrease of storage can span multipleterabytesand utilize hundreds of Blu-ray discs.
Thesesystemsare currently thelargest storage unitsusing Blu-ray technology.
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5.4MEMORY CARD

A memory card (sometimes called aflash memory card or astorage card) isasmall storage
medium used to store data such astext, pictures, audio and video, for use on small, portable devises.
Most of the current products use flash memory, although other technol ogies are being devel oped.
Thereare number of memory cardson the market, including the SD card (securedigital card), the CF
card (compact flash card), the smart mediacard, thememory stick, and themulti MediaCard (MMC).
Thesecardsare of varying sizes, and each isavailablein arange of storage capacitiesthat typically
correspondsdirectly to the price. The compact flash card isabout the size of amatchbook, whilethe
mediacard and secure digital card are each about the size of a postage stamp. The latter two are
expected to reach storage capacitiesup to 1 gigabyte (GB) by the end of 2002.

Most avail able cards have constantly powered nonvol atile memory, which meansthat datais
stable onthe card, isnot threatened by aloss of power source, and does not need to be periodically
refreshed. Because memory cardsare solid state media, they have no moving parts, and therefore, are
unlikely to suffer mechanical difficulties. Earlier removable storage media, such asthe PC Card, the
smart card, and similar cards used for game systems can also be considered to be memory cards.
However, thenewer cardsaresmadller, requirelesspower, have higher storage capacity, and are portable
among agrester number of devices.

54.1UNIVERSAL SERIAL BUS(USB)

Universa Serid Bus(USB) isaspecification to establish communication between devicesand
ahost controller (usualy persona computers), devel oped and invented by Ajay Bhatt whileworking
for Intel. USB isintended to replace many varieties of serial and parallel ports. USB can connect
computer peripheralssuch asmice, keyboards, digital cameras, printers, persona mediaplayers, flash
drives, and externa hard drives. For many of those devices, USB hasbecomethe standard connection
method. USB wasdesigned for personal computers, but it has become commonplace on other devices
such as smartphones, PDAs and video game consoles, and asapower cord.

TheUniversa Seria Bus(USB) isastandard for peripheral devices. It began developmentin
1994 by agroup of seven companies. Compag, DEC, IBM, Intel, Microsoft, NEC and Nortel. USB
wasintended to makeit fundamentally easier to connect external devicesto PCsby replacing the
multitude of connectorsat the back of PCs, addressing the usability issues of existing interfaces, and
smplifying software configuration of al devicesconnected to USB. Thefirst siliconfor USB wasmade
availableby Intel in 1995. The USB 1.0 specification wasintroduced in January 1996. Theoriginal
USB 1.0 specification had adatatransfer rate of 12 Mbit/s. thefirst widely used version of USB was
1.1

5.51POD —-PRINCIPLESAND TECHNIQUES

TheiPod isaportable mediaplayer designed and marketed by A pple and launched on October
23, 2001, the product line-up includesthe hard drive-based i Pod Classi ¢, thetouchscreen iPod Touch,
the video-capableiPod Nano, and the compact iPod. Aswith many other digital music players, iPods
can aso serve asexternal datastorage devices. Storage capacity variesby model, ranging from 2 GB
for theiPod Shuffleto 160 GB for theiPod Classic.
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TheiPod branding isaso used for the mediaplayer applicationsincluded with theiPhoneand
iPad; theiPhoneversionisessentially acombination of the Musi ¢ and Videos appson theiPod Touch.
Both devices can thereforefunction asiPods, but they are generally treated as separate products.

Unlikemany other MP3 players, smply copying audio or videofilesto thedrivewith atypica
filemanagement applicationwill not allow aniPod to properly accessthem. Theuser must use software
that hasbeen specifically designed to transfer mediafilesto iPods, so that thefilesare playable and
viewable.

Mediafilesare stored on aniPod in ahidden folder, a ong with adatabasefile. The hidden
content can be accessed on the host operating system by enabling hidden filesto be shown. Themedia
files can then be recovered manually by copying thefilesor folders off theiPod. Many third party
applicationsaso alow easy copying of mediafilesoff aniPod.

5.6HOMETHEATER

Until recently, the best way to watch amoviewasto go to amovietheater. Theintroduction of
VCRsmadeit easy to rent or buy moviesand watch them at home, but TV sjust didn’t compareto
movietheaters huge screensand surround-sound systems. Not only did TV shave comparatively tiny
screensand lower quality speakers, formatting amovietofit the screen got rid of asubstantia part of
thepicture.

Now, moreand more peopleareturning their ordinary TV roomsinto homethesaters. Thisused
toinvolveaprojector and ascreen, and it wastoo expensivefor most peopleto afford. But advances
intechnology have given people more choicesfor hometheater setups, and some peoplefind that a
homethester isquieter and more convenient than amovietheater —and the pictureand sound aregredt.

WHAT ISHOME THEATER?

1
N

|
|

5.6(a) A hometheater consisting of aDVD player with built-in surround sound receiver ad
a collection of speakers

Hometheater isdifficult to define—it'sreally just avague term for aparticular approach to
homeentertainment. Generally spesking, ahomethester systemisacombination of e ectronic components
designed to recreate the experience of watching amoviein atheater. When you watchamovieona
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hometheater system, you are moreimmersed intheexperience than when you watch oneon an ordinary
televison.

Thebasicideaof homethester isto recreate the same elementswith home equipment. At the
bare minimum, thefollowing are needed

A large-screentelevision (at least 27 inches across, measured diagonally) with aclear picture.
Atleast four speakers

Equipment for splitting up the surround-sound signaland sending it to the speakers.
Something that playsor broadcastsmoviesin surround sound, preferably with aclear picture.
Andaroomtoarrangeall this.

SURROUND SOUND BASICS

Themain thing that setsahometheater apart from an ordinary television setup isthe surround
sound. For aproper surround-sound system, you need two to three speakersin front of you and two
to three speakersto your sidesor behind you. Theaudio signal issplit into multiple channels so that
different sound information comesout of the various speakers.

The most prominent sounds come out of thefront speakers. When someone or somethingis
making noise on theleft side of the screen, you hear it morefrom aspeaker to theleft of the screen.
When something ishappening on theright, you hear it more from aspesker to theright of the screen.

Thethird speaker sitsinthe center, just under or abovethe screen. Thiscenter speaker isvery
important becauseit anchorsthe sound coming fromtheleft and right speskers—it playsall thedid ogue
and front sound effects so that they seem to be coming from the center of you television screen.

The speakersbehind youfill invarioussorts of background noiseinthe movie—dogsbarking,
rushing water, the sound of aplane overhead. They also work with the speakersinfront of youto give
the sensation of movement —asound startsfrom the front and then moves behind you. These sounds
get split up by the audio/video receiver, whichisthereal heart of ahometheater.

5.6(b) Thereceiver heart of atypical hometheater system
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5.6.1DOLBY DIGITAL

Dolby Digita isthe namefor dataand audio compression technol ogies devel oped by Dolby
Laboratories. It was originally called Dolby Stereo Digital until 1994. Dolby Digital hassimilar
technologies, includedin Dolby Digital live, Dolby Digitd plus, Dolby Digital Surround EX, Dolby
Digital Recording, Dolby Digital Cinema, Dolby digital Stereo Creator and Dolby Digita 5.1 Creator.

Dolby digital isthecommon version containing up to Six discrete channel sof sound. Themost
elaborate modein common usageinvolvesfive channel sfor normal-range speakers (20Hz—120 Hz
allotted audio) for the subwoofer drivenlow-frequency effects.

Dolby Digita wasfirst devel oped for multichannel cinemasound, addingimpact andredismto
themoviegoing experience. It quickly becameessentiad to themovieindustry, and today isarecognized
standard, worldwide, in surround sound for both cinemas and hometheaters. In fact, every DVD
player and Blu-ray Disc™ player, nearly 60 million digital cableand satellite set-top boxes, and more
than 50 million audio/video receiversare equipped with Dolby Digita technology. Morevideo games
aso support Dolby Digital audio. That meansyou can count on enjoying Dolby Digital’ srich, enveloping
cinema-quality surround sound just about everywhereyou go.

DOLBY TECHNOLOGY

Whenaudioisturnedintodigita information (aprocesscaled encoding), the dataiscompressed
soit can bebroadcast, distributed on disc, or delivered onlineasefficiently aspossible. Thedataisthen
decoded for playback. Dolby Digital isan advanced encoding/decoding technology that faithfully
reproduced sound asit wasoriginally recorded.

5.6.2DTS

DTSisaseriesof multichannel audio technologiesowned by DTSformerly known asDigital
Theater Systems, Inc.), acompany specializing in digital surround sound formats used for both
commercial/theatrical and consumer grade applications. It wasknown asthe Digital Experience until
1995.

Thebasic and most common version of theformat isa’5.1—channd system, smilar toaDolby
Digital setup, which encodestheaudio asfive primary (full-range) channelsplusaspecia LFE (low-
frequency effect) channel for the subwoofer.

Other, newer DT Svariantsarea so currently available, including versionsthat support up to
seven primary audio channelsplusone L FE channd (DTS-ES). Thesevariantsare generally based on
DTS coretextension philosophy, inwhich acore DTS datastream isaugmented with an extension
streamwhichincludesthe additional datanecessary for thenew variant in use. Thecorestream canbe
decoded by any DTS decoder, evenif it does not understand the new variant. A decoder which does
understand the new variant decodesthe core stream, and then modifiesit according to theinstructions
contained inthe extension stream. Thismethod allows backward compatibility.

Inthesatrical useaproprietary 24-bit time codeisoptically imaged onto thefilm. An LED
reader scansthetimecode datafrom thefilm and sendsit to the DTS processor, using thetime codeto
synchronizethe projected image with the DTS soundtrack audio. Themulti-channel DTSaudiois
recorded in compressed form on standard CD-ROM mediaat abitrateof 1,103 kbit/s. Thethestrical
DTS processor actsasatransport mechanism, asit holdsand readsthe audio discs. Whenthe DTS
format waslaunched it used oneor two discswith later unitsholding threediscs, thusalowingasingle
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DTS processor to handletwo-disc film soundtracksa ong with athird disc for theatrical trailers. The
DTStime codeonthe 35mm print identifiesthefilmtitlewhichismatched totheindividua DTS CD-
ROM'’ sguaranteeing that thewrong film cannot be played with thewrong disc.

QUESTIONS

|.CHOOSE THE BEST ANSWER.
1. Theturn table of gramophoneplateismadefrom

alron b) Copper c) Plastic d) carbon
2. Taperecorder ribbonismade up of

a) lron b) Iron & Zinc €)Zinc d)Aluminum
3. Intaperecorder which type of microphoneisused

a) Carbon b) Condenser c) crysta d) Dynamic
4. A standard CD hasadiameter of

a 80mm b. 110mm c. 60mm d. 120mm
5. Thedistance betweenthelinersinaCD is

a 1.8um b.1.9um c.1.6um d.2.6pm
6. MP3 can storethedigital soundin format

a. Famers b.file C.index d. bars
7.A medium CD can store SongsinaMP3file

a 138 b.18 ¢.500 d. 100
8.InDVD thecolour of laser beamis

a Blue b.Violet c. Orange d. Red
9. giveabelievabledatastorageinasmall band width.

aMP3 b.MP4 c.Blu-raydisc d.i-pod
10. sadevicewhich connectsall the devicesinto acomputer

aDVvD b.USB c.i-pod d. MP3.

Il ANSWER IN FEW WORDS

1. How the speed of record player ischanged?

2. Whichisusedtofly back the tape on taperecorder?

3. By whichthe CD can be made?

4. What isthe capacity of storageinVCD?

5. Explain—MP4?

6. CFC, MMC, and SDC —givethesize of there cards?

7. What isrange of classici-pod?

8. How many minimum number of speakersareusedinahome theatre?
9. How many channelsarein thedolphy?

10.Which systemisused in theatre nowadays?

1. ANSWERIN FEW LINES

1. Write noteson gramophone

2. Namethevarious buttons used in tape recorder
3. What arethepartsinaCD?

4. Writetheusesof VCD?
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5. What isMP3?

6. What arethedifferent typesof DV D base ontheir datastorage?
7. Givethestorage amount of Blu—ray-disc?

8. Write sort notes on memory card?

9. Say about the other USB users?

10. What arethedifferent kinds of i-pod?

V. WRITEINAPARAGRAPH (NOT MORE THAN ONE PAGE)

1. Explaintheaction of gramophone

2. How isthe CD can made?

3. Say about the datastoragein MP3?

4. Compare MP3 and MP4?

5. Write short noteson Blu—ray disc?

6. How can the USB used in datamedia?
7. Writetheprincipleof i-pod?

V. GIVEBRIEFANSWERSOFTHE FOLLOWING

1. Explain briefly working of taperecorder

2. How the homethegatres areformed?

3. Explainabout DTS?

4. Writebriefly about the Dol phy technology?

ANS: 1.(a), 2.(b), 3.(c), 4(d), 5.c), 6.b), 7.(a, 8.(d),
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6. TRANCEIVERS
6.1INTRODUCTION OF CELLPHONE

Cell phonesalso known asmobile phonesor wireless phonesare hand-held phoneswith built-
inantennas. Unlike home phones, cell phones can be carried from placeto place with aminimum of
protest. Thismakesthem agood choicefor peoplewho want to bein touch other people even when
they areaway fromthe house.

6.1.1PRINCIPLESOF CELL PHONES

Cdll phonesareactually two-way radios, much likethewalkie-talkies of the past, but much
more advanced. When youtak into your cell phonereceiver, it registersyour voice and convertsthe
sound into radio waves. Thesewavestravel throughtheair until they reach areceiver, whichisusualy
found at abase station. Thisstation will send your call
through atelephonenetwork until it contactsthe person
you wishto spesk with. Similarly when someoneplaces
acall toyour cell phone, thesignal travelsthrough the
telephone network until it reaches astation near you.
The station sends the radio waves out into the
neighboring areas. These radio wavesarethen picked
up by your cell phone and converted into sound of a
humanvoice.

Cell phonesareavast improvement over the
telecommuni cationstechnology of thepast, and aredaily
becoming afixtureof modernlife. usingacell phoneis
one of the first steps you must take to participate
Fig6.1(a) structureof cell phone  effectively intheemerging globa economy.

6.1.2 PCS

Personal communication service or PCSisthe namefor the 1900M Hz radio band used for
digital mobile phoneservicesin Canada, Mexico and the United states. Code division multipleaccess
(CDMA), GSM and D-AMPS systems can be used on PCSfrequencies. The FCC, aswell asindustry
Canadaset as de thefrequency band of 1850-1990 MHZ for mobilephoneusein 1994, astheorigina
cedllular phone band at 800-894M Hz was becoming overcrowded. Dua band GSM phonesarecapable
of working in both 850 and 1900M Hz bands. However GSM “world phones’ (some of which are
known astri-band or quad-band phones) offered by North American carriers support both European,
outside the USA, PCSis used to refer to GSM-1900. In Hong-kong PCS used to refer to GSM-
1800.

Sprint wasthefirst company to set up aPCS network, which wasa GSM-1900network in
the Baltimore- Washington metropolitan areainthe USA. Eventualy however, sprint converted that
network to CDMA technology and sold the GSM infrastructureto Omni point, which later became
part of T-mobile USA. Nowadaysthe PCS frequencies have been adopted for usagein most parts
of theAmericas.
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6.1.3 GSM

GSM (Global system for mobile communications) isthe most popular standard for mobile
telephony systemsintheworld. The GSM Association, its promoting industry trade organization of
mobile phone carriers and manufacturers, estimatesthat 80% of the global mobile market usesthe
standard. GSM isused by over 4.3 billion people across more than 212 countriesand territories.

GSM differsfromits predecessor technol ogiesin that both signaling and speech channelsare
digitals, and thusGSM iscond dered aSecond Generation (2G) mobilephonesystem. Thisalsofacilitates
thewide-spread implementati on of datacommuni cation applicationsinto the system.

GSM standard has been an advantage to both consumersand al so to network operators GSM
al so pioneered |ow-cost implementation of the short message service (SMYS).

6.1.4CDMA TRANSMISSION

Codedivisonmultipleaccess(CDMA) isachanne accessmethod utilized by variousradio
communication technol ogies. It should not be confused with themobile phone standards called cdmaOne
and CDMA 2000.

Oneof thebasi ¢ conceptsin datacommunication istheideaof alowing several transmittersto
send information s multaneously over asingle communication channel. Thisallowssevera usersto
shareabandwidth of different frequencies. Thisconceptiscalled multiplexing. CDMA employsspread-
spectrum technology and aspecial coding schemeto allow multiple usersto be multiplexed over the
same physical channel. CDMA isaform of spread-spectrum signaling, since the modul ated coded
signa hasamuch higher databandwidth than the databeing communi cated.

An analogy to the problem of multiple accessisaroom (channel) in which peoplewishto
communi cate with each other. To avoid confusion, peopl e could take turns speaking (timedivision),
spesk at different pitches (frequency division), or speak in different languages (codedivision). CDMA
isana ogousto thelast exampl e where peopl e speaking the same language can understand each other,
but not other people. Similarly, inradio CDMA, each group of usersisgiven ashared code. Many
codes occupy the same channel, but only usersassociated with aparticular code can communicate.

USES

A CDMA mobilephone
e Oneof theearly applicationsfor codedivisonmultiplexingisin GPS. Thispredates
andisdigtinct from cdmaOne.
e TheQuacomm standard 1S-95, marketed ascdmaOne.
e TheQuacomm standard 1S-2000, known as CDM A 2000. Thisstandard isused by
several mobile phone companies, including the Global star satellite phone network.
¢ CDMA hasbeenusedinthe Omni TRACSsatdllite system for transportation logistics.

6.1.5. TDMA TRANSMISS ON

Timedivisonmultipleaccess(TDMA) isachannd accessmethod for shared medium networks.
It allows severa usersto sharethe samefrequency channel by dividing the signal into different time
dots. The userstransmit in rapid succession, one after the other, each using hisowntimesdlot. This
alowsmultiple stationsto share the sametransmission medium (e.g. radio frequency channdl) while
using only apart of itschannd capacity. TDMA isusedinthedigital 2G cdllular systemssuch asGlobal
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System for Mobile Communications(GSM), 1S-136, Persona Digital Cellular (PDC) and iDEN, and
intheDigital Enhanced Cordless.

Telecommunication (DECT) standard for portable phones. Itisaso used extensively insatdllite
systems, and combat-net radio systems.

I I I I I I Data stream divided into frames

1 3 I 4 Frames divided into time slots.
\ Each user is allocated one slot.
1
I
! 1
! 101010111010101 Time slots. contain data with a
! I guard period if needed for
! 1 syncronisation
1

Guard Periods (optional)

6.1.(b) Usage of dynamic TDMA packet mode communication

TDMA frame structure showing adata stream divided into frames and those frames divided
intotimedots.

TDMA CHARACTERISTICS

Sharessinglecarrier frequency with multiple users.

Non-continuoustransmiss on makeshandoff smpler.

Slotscan beassigned on demandindynamic TDMA

Lessstringent power control than CDMA dueto reduced intracell interference
Higher synchronization overhead than CDMA

Cell breathing ismore complicated thanin CDMA

Frequency/d ot alocation complexity

Pulsating power envel op: Interferencewith other devices.

6.1.5TDMAINMOBILEPHONE SYSTEMS
2GSYSTEMS

Most 2G cellular systems, with the notable exception of 1S-95, arebased on TDMA, GSM,
D-AMPS, PDC, iDEN, and PHS areexamplesof TDMA cellular systems. GSM combinesTDMA
with Frequency Hopping and wideband transmission to reduceinterference, this minimizescommon
typesof interference.
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°

X/
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Inthe GSM system, the synchronization of the mobile phonesisachieved by sending timing
advance commandsfrom the base station which instructsthe mobile phoneto transmit earlier and by
how much. Thiscompensatesfor the propagation delay resulting from thelight speed velocity of radio
waves. Themobile phoneisnot alowed to transmit for itsentiretimedot, but thereisaguardinterval
at theend of each time g ot. Asthe transmission movesinto the guard period, the mobile network
adjuststhetiming advanceto synchronizethetransmission.
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3GSYSTEMS

Although most mgjor 3G systemsare primarily based upon CDMA, timedivision duplexing
(TDD), packet scheduling (dynamic TDMA) and packet oriented multipleaccessschemesareavailable
in 3G form, combined with CDMA to take advantage of the benefits of both technol ogies.

6.2.INFRARED

Infrared radiation (IR radiation) iselectromagnetic radiation with awavel ength between 0.7
and 300 micrometers, which equatesto afrequency range between approximately 1 and 430 THz.

Itswavelengthislonger (and thefrequency lower) thanthat of visiblelight, but thewavel ength
isshorter (andthefrequency higher) thanthat of terahertz radi ation microwaves. Bright sunlight provides
anirradianceof just over 1 kilowatt per square meter at sealevel. Of thisenergy, 527 wattsisinfrared
radiation, 445 wattsisvisblelight, and 32 wattsisultraviol et radiation.

Infrared imaging isused extensively for military and civilian purposes. Military applications
includetarget acquisition, surveillance, night vision, homing and tracking. Non-military usesinclude
thermal efficiency analysis, remote temperature sensing, short-ranged wirel ess communication,
spectroscopy, and weather forecasting. Infrared astronomy uses sensor-equi pped tel escopesto penetrate
dusty regions of space, such asmolecular clouds; detect objects such asplanets, and to view highly
red-shifted objectsfrom the early daysof theuniverse.

Attheatomicleve, infrared energy dlicitsvibrationa modesinamoleculethroughachangein
thedipole moment, making it auseful frequency rangefor study of these energy statesfor moleculesof
the proper symmetry. Infrared spectroscopy examines absorption and transmission of photonsinthe
infrared energy range, based ontheir frequency and intengity.

The name meansbelow red, the Latininframeaning “ below” . Red isthe color of thelongest
wavelengthsof visblelight. Infrared light hasalonger wavelength (and so alower frequency) than that
of red light visibleto humans, hencetheliteral meaning of below red.

APPL | CATI ONS -é*gm-.,.r CCTV Active-Infrared on
INFRARED FILTERS

Infrared (transmitting/passing) filterscan be
madefrom many different materias. Onetypeismade
of polysulfoneplastic that blocksover 99%of thevisble
light spectrum from*“white’ light sources. Currently in
usearoundtheworld, infraredfiltersareusedin Military,
Law Enforcement, Industrial and Commercial
gpplications.

INIGHT VISON

Active-infrared night vision: thecamera
illuminatesthe sceneat infrared wavelengthsinvisible
tothe human eye. Despiteadark back-lit scene, active-
infrared night vison ddliversidentifying details, asseen
onthedisplay monitor.

Fig.6.2(a) Infrared night vision
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2THERMOGRAPHY

Infrared radiation can be used to remotely determinethetemperature of objects. Thisistermed
thermography. Thermography (thermal imaging) ismainly used inmilitary andindustrial gpplications.

Fig 6.2 (b) athermographicimageof adog
3.OTHERIMAGING
Infrared light fromthe LED of an Xbox 360 remote control asseen by adigital camera.

Fig6.2(c)infrared light from LED isshown by thecamera
4. TRACKING
Infrared tracking refersto apassive missileguidance system.
5.HEATING

Infrared radiation can be used asaddliberate heating source. For exampleitisusedininfrared
saunasto heat the occupants, and also to removeicefromthewingsof aircraft (de-icing). IR isalso
gaining popularity as asafe method of natural health care & physiotherapy. Infrared can beusedin
cooking and hesting food asit predominantly heatsthe opague, air around them.

Infrared heating isal so becoming morepopular inindustrial manufacturing processes, eg. curing
of coatings, forming of plastics, annedling, plasticwelding, print drying.
6.METEOROLOGY

IR Satellite picture taken on 15" October 2006. A frontal system can be seeninthe Gulf of
Mexico with embedded Cumulonimbus.

Westher satellites equipped with scanning radiometers produce thermal or infrared images
which can then enable atrained analyst to determine cloud heights and types, to cal cul ate land and
surfacewater temperatures, and to | ocate ocean surfacefeatures.
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6.2.2.BLUETOOTH

Bluetooth isan open wirelesstechnol ogy standard for exchanging dataover short distances
from fixed and mobile devices, creating persona areanetworks (PANS) with high levelsof security.
Created by telecomsvendor Ericssonin 1994, it wasoriginaly concelved asawirel essalternativeto
RS-232 datacables. It can connect several devices, overcoming problemsof synchronization. Today
Bluetoothis managed by the Bluetooth Special Interest Group.

Theword Bluetoothisan anglicized version of Danish Blatand, the epithet of thetenth-century
king Harald | of Denmark who united dissonant Danishtribesinto asinglekingdom. Theimplicationis
that Bluetooth doesthe samewith communi cations protocol s, uniting theminto one universal standard.

Bluetooth usesaradio technology called frequency-hopping spread spectrum, which chopsup
the data being sent and transmits chunksof it on up to 79 bands of 1IMHz width in the range 2402-
2480 MHz. thisisintheglobally unlicensed Industria, Scientific and Medical (1SM) 2.4 GHz short-
rangeradio frequency band.

Fig6.2.1(a) Atypical Bluetooth mobile phone headset

Bluetooth is a packet-based protocol with a master-slave structure. One master may
communicatewith upto 7 davesin apiconet; al devicessharethemater’sclock. Inthesmplecase of
single-dot packetsthe master transmitsin even slotsand receivesin odd sl ots; the slave, conversaly,
receivesineven dotsandtransmitsin odd dots. Butinall casesthemaster transmit will beginin even
dotsand thedavetransmitinodd dots.
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Bluetooth providesasecureway to connect and exchange information between devicessuch

asfaxes, mobile phones, telephone, |aptops, persona computers, printers, Globa Positioning System
(GPS) receivers, digital cameras, and video game consoles.

USES

Bluetoothisastandard communicationsprotocol primarily designed for low power consumption,

with ashort range (seetable below). Because the devices use aradio (broadcast) communications

system.

MAXIMUM PERMITTED POWER RANGE
Class mw dBm (approximate)
Class1 100 20 ~ 100 meters
Class?2 2.5 4 10 meters
Class3 1 0 1 meters

In most casesthe effectiverange of class2 devicesisextended if they connecttoaclass 1

transceiver. Thisisaccomplished by the higher sengitivity and transmission power of Class 1 devices.

Version Data Rate

Versonl1l.2 1Mbit/s
Verson 2.0+ EDR 3 Mbit/s
Verson3.0+HS 24 Mbit/s

Fig6.2.1 (b) Bluetooth device

LIST OFAPPLICATIONS
A typica Bluetooth mobile phone headset

Wirdesscontrol of and communi cation between amobile phoneand ahands-free headset.
Thiswasone of the earliest applicationsto become popular.

Wireless networking between PCsin aconfined space and wherelittle bandwidth isrequired.
Wirel esscommuni cation with PC input and output devi ces, the most common being themouse,
keyboard and printer.

Transfer of files, contact details, calendar appointments, and reminders between deviceswith
OBEX.
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e  Replacement of traditiona wired serid communicationsintest equipment, GPSreceivers, medica
equipment, bar code scanners, and traffic control devices.

e  Sending smal advertisementsfrom Bluetooth (enabled advertising hoardingsto other).

o  Wirelesshridge betweentwoindustrial Ethernet (e.g., PROFINET) networks.

e  Threeseventh-generation game consoles, Nintendo’sWii and Sony’s Play Station 3 and PSP
Go, useBluetooth for their respectivewirelesscontrollers.

e Did-upinternet accesson persona computersof PDAsusing adata-capablemobile phoneas
awirelessmodem likeNovatel mifi.

e  Shortrangetransmission of health sensor datafrom medical devicesto mobile phone, set top
box or dedicated tel ehealth devices.

6.2.3. GPRS

General Packet Radio Service (GPRS) isamobile dataservice availableto users of GSM
mobilephones. Itisoften described as“2.5G”, that is, atechnol ogy between the second (2G) and
third (3G) generations of mobiletelephony. It provides moderate speed datatransfer, by using
unused TDMA channelsinthe GSM network. Originally therewas somethought to extend GPRS
to cover other standards, but instead those networksare being converted to usethe GSM standard,
sothat isthe only kind of network where GPRSisin use. GPRSisintegrated into GSM standards.

GPRSisdifferent fromtheolder Circuit Switched Data(or CSD) connectionincludedin GSM
standards. GPRS s packet-switched which meansthat multiple users sharethe sametransmission
channel, only transmitting when they have datato send. Web browsing receiving e-mailsasthey
arrive and instant messaging are examplesof uses. Usually, GPRS dataisbilled per kilobytes of
information transceived while circuit switched dataconnectionsarebilled per second.

GPRSclass8isasoknown as4+1. Thismeansthat 4 dotsareall ocated to downloading and
1dottouploading. Thisprofileisappropriatefor applicationswhere datais mostly downloaded,
such asweb browsing. If the user reeadsmore e-mail than he or she sends, thisisalso an appropriate
profile.

GPRSclass10isasoknownas4+2. Thismeansthat 4 dotsare all ocated to downloading and
2 dotsto uploading, but no morethan 5 dotsmay beused at thesametime. Thisprofileisappropriate
for applicationswhere datais sent back.

Each dot can reach amaximum of 14.4 kilobit per second.

Download upload
GPRS4+1  57.6kbit/s 14.4kbit/s(class8 & 10)
GPRS3+2  43.2kbit/s 28.8 kbit/s(class 10)
CsD 9.6 kbit/s 9.6 kbit/s

HSCSD 28.8kbit/s 14.4 kbit/s(2+1)
HSCSD 43.2 kbit/s 14.4 kbit/s(3+1)

GPRSSERVICES

GPRSupgradesGSM dataservicesproviding:
e  Point-to-point (PTP) service: internetworking with the I nternet.
e  Point-to-multipoint (PT2MP) service:
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e  Short Message Service (SMS): bearer for SMS
e Anonymousservice
e  Futureenhancements.

6.23CAMERA -DEFINITION

Cameraisadevice used to takeimages (usually photographs), either singly or in sequence,
with or without sound, successwith video cameras. Thenameisderived from cameraobscura, Latin
for “dark chamber”.

Every cameraconsistsof somekind of enclosed chamber, with an opening or apertureat one
end for light to enter, and cording or viewing surface for capturing the light at the other end. This
apertureisoften controlled by anirismechanism.

Whilethe gperture control stheamount of light that entersthe cameraduring photographing, the
shutter controlsthelength of timethat thelight hitsthefilm. For example, inlower light Situations, the
shutter speed should be dower to allow to capturewhat littlelight ispresent.

Therearevariouswaysof focusing acameraaccurately. Thesmplest camerashavefixed focus
and useasmall apertureand wide—anglelensto ensurethat everything withinacertain range (usualy
around 3 meters). Thisisusually thekind found on one-use cameras and other cheap cameras. The
cameracan also havealimited focusing range or scale-focusthat isindicated on the camerabody. The
user will guess the distance to the subject and adjust focus accordingly. On some camerasthisis
indicated by symbols.

Rangefinder camerasfocusby meansof acoupled parallax unit ontop of thecamera. Single—
lensreflex cameras using the effectivelensand amoving mirror to project theimage onto aground
glass. Twin—lensreflex camerasuse an objectivelensafocusing lensunitinaparallel body to focus.

Additional cameras capture light onto photographic film or photographic plate. Video and
digital cameras use electronics a charge coupled device (CCD) to capture images which can be
transferred or stored in tape or computer memory codethe camerafor later playback or processing.

That capture many imagesin sequence are known asmovie cameras. However the categories
overlap, asstill camerasare often used to capture moving imagesin specia effect and moderndigital
camerasare often ableto trivialy switch between still and motion recording modes.

That take 3-D photographs are known as stereo cameras. Stereo cameras for making 3D
printsor dideshavetwlensesside by side. Stereo camerasfor making lenticular printshave 3, 4, 5or
evenmorelenses.

Thefilm camerasfeature dataimprinting devicesthat can print adate on the negativeitsalf.
Camerabrands

Canon
Konica
Leca
Olympus
Nikon
Minolta
Pentax
Sony
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6.2.5 VIDEOGRAPHICSARRAY (VGA)

Video GraphicsArray (VGA) isacomputer display standard firsmarketed in 1987 by IBM.
VGA can be seen asaenhancement of and successor to the previous EGA and CGA graphicsadapters.
MCGA, aso produced by IBM, wasexcept that it wasasimpler version of theVGA hardware.

TheV GA supportsboth al points addressabl e graphics modes, and Al phanumeric text modes.
Standard graphic modes are:

640x 480in 16 colours
640x 400in 16 colours
320x 200in 16 colours
320 x 200 in 256 colours (Mode 13h)

Aswell asthe standard modesthe VV GA supports many of the modes of its predecessorsthe EGA,
CGA and dueto itsconfigurable nature, un-documented modes.

PROGRAMMING TRICKS

Anundocumented, but popular 256colour mode called mode X was used to make available
programming techniquesand graphicsresol utions not possiblein the standard Mode 13h. Thiswasa
trade of f for extracomplexity an performancelossin sometypesof graphicsoperations.

TEXT MODES

Standard a phanumerictext modesfor theVGA are 80x25 and 40x25 text cells. Each cdll may
choosefrom on 16 available coloursfor itsforeground and 8 coloursfor the background. The character
may a so be madeto blink, or aexpense of the blinking option, the background may be sel ected from
16 colours.

V GA adaptersusually support both amonochrome and acolor text mode, even though the
monochrome mode almost never used. Black and whitetext on nearly al modern VGA adaptersis
drawn by using gray colored text on black background in color mode.

HARDWAREDETAILS

In color mode, each screen character is actually represented by two bytes. The lower, or
character byteistheusud character for the current character set, and the higher, or attribute byteisabit
field used to select variousvide attributes such as col or, blinking, character set, and soforth.

6.25.VGA CAMERA

Whilemost digital camerasand other e ectronic devicesthat contain camerasno longer usethe
outdated V GA standard thereware still afew applicationswhereit remainsuseful.

FUNCTION

VGA camerasaredigita camerasthat storetheir imagesdirectly insdethe camerasmemory
or onto an attached memory card. Theimagescan then betransferred to acomputer for printing or sent
toaTV screenfor public viewing by connecting acable between the camera.

FEATURES

Camerasthat havethe V GA designation take picturesthat have aresol ution of 640 X 480,
which meansthat apicturewill be 640 pixel swide by 480 pixelslong. Imagesof that size do not take
up much space so most V GA camerashave small amount of internal memory.
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TYPESOFVGA CAMERA USE

Cdlular phones

Toy cameras

Megapixd rating cameras
Binoculars

MISCONCEPTIONS

TheV GA ratingrefersonly to szeand not to clarity. 640 x 480 pixel sisabout the equivalent of
a0.3 megapixel image. Theissuesof distortion and clarity lossonly occur whentheimageiseither
enlarged beyond it'soriginal parametersfor printing or viewed on ascreen that usesalarger resolution.
Since most modern monitorsand TV screensusea 1280 x 1024 resolution.

6.2.6.PIXEL TYPE

The marketing racefor “more megapixels” would like usto believethat “ moreisBetter”.
Unfortunately, it'snot that smple. The number of pixelsisonly one of many factorsaffectingimage
quality and more pixelsisnot awaysbetter. Thequality of apixel vaue can bedescribed intermsof
geometrical accuracy, color accuracy, dynamic range, noise, and artifacts. The quality of apixe value
depends on the number of photodectorsthat were used to determineit, the quality of thelensand
sensor combination, the size of the photodiode(s), the quality of the cameracomponents, thelevel of
sophistication of thein cameraimaging processing software, theimagefileformat used to storeit, etc.
different sensor and cameradesigns make different compromises.

GEOMETRICALACCURACY

Geometrica accuracy isrelated to the number of pixel locationson the sensor and the ability of
thelensto match the sensor resol ution. Theresol ution topic explainshow thisismeasured at thissite.
Interpolation will not improve geometrical accuracy asit cannot creste what was not captured.

COLORACCURACY

Conventional sensorsusing acolor filter array have only one photodiode per pixel location and
will digplay some color inaccuraciesaround the edges becausethe missing pixelsin each color channel
are estimated based on demosai cing a gorithms. Increasing the number of pixel locationson the sensor
will reducethevisbility of theseartifacts. Foveon sensorshave here photodetectors per pixel location
and create thereforeahigher color accuracy by eliminating the demosaicing artifacts. Unfortunately
their sengtivitiesarecurrently lower than conventiona sensorsand thetechnology isonly availableina
few cameras.

DYNAMICRANGE

Thesgzeof pixel location and thefill factor determinethe s ze of the photodiodeand thishasa
bigimpact on the dynamic range. Higher quaity sensorsaremoreaccurate and will beableto output a
larger dynamic rangewhich can be preserved when storing the pixel valuesinto aRAW imagefile. A
variant of the Fujifilm Super CCD, the super CCD SR usestwo photodiodes per pixel location withthe
obj ectiveto increase the dynamic range. A more sensitive photodiode measuresthe shadows, whilea
lesssengitive photodiode measuresthe highlights.
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6.3HALF-DUPLEX
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Fig. 6.3asmpleillugtration of ahaf- duplex communication system

A haf duplex system providesfor communicationsin both directions, but only onedirection at
atime(not smultaneoudy), typicaly onceaparty beginsreceivingasignd, it must wait for thetransmitter
to stop transmitting, beforereplying.

Anexampleof ahaf-duplex systemisatwo-party system such asa“walkie-talkie’ styletwo
way radio, wherein onemust use* over” or another previoudy designated command to indicatetheend
of transmission, and ensurethat only one party transmitsat atime, because both partiestransmit onthe
samefrequency.

A good analogy for ahalf-duplex system would beaonelaneroad with traffic controllersat
eachend.

Inautomatically run communi cation systems, such astwoway datalinks, thetimeallocations
for communicationsin ahalf-duplex system can befirmly controlled by thehardware. Thus, thereisno
waste of the channd for switching. For examplestation A on oneend of thedatalink could beallowed
totransmit for exactly one second, and then station B on the other end could be allowed to transmit for
exactly one second. And then thiscyclerepeatsover and over again.

6.3.1FULL-DUPLEX

A smpleillugtration of afull-duplex communication system dthough full-duplex isnot common
inshown handheld radios dueto the cost and compl exity of common dupl exing methods.

Fig.6.3.1Fulldulex

A full duplex, or sometimes double-duplex system, allowscommunication in both directions,
and unlike half-duplex, alowsthisto happen simultaneoudy. Land linetel ephone networksarefull-
duplex. Sincethey alow both callersto spesk and be heard at the sametime. A good anaogy for afull-
duplex systemwould be atwo-laneroad with onelanefor each direction.

Example: Telephone, Mobile phone, etc
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Two-way radios can befor instance, designed asfull-duplex systems, which transmit on one
frequency and recelveon adifferent frequency. Thisisa so caled frequency-divison duplex. Frequency-
division duplex systems can be extended to farther distances using pairs of smplerepeater stations,
because the communi cationstransmitted on any onefrequency alwaystravel inthe samedirection.

Full duplex Ethernet connectionswork by making s multaneous use of two physical pairsof
twisted cablewherein onepair isused for receiving packetsand one pair isused for sending packetsto
adirectly connected device. Thiseffectively makesthe cableitself acollision free environment and
doubl esthe maximum data capacity that can be supported by the connection.

Thereare several benefitsto using full-duplex over half-duplex. Firgt, timeisnot wasted, since
no framesneed to beretransmitted, asthereare no collisons. Second, thefull datacapacity isavailable
in both directions because the send and receive functions are separated. Third, stations (or nodes) do
not havetowait until otherscompletetheir transmission, sincethereisonly onetransmitter for each
twisted pair.

Historically somecomputer based systemsof the 1960sand 1970srequired full-duplex facilities
evenfor half-duplex operation, becausetheir poll- and response schemes could not tolerate the dight
delaysinreversngthedirection of transmissoninahaf-duplex line.

6.3.2CHANNEL RANGE

A singlecell in an anal og cell-phone systems uses one-seventh of the avail able duplex voice
channels. That iseach cell isusing one seventh of the available channels so it has aunique set of
frequenciesand thereareno collisions.

e A cdl phonecarrier typically gets832 radio frequenciesto usein acity

e Each cell phoneusestwo frequenciesper call —aduplex channel- sotherearetypically 395 voice
channelsper carrier.

Therefore each cell hasabout 56 voice channelsavailable. In other words, inany cell, 56 people
can betalking ontheir cell phoneat onetime. Analog cellular systemsare considered first generation
mobiletechnology, or 1G With digital transmission methods (2G), the number of available channels
increases. For example, aTDMA-based digital system (moreon TDMA later) can carry threetimesas
many callsasan anaog system, so each cell hasabout 168 channelsavailable.

Cdll phoneshavelow-power transmittersinthem. Many cell phoneshavetwo signa strengths: 0.6
wattsand 3 watts. The base stationisa so transmitting at [ow power. Low power transmittershavetwo
advantages,

e Thetransmissonsof abase station and the phoneswithinitscell do not makeit very far outsdethat
cell. Both of the cells can reuse the same 56 frequencies. The same frequencies can be reused
extensvely acrossthecity.

e Thepower consumption of the cell phone, whichisnormally battery operated, isrelatively low.
L ow power meanssmall batteries, and thisiswhat has made handheld cellular phonespossible.

Thecellular approach requiresalarge number of base stationsinacity of any size. Atypical large
city can have hundredsof towers. But because so many peopleareusing cell phones, costsremainlow
power user. Each carrier ineach city al so runsone central office called themobiletelephone switching
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office(MTSO). Thisoffice handlesall of the phone connectionsto the normal land- based phone
systemsand controlsall of thebase stationsintheregion.

6.3.3CELL-PHONE FREQUENCIES

Inthe dark agesbefore cell phones, peoplewho really needed mobile- communications ability
installed radio telephonesintheir cars. Intheradio telephone systems, there was one central antenna
tower per city, and perhaps 25 channelsavailable on that tower. This central antennameant that the
phoneinyour car needed apowerful transmitter- big enough to transmit 40 or 50 miles (about 70km).
it also meant that not many peopl e could useradio telephonestherejust were not enough channels.

Thegeniusof thecdlular systemisthedivision of acity intosmall cells. Thisallowsextensive
frequency reuse acrossacity, sothat millionsof people can use cell phonessimultaneoudly.

A good way to understand the sophistication of acell phoneisto compareittoaCB radioor a
wakie-takie.

Fig.6.3.4 (a) Half -duplex

e Full-duplex vshalf-duplex —both walkie-talkiesand CB radiosare half-duplex devices. That is,
two people communicating on aCB radio use the samefrequency, so only oneperson cantak at
atime. A cell phoneisafull-duplex device. That meansthat you use onefrequency for talking and
asecond, separatefrequency for listening. Both people onthecall cantak at once.

e Channds- awalkie-takietypically hasonechannel, and aCB radio has40 channels. A typical cell
phone can communicate on 1,664 channelsor more!

Fig6.3.4 (b) Full duplex

¢ Range- A wakie-talkiecan transmit about 1 mile(1.6km) using a0.25watt transmitter. A CB radio,
becauseit hasmuch higher power, can transmit about 5 miles(8km) using a5 watt transmitter. Cell
phonesoperatewithin cells. Cellsgivecell phonesincreadiblerange. Someoneusing acell phone
can drive hundreds of milesand maintain aconversation the entire time because of the cellular
approach.
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In half-duplex radio, both transmittersuse
the samefrequency, only oneparty cantalk at a
time

Infull duplex radio, thetwo transmittersuse
different frequencies, so both partiescantalk at the
same, time. Cell phonesarefull-duplex.

B Inatypical analog cell-phone system in the United

.-_.';_."' States, the cell-phone carrier receives about 800

' frequenciesto use acrossthecity. The carrier chops

upthecity intocells. Each cell istypically sized about

10 sguare miles (26 square Kilometers). Cells are

Fig6.3.4© Many small hexagons  normally thought of asmany small hexagonson abig
inabig hexagongrid hexagond grid.

Each cell hasabase station that consists of atower and asmall building containing theradio
equipment.
6.3.4RADIOTELEPHONE

A caseof historic US usage of thesimilar word Radiophone existsinthe 1960s. Thistermis
used to describe push-to-talk two-way systemsand equipment.

There may be confus on between the similar words radiophone and radiotel ephone. A historic
case of radiotel ephone being used for two-way radio was not found. However since, the 1930sthe
federal communicationscommission hasissued variouscommercid “radiotel ephoneoperator” licenses
and permitsto qualified applicants. Theseallow themtoinstall serviceand maintain voice-only radio
transmitter systemsfor useon shipsand aircraft.

ADIOTELEPHONE VERSUSPHONE

Theword phone hasalong precedent beginning with early USwirelessvoice systems. The
term means anal og voi ce as opposed to early binary communications known astel egraph or Morse
code. Thiswouldinclude systemsfitting into the category of two-way radio or oneway voicebroadcasts
such ascoastd maritimeweather. Thetermisstill popular inthe amateur radio community andinUS
Federd communi cationscommissionregulations.

6.4WLL

A tdephoneinwhich audio communication isestablished by use of atwo-way radio transmitter
and receiver. Also called wirelesstelephone.

Wirelesslocal loop (WLL) isatermfor the use of awirelesscommunicationslink asthe*last
mileffirst mile’ connectionfor delivering plain old telephone service (POTS) and/or broadband internet
to telecommunications customers. Varioustypesof WLL systemsand technologiesexist.

Other termsfor thistype of accessinclude Broadband wirelessAccess(BWA), RadioIn The
Loop (RITL), Fixed Radio Access (FRA) and Fixed WirelessAccess (FWA).
Wirdlesslocal loop (WLL) standards
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e Mohile

CDMA

TDMA

GSM

UMTS

Persona handy phonesystem

e Fixedorlocal areanetwork
DECT
LMDS

O O O O ©

o O

o |EEE802.11, Originaly designed for short range mobileinternet and network accessservice, it

has emerged asthefact standard for wirelesslocal 1oop.

o  WIMAX or |EEE 802.16 may becomethe dominant medium for wirelesslocal loop. Currently
moreoperatorsarerunning onthe802.11 MAC at 2 and 5GHz. Intel ispromoting thisstandard.

o Satdliteinternet accessfor autonomousbuilding.
6.41SATELLITETELEPHONE

A satdllitetelephoneor sat phoneisatype of mobilethat connectsto orbiting satellitesinstead
of terrestria cell sites. Depending on the architecture of aparticular system, coverage may includethe

entire Earth, or only specificregions.

Themobileequipmentsalso known asaterminal, varieswidely. Early satellite phone handsets
had asizeand weight comparableto that of alate-1980sor early 1990smobile phone, but usudly with
alargeretractableantenna. Morerecent satellite phonesaresimilar in Szeto aregular mobile phonesat
phonesare popular on expeditionsinto remote areaswhereterrestria cellular serviceisunavailable.

Fixed installation such as one used abroad a ship, may includelarge, rugged, rack-mounted
electronics, and a steerable microwave antennaon the mast that automatically tracksthe overhead
satellites. Smaler ingtdlationsusing Vol Pover atwo-way satellite broadband service.

QUESTIONS
|.CHOOSE THE CORRECT ANSWER GIVEN BELOW
1. Origindly cdl phonesare

aAntenna  b) Walkie-talkie c) Telephone
2. Cell phonereceiver register thevoiceand covertitinto

a) Currentwave b) Radiowave c) Light wave
3. Thephonewhichiscalled asaworld phoneis

a) PCs b) CDMA c) GSM
4. Infrared raysmeans

a) Lightrays b) Electromagneticrays c) Radio waves
5. isadevicewhichisusedto takeimages

a) Camera b) Computer c) cell phone
6. VGA cameratakepicturein sizeof

a) 640x480 b) 460x480 C) 460x480

155

d) Two-way radio
d) Audiowave

d) TDMA

d) sound waves
d) Radiowaves

d) 640x840



7.Ahdf- duplex gives direction of communication
a) Singledirection b) severa directions  c) both directions d) Four directions

8. Inlandlinetelephone systemisused

a) Haf-duplex b) Full-duplex

) Wirdesscommunication d) Satdllitecommunication
9.Asinglecdl gets of theduplex voice channel

a) yrn b) 5/7t c) /8hn d) 7
10. Satellite cell phoneisshortly named as

a) Sat phone b) Cell phone ¢) Mobilephone d) Walkie-talkie

II.LANSWERINONE ORTWOWORDS

By whichweget the callsof acell phone?
Which power transmitter isusedin cell phones?
Givetwo examplesof full duplex

Which systemisusedin 2G cell phones?

What isthe channd frequency of acell phones/

.ANSWERINONEORTWOLINES

Wheat isthe cell phone?

Expand PCS, GSM, CDMA, TDMA
Givetheusesof CDMA
Wherearetheinfraredisused?
What isaBlue- tooth

What isthework of acameral
Compare, hdf-duplex and full duplex
Givethework of satellite phone

. Writeshort noteonaWLL

10. What arethe standards of WLL?

IV.WRITEINAPARAGRAPH NOT EXCEED 10LINES

1. Givetheprinciplesof cdl phone

2. Writeasummary about TDMA

3. Explainthechanne frequency andrange
4. Explaintheworking of radiotelephone

V.GIVETHEANSWERABOUT TWO PAGES.

1. Explainthetypesof camera

2. Givedetallsof cell phonefrequency

3. Explainabout PIXEL

ANS: 1.(d) 2. (b) 3.(0) 4. (b) 5(a)
6. (a) 7.(c) 8.(a) 9.(9) 10.(a)

abhowbdeE

©Woo~NoUhhwWDNE
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/.DIGITAL COMPUTERS
INTRODUCTIONTO COMPUTERS

Computer is an electronic device that stores, retrieves, and processes data, and can be
programmed withinstructions. A computer iscomposed of hardware and software, and canexistina
variety of szesand configurations.

Let usbeginwiththeword ‘ compute' . It means‘ to cdculate . Wedl arefamiliar with calculations
inour day to day life. We apply mathematical operationslikeaddition, subtraction, multiplication, etc.
and many other formulaefor caculations. Smpler ca culationstakelesstime. But complex caculations
takemuch longer time. Another factor isaccuracy in caculations. So man explored withtheideato
devel op amachinewhich can performthistypeof arithmetic cal culation faster and with full accuracy.
Thisgavebirthto adevice or machinecalled‘computer’.

The computer we seetoday isquite different from the one madein the beginning. The number
of applicationsof acomputer hasincreased, the speed and accuracy of cal culation hasincreased. You
must appreciatetheimpact of computersin our day to day life. Reservation of ticketsinAir Linesand
Railways, payment of telephone and el ectricity bills, depositsand withdrawal sof money from banks,
business data processing, medical diagnosis, weather forecasting, etc. are some of the areaswhere
computer hasbecomeextremely useful.

However, thereisonelimitation of the computer. Human beingsdo cal culationsontheir own.
But computer isadumb machineand it hasto be given proper instructionsto carry out itscal cul ation.
Thisiswhy we should know how acomputer works.

ANALOG

Ananaoguesignal usessomeattribute of the medium to convey thesigna’sinformation. For
example, ananeroid barometer usestheangular position of aneedleasthesignd to convey theinformation
of changesin atmospheric pressure.’? Electrica signalsmay represent information by changing their
voltage, current, frequency, or total charge. Information isconverted from some other physical form (
such assound, light, temperature, pressure, position) to an electrical signal by atransducer which
convertsonetypeof energy into another e. g. amicrophone.

Thesgnastakeany valuefromagiven range, and each uniquesignal valuerepresentsdifferent
information. Any changeinthesignal ismeaningful, and each level of thesignal representsadifferent
level of the phenomenon that it represents. For example, supposethesignal isbeing used to represent
temperature, with onevolt representing one degree Celsius. In such asystem 10 voltswoul d represent
10 degrees, and 10.1 voltswould represent 10.1 degrees.

Another method of conveying an analogue signal isto use modulation. Inthis, some base
carier sgna hasoneof itspropertiesdtered: amplitudemodulation (AM) involvesdtering theamplitude
of asinusoidal voltagewaveform by the sourceinformation, frequency modulation (FM) changesthe
frequency. Other techniques, such as phase modul ation or changing the phase of thecarrier signal, are
also used.

Analog systemsar e electronic systemswith acontinuously variablesignal, in contrast to digital
electronicswheresignalsusually take only two different levels. Theterm “analogue” describesthe
proportional relationship between asignal and avoltageor current that representsthesignal.
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DIGITAL

A digital systemisadatatechnology that usesdiscrete (discontinuous) values. By contrast,
non-digital (or analog) systems use acontinuous range of valuesto represent information. Although
digital representationsarediscrete, theinformation represented can beeither discrete, such asnumbers,
lettersor icons, or continuous, such assounds, images, and other measurementsof continuoussystems.

Theword digital comesfrom the same source astheword digit and digitus (the L atin word for
finger), asfingersare used for discrete counting.

Theword digital ismost commonly used in computing and electronics, especialy wherered-
worldinformationisconverted to binary numericform asindigital audio and digital photography.

EVOLUTION OFDC

Now let usdiscussthevarieties of computersthat we seetoday. Although they belong to the
fifth generation they can bedivided into different categoriesdepending upon the size, efficiency, memory
and number of users. Broadly they can bedividedit to thefollowing categories.

1.MICROCOMPUTER: Microcomputer isat thelowest end of the computer rangeintermsof
speed and storage capacity. [ts CPU isamicroprocessor. Thefirst microcomputerswere built of 8-bit
microprocessor chips. Themaost common application of persona computers (PC) isinthiscategory.
The PC supportsanumber of input and output devices. Animprovement of 8-bit chipis16-bit and 32-
bit chips. Examples of microcomputer areIBM PC, PC-AT .

2.MINI COMPUTER: Thisisdesigned to support morethan one user at atime. It possesseslarge
storage capacity and operates at ahigher speed. The mini computer isused in multi-user systemin
which varioususerscanwork at the sametime. Thistypeof computer isgenerally used for processing
largevolume of datain an organisation. They areal so used asserversin Loca AreaNetworks(LAN).

3.MAINFRAMES: Thesetypesof computersaregenerally 32-bit microprocessors. They operate
at very high speed, have very large storage capacity and can handlethework [oad of many users. They
aregenerally used in centralised databases. They are also used as controlling nodesin Wide Area
Networks (WAN). Example of mainframesare DEC, ICL and IBM 3000 series.

4.SUPERCOMPUTER: They are the fastest and most expensive machines. They have high
process ng speed compared to other computers. They have a so multiprocess ng technique. Oneof the
ways in which supercomputers are built is by interconnecting hundreds of microprocessors.
Supercomputersare mainly being used for weather forecasting, biomedical research, remote sensing,
aircraft design and other areas of science and technology. Examples of supercomputersare CRAY
YMPB, CRAY 2, NEC SX-3, CRAY XMPand PARAM from India.

FUNDAMENTALSOFDC
WHAT ISACOMPUTER?

A computer can be defined asan el ectronic data processing device, capable of accepting data,
applying aprescribed set of instructionsto the data, and displaying in some manner or form.

Computer isan electronic device used to do arithmetic cal cul ationsfaster. But asyou will see
later it does much morethan that. It can be compared to amagic box, which servesdifferent purpose
to different people. For acommon man computer issimply acal culator, which worksautomatic and
quitefast. For aperson who knowsmuch about it, computer isamachine capabl e of solving problems
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and manipulating data. It acceptsdata, processesthe data by doing some mathematical and logical
operationsand givesusthedesired output.

Therefore, we may define computer asadevicethat
transformsdata. Datacan beanything likemarksobtained
by you invarious subjects. It can also be name, age, sex,
weight, height, etc. of all the studentsin your class or
income, savings, investments, etc., of acountry. Computer
canbedefinedintermsof itsfunctions. It cani) accept
dataii) store data, iii) process data as desired, and iv)
retrievethe stored dataas and when required and v) print
theresultindesired format.

Fig.7.1 Personal computer

You will know moreabout these functionsasyou go through thelater |essons.
CHARACTERISTICSOF COMPUTER

L et usidentify themgor characteristicsof computer. These can bediscussed under theheadings
of speed, accuracy, diligence, versatility and memory.

1. SPEED

Asyou know computer canwork very fast. It takesonly few secondsfor cal cul ationsthat we
take hoursto complete. Supposeyou areasked to cal culate the average monthly income of onethousand
personsin your neighborhood. For thisyou haveto add incomefrom all sourcesfor al personsona
day to day basisand find out the average for each one of them. How long will it takefor youto dothis?
One day, two days or one week? Do you know your small computer can finish thiswork in few
seconds? The weather forecasting that you see every day on TV istheresults of compilation and
anadysisof hugeamount of dataon temperature, humidity, pressure, etc. of variousplaceson computers.
It takesfew minutesfor the computer to processthishugeamount of dataand givetheresult.

You will besurprised to know that computer can perform millions(1,000,000) of instructions
and even more per second. Therefore, we determine the speed of computer in termsof microsecond
(10 part of asecond) or nano-second (10° part of asecond). From thisyou canimagine how fast
your computer performswork.

2.ACCURACY

Suppose some one cal cul atesfaster but commitsalot of errorsin computing. Suchresultis
useless. Thereis another aspect. Suppose you want to divide 15 by 7. You may work out up to 2
decimal placesand say thedividendis2.14. | may calculate up to 4 decimal placesand say that the
result is2.1428. Some one else may go up to 9 decimal placesand say theresultis2.142857143.
Hence, in addition to speed, the computer should have accuracy or correctnessin computing.

Thedegree of accuracy of computer isvery high and every calculation is performed with the
same accuracy. The accuracy level isdetermined on the basis of design of computer. Theerrorsin
computer are dueto human and inaccurate data.

3.DILIGENCE

A computer isfreefrom tiredness, lack of concentration, fatigue, etc. It can work for hours
without creating any error. If millionsof calculationsareto be performed, acomputer will perform
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every cal culation with the same accuracy. Dueto thiscapability it overpowershuman being inroutine
type of work.

4 VERSATILITY

It meansthe capacity to perform completely different type of work. You may useyour computer
to prepare payroll dips. Next moment you may useit for inventory management or to prepare electric
bills
5.POWER OF REMEMBERING

Computer hasthe power of storing any amount of information or data. Any information can be
stored and recalled aslong asyou requireit, for any numbersof years. It depends entirely upon you
how much datayou want to storein acomputer and whento lose or retrieve these data.

6.NOIQ

Computer isadumb machineand it cannot do any work without instruction fromthe user. It
performstheinstructionsat tremendous speed and with accuracy. It isyou to decidewhat you want to
do and in what sequence. So acomputer cannot takeitsown decision asyou can.

7.NOFEELING

It does not have feelings or emotion, taste, knowledge and experience. Thusit does not get
tired even after long hoursof work. It does not distinguish between users.

8.STORAGE

The Computer hasan in-built memory whereit can storealargeamount of data. You cana so
storedatain secondary storage devices such asfloppies, which can be kept outside your computer and
can be carried to other computers.

GENERATION OF COMPUTERS

You know that the evolution of computer started from 16th century and resulted intheform that
we seetoday. The present day computer, however, hasa so undergonerapid change during thelast fifty
years. Thisperiod, during which theevolution of computer took place, can bedividedintofivedistinct
phases known as Generations of Computers. Each phaseisdistinguished from others on the basis of
thetypeof switching circuitsused.

1. FIRST GENERATION COMPUTERS

First generation computers used Thermion valves. These computerswerelargein sizeand
writing programson them wasdifficult. Some of the computersof thisgeneration were:

ENIAC: Itwasthefirst dectronic computer builtin 1946 at University of Pennsylvania, USA by John
Eckert and John Mauchy. It wasnamed Electronic Numerica Integrator and Calculator (ENIAC). The
ENIAC was 30x 50 feet long, weighed 30 tons, contained 18,000 vacuum tubes, 70,000 registers,
10,000 capacitorsand required 150,000 wetts of electricity. Today your favorite computer ismany
timesaspowerful assENIAC, still szeisvery small.

EDVAC: It standsfor Electronic Discrete Variable Automatic Computer and was devel opedin 1950.
The concept of storing dataand instructionsinsidethe computer wasintroduced here. Thisallowed
much faster operation since the computer had rapid accessto both dataand instructions. The other
advantagesof storing instruction wasthat computer could dologica decisoninternaly.
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OTHERIMPORTANT COMPUTERSOFFIRST GENERATION

EDSAC: It standsfor Electronic Delay StorageAutomatic Computer and was developed by M.V.
Wilkesat Cambridge University in 1949.

UNIVAC-1: Ecker and Mauchly produceditin 1951 by Universal Accounting Computer setup.
LIMITATIONSOFFIRST GENERATION COMPUTER

Followingsarethe major drawbacks of First generation computers.
1. Theoperating speed wasquitesow.
2. Power consumption wasvery high.
3. Itrequiredlargespacefor installation.
4. The programming capability was quitelow.

2.SECOND GENERATION COMPUTERS

Around 1955 adevice called Trans stor replaced the bulky electric tubesinthefirst generation
computer. Transistorsare smaller than el ectric tubes and have higher operating speed. They haveno
filament and require no heating. Manufacturing cost was also very low. Thusthesize of the computer
got reduced considerably.

Itisin the second generation that the concept of Central Processing Unit (CPU), memory,
programming languageand input and output unitswere devel oped. The programming languagessuch
asCOBOL, FORTRAN were devel oped during this period. Some of the computers of the Second
Generationwere

1. IBM 1620: Itssizewassmaller ascompared to First Generation computersand mostly used for
scientific purpose,

2. IBM 1401: Itssizewassmall to medium and used for business applications.
3. CDC 3600: Itssizewaslargeandisused for scientific purposes.
3. THIRD GENERATION COMPUTERS

Thethird generation computerswereintroduced in 1964. They used Integrated Circuits (ICs).
TheselCsare popularly known as Chips. A single | C hasmany transistors, registers and capacitors
built onasinglethindliceof silicon. Soitisquite obviousthat the size of the computer got further
reduced. Some of the computers devel oped during this period were | BM-360, | CL-1900, IBM-370,
and VAX-750. Higher level language such asBA SIC (BeginnersAll purpose Symbolic Instruction
Code) was devel oped during thisperiod.

Computersof thisgenerationsweresmall insize, low cog, large memory and process ng speed
isvery high.

4.FOURTH GENERATION COMPUTERS

The present day computersthat you seetoday arethefourth generation computersthat started
around 1975. It uses large scale Integrated Circuits (LSIC) built on asingle silicon chip called
microprocessors. Dueto the devel opment of microprocessor itispossibleto place computer’scentral
processing unit (CPU) on single chip. These computersare called microcomputers. Later very large
scalelntegrated Circuits (VL SIC) replaced LSICs.
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Thusthe computer which was occupying avery largeroomin earlier days can now be placed
on atable. Thepersona computer (PC) that you seein your school isaFourth Generation Computer.

5.FIFTH GENERATION COMPUTER

The computers of 1990sare said to be Fifth Generation computers. The speedisextremely
highinfifth generation computer. Apart fromthisit can perform parallel processing. The concept of
Artificial intelligence hasbeen introduced to allow the computer to takeitsown decision. Itistill ina
developmental stage.

GENERATION OF LANGUAGES

Programming languages nowadaysplaysamgjor roleinal kindsof problemsolving. They are
emerged under different levelssimilar to the computers. So we can say the generation for programming
languagesfallsinto threemain categoriesasfollows:

1FIRST-GENERATION LANGUAGE (MACHINE LANGUAGE)

Infirst-generation language, al instructionsweregiveninthebinary formandisreferredtoas
machinelanguageor low level language (LLL). Itisvery difficult for usto write or read instructions
writtenin binaries. Consider thefollowing ingtruction writteninbinaries.

0100 00011001 0101 01010011
2SECOND-GENERATION LANGUAGE (ASSEMBLY LANGUAGE)

In second-generation language, ingructionsarewritten with mnemonicsto smplify the program.
Thesymbolicingtructionlanguageiscaled assembly Language. In order to executetheseinstructions,
all mnemonicsare converted into binaries with the help of atranslator known asAssembler. The
program written using mnemonicsiscalled Source Program; the binary form of the sourceprogramis
called Object Program.

American Standard Codefor Information Interchange (ASCI1) iscommonly used totrand ate
the source program into object program. (Refer Appendix for complete ASCII list and its binary
equiva ents) Consder thefollowing exampl e which executes an assembly language program.

Source Program
e.g.ADDA,B,R1
1 MOVERL, S
Assembler
1l trand ated by assembler
Object Program

0101 00101010
0100 00010111

Assembly language programs are commonly used to write programsfor electronic controls
using mMicroprocessors, e.g. computerized copier machine, computerized tel ephone billing and so on.

Clanguageisoneof the programming languages used to accessthe assembly languageingruction
asitissubroutinefor any lower level programming.
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3THIRD-GENERATION LANGUAGES(HIGH LEVEL LANGUAGEYS)

Inthird-generation languages, instructionsarewritten using English languagewith symbolsand
digits. Third-generation languagesarea so known ashighlevel languages(HLL ). Thecommonly used
high level languages are FORTRAN, BASIC, COBOL, PASSCAL, PROLOG, C, C++, etc. The
completeinstruction set written in one of theselanguagesis called acomputer program or source
program.

In order to execute theinstructions, the source program istranslated into binary form by a
compiler or interpreter. A compiler isalso used to trand ate source programwritten in English into an
object program. Aninterpreter isalso used for trandation which trandatesthe program lineby line.

C language usesacompiler asitstrandator to trandate or compilethe complete C program. It
isalso necessary to create an executabl e program to executetheinstructionsgiveninasource program
by linking theinput (usualy keyboard) and output (usually monitor) deviceswith your program. A linker
(another program) isused to link theinput/output devices and generate an executable program froman
object program.

Thecommand """ executesthe executable program and alowsthe user toinput valuesand

get the output. An executable program can also be run by typing itsfilename when the computer
displaysthe prompts C>, D> and so on. Consider thefollowing exampleto execute aprogram.
Thestepsin running thethird generation languageisgivenas

Source Program

l

Compiler

l

Object Program

l

Executable Program

l

Linker

l

Runthe program
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MAJORDIVISION OF CPU

A computer asshownin Figure below performsbasically fivemajor operationsor functions
irrespective of their szeand make. Theseare 1) it acceptsdataor instructions by way of input,

2) it storesdata, 3) it can processdataasrequired by the user, 4) it givesresultsin theform of output,
and 5) it controlsall operationsinside acomputer. We discuss bel ow each of these operations.

1. INPUT: Thisisthe process of entering dataand programsin to the computer system. You should
know that computer isan electronic machinelike any other machinewhich takesasinputsraw dataand
performssome processing giving out processed data. Therefore, theinput unit takesdatafrom usto the
computer in an organized manner for processing.

Program
& Data Input Storage |,/ Output
LInit - it Unil Results

Control

Linit
Ceneral
Frocessing

Unit
Arnithmetic
*  Logic Unit

Fig. Basccomputer Operations

2. STORAGE: Theprocessof saving dataand instructions permanently isknown asstorage. Data
hasto befed into the system beforethe actual processing starts. It isbecause the processing speed of
Central Processing Unit (CPU) issofast that the datahasto be provided to CPU with the same speed.
Thereforethedataisfirst storedinthestorageunit for faster accessand processing. Thisstorage unit or
theprimary storage of the computer systemisdesigned to do the abovefunctiondity. It provides space
for storing dataand instructions.

Thestorage unit performsthefollowing maor functions:
e All dataandinstructionsare stored here before and after processing.
e Intermediateresultsof processing arealso stored here.

3. PROCESSI NG: Thetask of performing operationslikearithmetic andlogical operationsiscalled
processing. The Central Processing Unit (CPU) takesdataand instructionsfrom the storage unit and
makesall sortsof cal culationsbased on theinstructions given and the type of dataprovided. It isthen
sent back to the storage unit.

4. OUTPUT: Thisistheprocessof producing resultsfrom the datafor getting useful information.
Similarly the output produced by the computer after processing must also be kept somewhereinside
the computer before being given to you in human readableform. Again theoutput isal so stored inside
thecomputer for further processing.
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5. CONTROL : Themanner how instructions are executed and the above operationsare performed.
Controlling of all operationslikeinput, processing and output are performed by control unit. It takes
care of step by step processing of all operationsinsidethe computer.

FUNCTIONAL UNITS

Inorder to carry out the operations mentioned above the computer allocatesthe task between
itsvariousfunctional units. The computer systemisdivided into three separate unitsfor itsoperation.
They are 1) arithmeticlogical unit, 2) control unit, and 3) central processing unit.

ARITHMETICLOGICAL UNIT (ALU)

After you enter datathrough theinput deviceitisstored in the primary storage unit. The actual
processing of the dataand instruction are performed by Arithmetic Logica Unit. Themagjor operations
performed by theAL U areaddition, subtraction, multiplication, divison, logic and comparison. Datais
transferred to AL U from storage unit when required. After processing the output isreturned back to
storageunit for further processing or getting stored.

CONTROL UNIT (CU)

Thenext component of computer isthe Control Unit, which actslikethe supervisor seeing that
thingsaredonein proper fashion. The control unit determinesthe sequenceinwhich computer programs
and instructions are executed. Things like processing of programs stored in the main memory,
interpretation of theinstructionsandissuing of signasfor other unitsof the computer to executethem.
It also actsasaswitch board operator when severa usersaccessthe computer s multaneoudy. Thereby
it coordinatesthe activities of computer’speriphera equipment asthey perform theinput and outpuit.
Thereforeitisthemanager of al operationsmentioned inthe previous section.

CENTRAL PROCESSING UNIT (CPU)

TheALU andthe CU of acomputer system arejointly known asthe central processing unit.
Youmay call CPU asthebrain of any computer system. Itisjust likebrainthat takesall magjor decisons,
makesall sortsof calculationsand directsdifferent partsof the computer functionsby activating and
controlling the operations.

A centra processing unit (CPU) or processor isan electronic circuit that can execute computer
programs, which areactually setsof instructions. Thisterm hasbeeninuseinthecomputer industry at
least sincetheearly 1960s. Theform, design and implementation of CPUs have changed dramatically
sincetheearliest examples, but their fundamenta operation remainsmuch the same.

* TheCPU executesaseriesof instructions by looping through aninstruction cycle.
»  Thespeed of theinstruction cycleiscontrolled by the CPU’s clock.

*  TheCPU executescomputer instructions

» Popular CPU’s: Intel-Pentium, AMD, Power PC

» Itisonachip called the microprocessor.

COMPONENTSOF CPU

There arethree main components of the CPU: the arithmetic-logic unit (ALU), control unit
and on-board cache memory.
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1. CONTROL UNIT: Thecontrol unitisresponsiblefor loading and interpreting theindividual
ingtructionsthat comprisethe computer program. Theseinstructionsarein alanguage caled machine
code. Machine codeisapattern of onesand zeros. The control unit also hasthetask of getting the
dataneeded by theinstructionsand returning theresultsof the processing after theinstruction hasbeen
executed.

2.ARITHMETIC-LOGICUNIT: TheALU isresponsiblefor carrying out arithmetic operations
such asaddition and subtraction aswell aslogical decis onssuch aswhether onenumber isbigger than
another. All programs consist of complex setsof arithmetic and logical operations. Another way of
thinking of alogical operation isasadecision making operation.

3.ON-BOARD CACHE MEMORY: Because
the CPU can perform itsoperations much faster than
datacan betransferred from RAM, many CPUshave
on-board cache memory. Thisis memory that the
control unit can access very quickly and use for
intermediate storage. Further, dataand ingtructionscan
beloaded into cache beforethey are actually needed.
When they are needed, thetransfer ismuch faster than
Fig. A Processor itwould have beenif RAM had been used.

INPUT DEVICES— “How to tell it what to do”
For example, keyboard and mouse arethe standard way to interact with the computer. Other
devicesincludejoysticksand game padsused primarly for games.

The MOUSE Usedto ‘ drive Microsoft Windows

Themouseisapoint and click device. Asyou move
the mouse across a surface, it senses this movement either
mechanically or optically. Thisistrand ated into the movement
of apointer on the screen. Functionsare represented asicons
on the screen. When you click on these using amouse button,
thefunction isexecuted.

The KEYBOARD isstill thecommonest way of entering
nformation into acomputer. Themost familiar input deviceisthe
<eyboard. Userstypethetext directly into the computer. Thereare
anumber of layouts of the keyboard. The most important arethe
anguage variations. For example, the USand UK keyboardsare
quitesimilar but arevery different fromthe French keyboard.

TRACKER BAL L Sandternaivetothetraditiona
mouse and often used by graphic designersA trackball acts
asatype of overturned mouse. Theball ison thetop side of
theobject. By rolling theball you can movethe pointer across
the screen. Somekeyboardshave anin-built trackball.
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SCANNERS

{ A scanner alowsyou to scan printed material and convert it

. into afile format that may be used within the PC Scanners
' “digitize’ printed materia (like photosand graphics) and save
ittoagraphicfileformat (like.GIF or .JPG) for display onthe
computer.

-3

TOUCH PADS

A devicethat laysonthe desktop and respondsto pressure.
A touchpadisadevicethat sensespressureto guidethe pointer
onthecomputer screen. Itisgenerally asmall squareareabelow
thekeyboard. Asthe user moveshis/her finger acrossthetouchpad,
the pointer moveson the screen. Next to the pad aretwo buttons
used for clickingin exactly the ssmeway asthose on amouse.

LIGHT PENS

Light pens are used to allow usersto point to areason a
screen. Allight penisadvicewhichissendtivetovariationsin
patternson asurface. Light pensact likeaminiature scanner
and can read text asthey aredragged acrossthe printed page.
Thiscan betransferred directly to the current open document.

JOYSTICKS

Many gamesrequireajoystick for the proper playing of
thegame. A joystick isadevicethat isfamiliar for usein gamesto
move objectson the screen. However, it isalso used to control
themovementsin computerised industrial machinesaslathes

Output Devices — “How it shows you what it is doing”

For example, monitor (the screen) ishow the computer sends
information back to you, whether it be surfing theweb or writing
amemo. A printer isal so an output device.

CRT SCREENS: The cathode ray tube (CRT) type screen
isusually called amonitor and makes use of the same technol ogy
as atelevision screen.

SOLID STATE SCREENS: Solid state screens, dsoknown asLCD or Liquid Crystal Displays,
make use of tiny transistorsto emit light and create an image. Originally, LCD screenswere confined to

laptops.
PRINTERS

Therearedifferent typesof printers (laser, ink jet, dot matrix) with '
differing quality of output. They aremeasured in dpi (dots per inch) and ppm
(pages per minute), the higher the better. There are many different types of f !
printers. Inlarge organizationslaser printersare most commonly used dueto F
thefact that they can print very fast and giveavery high quality output. .
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Dot matrix Inkjet L aser
Initial cost Low Medium High
Cost per printed page Low High Medium
Speed Low Medium High
High volumes No No Yes
Noise level High Low Low
Print quality Low Medium High
PLOTTERS

A plotter isan output device similar to aprinter, but normaly alowsyouto print larger images.
A plotter consists of a device that can move paper both backwards and forwards. On the top of the
device one or more pens are able to move horizontally across the paper. The combined movement of the
pens horizontally across the paper and the vertical movement of the paper allows complex continuous
diagramsto be drawn. Some plottersallow different colour pensto be used to create diagramsin multiple

colours. g

SPEAKERS

Modern computers using the appropriate software can turn text in a
document into audible speech. This is known as speech synthesis. Other
types of software alow music and other sounds to be created and played
back.

The line between the computer and a home entertainment system is
becoming blurred. Computers are able to play music directly from aCD or
play afilmfromaDVD. You can evenfit your computer witharadio or TV
card to add these functions.

COMPILERSAND INTERPRETERS

Compilersconvert the program instructionsfrom human understandableform to themachine
understandable form and the trand ated program instruction is called object code. Also note that the
compiler isnothing but alanguage translator used to transl ate the entire program of the high level
languageinto machinelanguage. Each programming language requiresitsown compiler totrand atethe
program. For example, the programming language FORTRAN requiresFORTRAN compiler and C
usesCompiler.

Interpretersa so convert the source program to machinelanguageinstruction but execute each
lineasitisentered.
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COMPARISON BETWEENA COMPILERANDAN INTERPRETER

Compiler Interpreter
A Computer isusedto compileanentireprogram | Aninterpreter isused to trandate each line of
and excutable programisgenerated throughthe | the program instruction immediately as itis
object program entered.
The excutable programis stored inadisk for | The executableprograms generated in RAM
furtureuseor torun itin another computer. andthe interpreteris required for each run of
theprogram.
The compiled programs run faster. The interpreted programs run slower.
Most of the languages use compilers. A very few languagesuseinterpreters.
QUESTIONS
|.CHOOSE THE BEST ANSWER
1. Computeris that stores, retrievesand processdata
a) Electronicdevice  b) Electrical device  ¢) Mechanica device  d) Instrument
2. Computers hasthe power of any amount of information or data.
a) Controlling b) stopping c)Cdling d) Storing
3. Computer can performs of Instruction and even more per second
a) Thousands b) Millions ) Hundreds d) Five Thousands
4. EDVAC wasdeveloped by at Cambridge University in 1949.
a) M.V. Wilkes b) Marconi c)JL.Baird d) Armstrong
5. TheALU and the CU of acomputer system arejointly known asthe
a) Arithmeticand Logical Unit b) Control Unit
¢) Centra processing Unit d) Storage Unite
6. The*Mouse' isusedtodrivethe
a) Key board b) Printer c)disc d) Microsoft Windows
7. TheKey board isthe common way of entering into acomputer
a) Information b) Charts c) Maps d)Writing
8. Thecathoderay tubescreenisusualy called a
a) Monitor b) Key board c) Mouse d) Printer
9. Plotteris devicesimilar toaprinter.
a) Input b) Output c) Data d) Telephone
10. Convertsthe programmeinstruction from human understandableform to the
machine understandableform.
a) Compilers b) Printers c) Key board d) disc

1. ANSWERIN ONEORTWOWORDS

What isacomputer?
Expand-CPU
Expand—-ALU

Stateany twoinput devices
What isjoystick?

abhowbdeE
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1. ANSWER ONEORTWOLINES

Wheat arethe mgjor functionsof the storage unit?
What ismain Function of the control unit?

What isthefunctionof ALU?

Stateany four out put devices.

Stateany threetypesof printers.

IV.ANSWERABOUT ONE PAGE

Explain about analog and digital compurter.
Explain any two input deviceswith nest sketch.
Explain any two output deviceswith neat sketch.
Explainthecharacteristic of computer
Explain:1.CPU 2.ALU 3. Control unit

V.ANSWERBRIEFLY

1. Explaingeneration of computers
2. Explainthebasic computer operationwith block diagram.
3. Explaintheinput and output devicesof computers.

ANS:1)a 2d 3b 4Ha 5c 6d 7a 8a 9a

asrwpNE

asrwpNE
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8.NETWORK ANTENNAAND PROPAGATION
8.1INTRODUCTION-OFC

Anoptical fiber cableisacable containing one or more optical fibers. The optical fiber
elementsaretypically individually coated with plasticlayersand contained in aprotective tube suitable
for the environment wherethe cablewill bedeployed.

Fig. 8. 1ATOSLINK optical fibre cablewith aclear jacket.

DESIGN

Fig. 8.2A multi-fiber cable  Fig. 8.3 Left: LC/PC connectors Fig. 8.4Anoverview of
Right: SC/PC connectors Cable

Inpractical fibers, the cladding isusually coated with atough resin buffer layer, which may be
further surrounded by ajacket layer, usually plastic. Theselayersadd strength to thefiber but do not
contributeto itsoptical wave guide properties. Rigid fiber assemblies sometimes put light-absorbing
(“dark”) glassbetween thefibers, to prevent light that leaks out of onefiber from entering another. This
reducescross-talk between thefibers, or reducesflareinfiber bundleimaging applications.

All four connectorshavewhite caps covering theferrules.

For indoor applications, thejacketed fiber isgenerally enclosed, with abundleof flexiblefibrous
polymer strength memberslikeAramid (e.g. Twaron or Kevlar), inalightweight plastic cover toforma
simplecable. Each end of the cable may be terminated with aspecialized optical fiber connector to
alow it to beeasly connected and di sconnected from transmitting and receiving equipment.

CABLETYPES

e OFC: Optical fiber, conductive

e OFN: Optical fiber, nonconductive

e OFCG: Opticdl fiber, conductive, generd use
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OFNG: Opticdl fiber, nonconductive, genera use
OFCP: Optical fiber, conductive, plenum

OFNP: Optical fiber, nonconductive, plenum

OFCR: Optical fiber, conductive, riser

OFNR: Optical fiber, nonconductive, riser

OPGW: Optical fiber composite overhead ground wire

82MICROWAVE TRANSMISSIONAND RECEPTION

Microwave transmission involvesthe sending and receiving of microwave signalsover a
microwavelink. Thismicrowavelink ismadeup of astring of microwaveradio antennas|ocated at the
top of towersat variousmicrowave sites.

MICROWAVE TRANSMISSION IS CONSIDERED A ‘LINE OF SITE’
TECHNOLOGY:

Microwavetransmissionisconsidered a‘Lineof Site' technology. Thisisbecausethe proper
functioning of microwave transmission requiresthat the airspace between two microwavetowersin
clear of mountains, buildings, and other objectsthat could possibly block signal sfrom being intercepted
by thetowers. Microwavetransmissionislimited by thisneed for aclear lineof sight, inadditionto
being susceptibleto attenuation by the atmosphere. For thesereasons, microwavetransmissonisonly
widely used in areasinaccessible by LAN or other transport methods.

ANALOGORDIGITAL OPTIONSWITH MICROWAVE TRANSM I SS ON:

Microwave equipment can be used to transmit both analog and digital microwave signals.
Analog microwavetransmission isoften amore cost-effective sol ution for microwave site operators
becauseit doesn' t requirethe purchase of any new equipment, or training staff on new transport systems.
An additional benefit of familiar analog microwavetransmissionisthat your operatorsknow itsexact
transport capacity.

Usersof digital microwavetransmissonfindit easier to obtain support and equipment for their
systems, becausedigita transmissonisthe newest, most advanced form of microwave communication.
Digital microwavetransmiss on methods can support moreverbose protocols, enabling increased data
exchange a ong the microwave network. Theincreased speedswill also providefaster microwave
systempolls.

MONITORING YOUR MICROWAVE TRANSMISSION EQUIPMENT PROTECTS
YOURREPUTATION:

No matter what your microwavetransmiss on method, you need to monitor al of your misson-
critical microwave equipment. M onitoring enablesyou to quickly respond to microwavetransmission
errors, quickly bringing your network back onlineto protect your revenues, aswell asyour reputation
with your customers.

TROUBLESHOOTYOUR MICROWAVE TRANSMISSION USNGRINGPOLLING:

Because microwave sitesaregenerally found in aring formation, you can use your network
monitoring systemto perform advanced monitoring applications. One such techniquefor determining
thelocationsof problemsisring polling. Thistroubleshooting techniquewill also alow youto continue
microwavetransmission during abreak betweenindividua Sites.
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Microwave dataissent from siteto site sequentially, and can be sent from either sde. Thisis
known as*backhauling’. During abreak, you can continuetransmitting databy s mply sending messages
intwo directions. Thiswill also alow youtoidentify whereaproblem has occurred by identifying at
which sitethemicrowavetransmission isbeing stopped.

SAFEGUARD YOUR MICROWAVE TRANSMISSION EQUIPMENT WITHAKDA
864 RTU:

TheKDA 864 RTU isadvanced remotethat can beused for your ring pollsand other microwave
monitoring functions. Packed into acompact, 19-inch unit, the KDA 864 includes 64 darm pointsand
8 control points. KDA RTU’s can a so be connected to up to three additiona unitsto provideyouwith
the maximum point capacity for your microwavesites. The KDA can work with your 202 modems
along microwave base bands of 0-4, and FSK modems on 4-8 and 8-12 base bands. With support for
anumber of different protocols, theK DA 864 will giveyouthevishility youmust haveof your microwave
transmission equipment.

83TYPESOFSATELLITESAND THEIRAPPLICATIONS

Satellitescan be classified by their functions. Satellitesarelaunched into spaceto do aspecific
job. Thetypeof satellitethat islaunched to monitor cloud patternsfor aweather station will bedifferent
thanasatellitelaunchedto send tdlevison sgnasacrossCanada. Thesatdlitemust bedesigned specificaly
tofulfill itsfunction.

Bdow arethenamesof ninedifferent typesof satellites. Therearea so ninepicturesof satellites.
They aregiven asfollowswith an examplesatellite.
Agtronomy satellites
Atmospheric Studiessatellites
Communicationssatdlites
Navigation satellites
Reconai ssancesatellites
Remote Sensing satdllites
Search and Rescue satellites
Space Exploration satellites
Weather satellites

ASTRONOMY SATELLITES

Anastronomy satelliteisbasicaly aredly bigtelescopefloatingin space. Becauseitisin orbit
abovethe Earth, the satellite’ svisionisnot clouded by the gasesthat make up the Earth’satmospher e

-
-

Supernova Digtant galaxies Black hole Quasar
Fig. 8.5 View of Satellite
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Agtronomy satdliteshave many different gpplications:

they can be used to make star maps

they can be used to study mysterious phenomenasuch as black holesand quasars
they can be used to take pictures of the planetsin the solar system

they can beused to make maps of different planetary surfaces

COMMUNICATIONSSATELLITE

Itisdifficult to go through aday without using acommunicationssatelliteat least once. Doyou
know when you used acommunications satellitetoday? Did you watch T.V.? Did you make along
distance phonecall, useacdlular phone, afax machine, apager, or evenlistentotheradio? Well, if you
did, you probably used acommunications satellite, either directly or indirectly.

Communicationssatellitesallow radio, television, and telephonetransmissionsto be sent live
anywhereintheworld. Before satellites, transmissionsweredifficult or impossibleat long distances.
Thesignas, whichtravel in straight lines, could not bend around theround Earth to reach adestination
far away. Because satellitesarein orbit, the signals can be sent instantaneously into space and then
redirected to another satellite or directly to their destination.

The satellite can have apassiverolein communicationslike bouncing signasfromthe Earth
back to another location on the Earth; on the other hand, some satellitescarry electronic devicescalled
transponder sfor receiving, amplifying, and re-broadcasting signalsto the Earth.

NAVIGATIONSSATELLITE

Satellitesfor navigation weredevelopedinthelate 1950'sasadirect result of shipsneedingto
know exactly wherethey wereat any giventime. Inthe middle of theocean or out of sight of land, you
can't find out your position accurately just by looking out the window.

SPACE EXPLORATION SATELLITES

Space exploration satellitesare not really satellitesat all; they are properly known as space
probes. A satelliteis defined as something that’s orbiting something el se, but space probesinstead
travel degpintothesolar system. However, they aresimilar to orbiting satellitesin design and function.

Onthelr journeys, space probes send back detailed picturesand other dataof faraway planets
and other stellar phenomena. Space exploration satellites are responsible for many of astronomy’s
most important achievements. Jupiter’srings, for example, were discovered by aspace exploration
sadlite

Space exploration satellitesmust be built to last becauseit takes so long for the satellitesto
reach their destinations. Space exploration satellites are different from astronomy satellites because
they do not operate from Earth orbit; they are actually sent out into deep space on their own.

Anexampleof aspaceexploration satelliteisNASA'sGdlileo.
WEATHERSATELLITES

Because of weather satellite technol ogy and communications satellite technol ogy, you canfind
out the weather anywhereintheworld any time of the day. There aretelevision stationsthat carry
weether information al day long. M eteor ologistsusewesther satellitesfor many things, and they rely
onimagesfrom satellites. Hereare afew examplesof those uses:
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¢ Radiation measurementsfrom theearth’ssurface and atmosphere giveinformation on amounts of
heat and energy being released from the Earth and the Earth’ satmosphere.

e Peoplewhofishfor aliving canfind out valuableinformation about thetemperature of theseafrom
measurementsthat satellitesmake.

RADAR isan object detection system that uses el ectromagnetic wavesto identify therange, dtitude,
direction, or speed of both moving and fixed objects such asaircraft, ships, motor vehicles, weather
formations, andterrain.

8.4 Radar

A radar system hasatransmitter that emitsradio waves. When they comeinto contact withan
object they are scattered in all directions. Thesignal isthus partly reflected back and it hasadlight
change of wavel ength (and thusfrequency) if thetarget ismoving. Thereceiver isusualy, but not
aways, inthe samelocation asthetransmitter. Although the signal returned isusually very weak, the
sgnd canbeamplified through useof dectronictechniquesintherecaiver andintheantennaconfiguration.
Thisenablesradar to detect objectsat rangeswhere other emissions, such assound or visiblelight,
would betoo wesk to detect. Radar usesinclude meteorological detection of precipitation, measuring
ocean surfacewaves, air traffic control, police detection of speeding traffic, military applications, or to
simply determinethe speed of abaseball.

IN 1895, Alexander Popov, aphyscsingructor at thelmperid Russan Navy school in Kronstadt,
developed an apparatus using acoherer tubefor detecting distant lighting strikes. The next year, he
added aspark-gap transmitter. During 1897, whiletesting thisin communi cating between two shipsin
the Baltic Sea, hetook note of an interference beat caused by the passage of athird vessdl. In his
report, Popov wrote that thisphenomenon might be used for detecting objects, but hedid nothing more
withthisobservation.
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Fig. 8.7 Along rangeradar antennaALTAIR
APPLICATIONSOFRADAR

Theinformation provided by radar includesthe bearing and range (and therefore position) of
the object from the radar scanner. It isthus used in many different fieldswhere the need for such
positioningiscrucia. Thefirst use of radar wasfor military purposes; tolocateair, ground and sea
targets. Thishasevolvedinthecivilianfieldinto applicationsfor aircraft, shipsand roads.

Marineradarsare used to measure the bearing and distance of shipsto prevent collisonwith
other ships, to navigateand tofix their pogition at ssawhen within rangeof shoreor other fixed references
such asidlands, buoys, and lightships. In port or in harbour, Vessal traffic serviceradar systemsare
used to monitor and regulate ship movementsin busy waters. Policeforcesuseradar gunsto monitor
vehicle speedson theroads.

Radar hasinvaded many other fields. Meteorol ogistsuse radar to monitor precipitation. It has
becomethe primary tool for short-term weather forecasting and to watch for severeweather such as
thunderstorms, tornadoes, winter storms preci pitation types, etc... Geol ogists use specialised ground-
penetrating radarsto map the composition of the Earth crust. Thelistisgetting longer al thetime.

PRINCIPLES

Theradar dish, or antenna, transmits pul sesof radio waves or microwaveswhich bounce of f
any object intheir path. The object returnsatiny part of thewave' senergy to adish or antennawhich
isusually located at the same siteasthetransmitter. Thetimeit takesfor thereflected wavesto return
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to the dish enablesacomputer to calculate how far away the object is, itsradial velocity and other
characterigtics.

ONAR

Sonar (originally anacronym for SOund Navigation And Ranging) isatechniquethat uses
sound propagation (usualy underwater, asin Submarine navigation) to navigate, communicatewith or
detect other vessels. Two types of technology share the name*“sonar”: passive sonar isessentially
listening for the sound made by vessels; active sonar isemitting pul ses of soundsand listening for
echoes. Sonar may be used asameansof acousticlocation and of measurement of theecho characteristics
of “targets’ inthewater. Acousticlocation in air was used before theintroduction of radar. Sonar may
also beused inair for robot navigation, and SODAR (an upward looking in-air sonar) isused for
atmosphericinvestigations. Theterm sonar isa so used for the equipment used to generateand receive
thesound. The acoustic frequenciesused in sonar systemsvary fromvery low (infrasonic) to extremely
high (ultrasonic). The study of underwater sound isknown as underwater acousticsor hydroacoustics.
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Fig.8.8
PERFORMANCE FACTORS

Thedetection, classification andlocdisation performance of asonar dependson theenvironment
and thereceiving equipment, aswell asthe transmitting equipment in an active sonar or thetarget
radiated noisein apassive sonar.

SOUND PROPAGATION

Sonar operation isaffected by variationsin sound speed, particularly inthevertical plane.
Sound travelsmoredowly infresh water than in seawater, though thedifferenceissmall. Thespeedis
determined by thewater’ sbulk modul usand massdengty. Thebulk modulusisaffected by temperature,
dissolved impurities (usualy salinity), and pressure. Thedensity effectissmall.
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ACTIVESONAR

reflected wave

Sender/ i

! - | Object

Receiver [ .
III
Orlgmal wave
Ir distance =
Fig.8.9 Principleof active sonar
QUESTIONS
|.CHOOSE THE BEST ANSWERE
1. Microwave Transmissioninvolvesthe Sending and Receiving of over amicrowave link
aRadioSignds  b)MicrowaveSignds c)AudioSignds  d) Modulated Signas
2. Microwave Transmissionisconsidered a technology
a) LineSte b) Wave c) Single d) Link
3. Microwave equipment can beused both anolog and digital microwavesignals
a) Sending b) Transferred C) Tranamit d)Link

4. Microwave monitoring function advanced remoteused. That iscalled
a) KDAB864RTV b)KDAS8I2RTV c) KDA836RTV d) KDA 846 RTV

5. Satellitesare into spaceto do aspecificjob
a) Floated b) launched ¢) Removed d) Stopped
6. Anastronomy satelliteisbasically aredly big floatinginthe space
a) Binocular b) ball c) kite d) telescope
7. Communication satdllitesalow radio, televison and telephone tobesent liveanywherein
theworld
a) Transducer b) transmisson C) data d) News
8. A radar system hasatransmitter that units
a) Radiowaves b) RFwaves c)AFwave d)Modul ated waves
9. Radarisan detection system
a) Object b) wave C) water d) meta
10. Active sonar usesa transmitter and areceiver
asound b)light c)waveform d)IFwave
[ILANSWERE INONEORTWOWORDS
1. DefineOFC?

2. Statetwo typesof OFC
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3.
4.
S.

1
1

2
3
4.
S.
V.
1

2.

DefineMicrowavelink
Statetwo typesof satellites.
What ismeant by Radar?

.ANSWERE INONE ORTWOWORDS

Define microwave Transmission and Reception.

. What arefunctionsof communication satdllite?
. State any two application of Radar.

Define Performancefactors of Sonar.
DefineNavigation Setdllite

ANSWERE INONE ORTWOWORDS

Explain about microwave Transmission and Reception.
Explain about Communication Satellites.

V.ANSWERE IN ONEORTWOWORDS

1
2.

Explainthefunction of Radar.
Explainthefunction Sonar.

ANSWERS

)b 2a 3)c 4a 5b 6d 7Hb 8a 9a

179

10) a



9. MEDICAL ELECTRONIC EQUIPMENT
9.1INTRODUCTION:

Medical equipment isdesigned to aidin thediagnosis, monitoring or treatment of medical
conditions. Thesedevicesareusually designed with rigorous safety standards. The medical equipment
isincluded inthe category Medical technology.

Thereare severa basictypes:

»  Diagnostic equipment includesmedical imaging machines, usedtoaidindiagnoss. Examplesare
ultrasound and MRI machines, PET and CT scanners, and x-ray machines.

o Therapeutic equipment includesinfusion pumps, medical lasersand LASIK surgical machines.

o Lifesupport equipment isused to maintain apatient’sbodily function. Thisincludesmedical
ventilators, anaesthetic machines, heart-lung machines, ECM O, and didysismachines.

e Medica monitorsalow medical staff to measureapatient’smedica state. Monitorsmay measure
patient vital Sgnsand other parametersincluding ECG EEG blood pressure, and dissolved gases
inthe blood.

Medica |aboratory equipment automates or helpsanayze blood, urine and genes.

Diagnostic Medical Equipment may al so be used inthe homefor certain purposes, e.g. for the
control of diabetesmdllitus

A biomedical equipment technician (BMET) isavital component of the healthcare delivery
system. Employed primarily by hospitals, BMETsarethe peopleresponsiblefor maintaining afacility’s
medica equipment.

INVENTIONS

o 1895, X-ray, by Wilhelm Rontgen

o 1903, dectrocardiograph, by Willem Einthoven

e 1956, endoscope, by Basil Hirschowitz

e 1958, ultrasound scan, by lan Donald

e 1973, CT (CAT) scan, by Godfrey Hounsfield and Allan Cormack
o 1982, artificial heart, by Robert Jarvik

9.2ELECTROCARDIOGRAM:
ELECTROCARDIOGRAPHY:
PRINCIPLE:

Itisaninstrument which recordsthe el ectrica activity of heart. It providesinformation about
cardiac disorders. It isused in catheterization, coronary care unitsand diagnostics applications. Low
frequency rangeisessentia to ensure stability of basdline. High frequency responseisacompromiseof
severa factorslikeisolation between auseful ECG signalsfrom other signals. Instability of basdline,
originating from the changes of the contact impedance demandsthe application of automatic baseline
gabilizingcrcuit.
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DESCRIPTION:

The potential s picked up by the patient electrodes are taken to theload selector switch. By
capacitive coupling thesignal isconnected symmetricaly tothelongtail pair differential pre-amplifier.
Thepre-amplifier isfour stagedifferential amplifiers. Theamplified output signal ispicked upsingle
ended and given to power amplifier. The output of power amplifier issingleended and fed to pen
motor. Frequency selective network isan R-C network. The stylusmoved in responseto input signal
but paper isstationary.

PROCEDURE:

e Theleadsareplacedinarmsandlegs.
Squeezethe ECG gd into the skin at the chosen location and rub so that dight reddening occurs.
Clip onlimb nodeto patient tableto correspond el ectrode avoiding to markings provided by
electrodelead wires.

e  PressON/OFF button.
o Testleadwill light up indicating power isSON. Adjust stylusto the centres.
e Pressstart and the paper startsmoving.
e Press1mvandthenadjust stylustemperature. Select lead position.
APPLICATION:
To detect cardiac disorder.
PVC
H Normal
Normal
— ‘\_

Ectopic beat

Fig. 9.1 Norma ECG Wave
9.3.COMPUTED TOMOGRAPHY SCANAND ULTRASOUND:
COMPUTED TOMOGRAPHY:

PRINCIPLE:

A CT scanner isaspecial kind of x-ray machine. Instead of sending asingle beam of x-ray
through the body aswith ordinary x-rays, several beamsare sent s multaneoudy from different angles.

THEORY AND WORKING:

The CT scanner wasoriginally designed to takeimages of the brain. Now it ismuch more
advanced and isused for taking picturesof virtually any part of the body. If the patient isreceiving an
abdomen scan, for eg: they will be asked not to eat for six hoursbeforethetest. They will begivena
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drink containing gastrografin an unused flavoured x-ray dye, 45 minutes beforethe procedure. This
makestheintestineeasier to seeon the picture. Sometimesaliquid x-ray dyeisinjected intotheveins
duringthetest.

The scanner lookslike alarge doughnut. During the scan the patient lies on abed, with the
body part under examination placed in theround tunnel or opening of the scanner. The bed then moves
dowly backwardsand forwardsto alow the scanner to take pictures of the body, athoughit doesn't
touch the patient. Thelength of the test depends on the number of picturesand the different angles
taken.

Thetiming, anodevoltage (kV) and beam current (mA) are controlled by acomputer through
acontrol bus. The highvolt DC power suppliesdrivean x-ray tubethat can be mechanically.

APPLICATIONS

e Centra Nervoussystems, Orthopedicsand bionetumors, thorax.
e Abdomen, Pelvisand neck.
e Radiotheraphy planning.

9.3.(B) ULTRASOUND

Ultrasound is cyclic sound pressure with afrequency greater than the upper limit
of human hearing. Although thislimit variesfrom personto person, it isapproximately 20 kilohertz
(20,000 hertz) in healthy, young adults and thus, 20 kHz servesasauseful lower limitindescribing
ultrasound. Theproduction of ultrasoundisusedinmany different fields, typicaly to penetrateamedium
and measure thereflection signature or supply focused energy. Thereflection signature canreveal
detail sabout theinner structure of themedium, aproperty aso used by animalssuch asbatsfor hunting.
Themost well known gpplication of ultrasound isitsusein sonography to produce picturesof fetusesin
the human womb. There areavast number of other applicationsaswell.

Medical and Destructive

Lowbass notes Animals and Chemistry Diagnostic and NDE
20Hz I{IH—Izl 2MHz 200MHz
® o )
Infrasound Acoustic Ultrasound

Fig. 9.2 (a) Ultrasound Frequency range
Approximate frequency ranges corresponding to ultrasound, with rough guide of someapplications

. Frer -
e - by -

Fig. 9.2 (b) Afetusinitsmother’ swomb, viewed in asonogram (brightness scan)
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Fig. 9.2 (c) An ultrasound examination in East Germany, 1990
94ELECTRONIC BPAPPARATUS

A manually operated monitor that consists of acuff, bulb, and dial gaugeto register blood
pressurelevels. Theonly way for usto know if we have normal or abnormal conditionsisby measuring
them. These can bedonethrough anidedl apparatus. They areavailableinfour types: Semi Automatic,
Fully Automatic, Wrist Typeand fully automatic memory. These machines measure blood pressure
correctly ontheupper amat heartlevel. Thereadingsaregiven on adigital display and can bestored
inthemonitor’smemory or inaprinted format.

95DIGITALTHERMOMETERS

Thermigtor digitalsgenerally have*builtin” probesand sensors. They must becdibrated during
the manufacturing processand so arenot interchangeable. Thermocoupledigitas, with someexceptions,
can accept any matching category of probe (the two most common are K-type and T-type—these
have different temperature ranges). We concentrate on K-type only, sincethistype spansall food
applicationtemperatures, and hasmoreavail ability of probeoptions.

Accuracy can bevery good with both types, but thermistor digitalsarelimited to the type of
built-in probethey comewith, and if the probe breaks, you haveto buy anew thermometer.

Thermocoupledigital thermometersare generally very predictablein their quality, and the
response characteristics of their fitted probesiswithinavery narrow range. All QA stocksthe highest
qudity thermocoupledigital thermometers, so they can be used with high confidence.

Thermistor digitalsare madeworl dwide, and can havevariablequality, if not carefully checked.
All QA performschecksof al of their thermistor-based productsto ensurethat their customersare
getting productsof excdlent quality.

9.6 ELECTROENCEPHALOGRAPHY

EEGisasuperposition of thevolume-conductor fieldsproduced by avariety of active neurona
current generators. Thethreetype of electrodesto make the measurementsare scalp, cortical, and
depth.
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Fig. 9.3 Electroencephal ography
Biodlectric Potential FromtheBrain
Wavegroup of thenormal cortex
ALPHAWAVE

- 8t0 13 Hz, 20-200 Vv,
- Recorded mainly at theoccipital region
- disappear when subject issleep, change when subject changefocus, seeFig. 4.27b

BETAWAVE (IAND 1)

- 14to 30Hz,
- during mental activity f=50Hz, betal disappear during brain activity whilebetall intensified.
-Recorded mainly at the parieta and frontal regions

THETAWAVE

4t0 7 Hz, appear during emotiona stress such asdisappointment and frustration
Recorded at the parietal and temporal regions

DELTAWAVE

Below 3.5 Hz, occur in deep sleep, occur independent of activity
Occur soldly within the cortex, independent of activitiesinlower regionsof thebrain.

Synchronization isthe underline processthat bring agroup of neuronsinto unified action. Synaptic

interconnection and extracel lular field interaction cause Synchronization.
EEG WAVES

1
(@)

Eves apen Eyes chused
ne LAY WA e S

(b}
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EEG WAVESDURING SLEEP
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THEABNORMAL EEG

EEG isused to diagnose different type of epilepsy and inthelocation of thefocusinthebrain
causing theepilepsy. Causesof epilepsy could beintring ¢ hyper excitability of the neuronsthat makeup
thereticular activation system (RAS) or by abnormality of thelocal neural pathwaysof thissystem.
Twotype of epilepsy
1- Generdized epilepsy

a Grand md
b- petit mal (myoclonic
form and absenceform
2- Partid epilepsy
a Jacksonian epilepsy
b- Psychomotor seizure (amnesia, abnormal rage, sudden anxiety or fear, incoherent speech)

Fetit mal

] 100 gV

Grand mal epilepay

Psychomaotor

L]
Fig. Typesof epilepsy
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9.7DIGITAL X-RAY
PARTSOFADIGITAL X-RAY MACHINE:

Thedigital X-Ray machine consistsof an X-Ray tubeand driver to source X-Ray. The X-Ray
passes through the patient’s body and the digital camera (located on the other side of the patient)
capturestheresulting image. The main base station control sthe X-Ray tube, analyzestheimage and
displaystheimage onthe CRT.

DIGITAL CAMERA:

Thedigital cameraconvertsthereceived imageinto digital signal and transfersthedigitized
imageto the base station through afiber opticlink.
Main Base Station

Thefunctionsof themain base sation areasfollows:
e Driveand control the X-Ray tube
e  Communicatewiththedigital camerasystem through Fiber
e Storethepicturesonthehard disk for imageretrieval and processing
« Interfacetoan operator consolefor overal system control and image manipulation
e Anayzeand enhancetheimage stored on the hard disk and display the enhanced X-Ray image
onaCRT monitor
¢  Key toLattice Solutions
* [LatticeSc|| ispPAC || FPGA || cPLD || Power Manager |

]

mj.

Digital Camera

Fig. 9.4. Block Diagram of Digital X-ray

DEVICESUSED

. LatticeSC or ORT42G5
. FPGA

. Power Manager

. CPLD
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FUNCTIONSPERFORMED

o Digitd interfaceto CCD
o Directinterfaceto Laser module

LATTICESC
LATTICEADVANTAGES

» Reduced Board Space

o CML interfacesdirectly tomost Laser Modules
 Reducedtimeto market

o High performance SERDESfor increased systemreliability

Isp PAC
FUNCTIONSPERFORMED

« Maintainthetemperature of the CCD detector
» Automatic Laser power control
o Laser diodeend-of-lifeflag

LATTICEADVANTAGES

« Quiet operation through Anal og feedback control loop

« Digita Temperaturesetting

» EasyinterfacetoH-Bridge

o Compensatefor Laser - Diodeto Diode parametric variation
 Quiet operation duetoAnalog feedback control

FPGA
FUNCTIONSPERFORMED

e CustomizableDSPFIRand lIR Filter
e InterfacetoADC
o GlueLogic: FIFO, Memory Interface, etc.

LATTICEADVANTAGES

« Easy cusomizationof Algorithm

High speed FPGA fabricfor variousgluelogic

High speed buffer management

Multiplehigh performance MAC (Multiply & Accumulate primitive)
Increase DSPthroughput

o On-ChipPLL for timing control and pipelining

CPLD
FUNCTIONSPERFORMED

o CPU businterface state machines
 Multi-port memory interfacefor ORT42G5, Co-processor FPGA, and CPU
o SDRAM interface

LATTICEADVANTAGES
« Improvesperformanceof DSP CPU operation without wait states
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o Multi-port SDRAM drivewithout performance degradation
 FIFOfor mixing and matching the processing and datatransfer rates

FUNCTIONSPERFORMED
o Implementsall the power supply management for that Port Card
LATTICEADVANTAGES

 Reduced board space
e Increasedrdiability
 Reduced timeto market

9.8.NANOTECHNOLOGY AND ITSAPPLICATIONS

Nanotechnology, shortened to “nanotech”, is the study of the controlling of matter on
an atomic and molecular scale. Generally nanotechnol ogy deal swith structures sized between 1to
100 nanometer in at least onedimension, and invol vesdevel oping materia sor deviceswithinthat Size.
Nanotechnology isvery diverse, ranging from extens onsof conventiona device physicsto completely
new approaches based upon molecular salf-assembly, from devel oping new materias with dimensions
on the nanoscaletoinvestigating whether we can directly control matter ontheatomic scale.

There has been much debate on the future implications of nanotechnol ogy. Nanotechnol ogy
may be able to create many new materials and devices with avast range of applications, such as
in medicine, eectronics, biomateria's and energy production. Ontheother hand, nanotechnology raises
many of the same issues as with any introduction of new technol ogy, including concerns about
the toxicity and environmenta impact of nanomaterias, and their potential effectson globa economics,
aswell as speculation about various doomsday scenarios. These concernshaveled to adebate among
advocacy groups and governments onwhether special regulation of nanotechnology iswarranted.

Buckmingterfullerene C60, dso known asthe buckybadl, isarepresentative member of thecarbon
structures known asfullerenes. Membersof thefullerenefamily areamajor subject of researchfalling
under the nanotechnology umbrella

Thefirst useof the conceptsfoundin ‘ nano-technology’ (but pre-dating use of that name) was
in“There'sPlenty of Room at the Bottom”, atalk given by physicist Richard Feynman at an American
Physical Society meeting at Caltech on December 29, 1959.

FUNDAMENTAL CONCEPTS

One nanometer (nm) isone billionth, or 10"9, of ameter. By comparison, typical carbon-
carbon bond lengths, or the spacing between theseatomsin amolecule, areintherange 0.12-0.15 nm.
Ontheother hand, thesmallest cdllular life-forms, arearound 200 nminlength.

To put that scalein another context, the comparative size of ananometer to ameter isthesame
asthat of amarbleto the size of the earth. Two main approaches are used in nanotechnology. Inthe
“bottom-up” approach, materialsand devicesare built from molecular componentswhich assemble
themsdlves chemicdly by principlesof molecular recognition. Inthe*top-down” gpproach, nano-objects
arecongtructed fromlarger entitieswithout atomic-level control.

Image of reconstruction onaclean Gold(100) surface, asvisualized using scanning tunneling
microscopy. Thepositionsof theindividual atoms composing thesurfacearevisible.

188



A number of physical phenomenabecome pronounced asthe size of the system decreases.
Theseinclude statistical mechanical effects, aswell as quantum mechanica effects, for examplethe
“quantum szeeffect”.

Fig. 9.6 Image of reconstruction on aclean Gold(100) surface

Materia sreduced to the nanoscal e can show different propertiescompared to what they exhibit
on amacroscal e, enabling unique applications. For instance, opague substances become transparent
(copper); stable materia sturn combustible (al uminum); insoluble materialsbecome soluble (gold). A
material suchasgold.

Modern synthetic chemistry has reached the point where it is possible to prepare
small moleculesto amost any structure. These methodsare used today to manufactureawidevariety
of useful chemical ssuch as pharmaceuticals or commercia polymers.

MOLECULARNANOTECHNOLOGY:ALONG-TERM VIEW

Molecular nanotechnol ogy, sometimescalled molecular manufacturing, describesengineered
nanosystems (nanoscal e machines) operating on the molecular scale. Molecular nanotechnology is
especially associated with the molecul ar assembler, amachinethat can produce adesired structure or
deviceatom-by-atom using the princi plesofmechanosynthes's. Manufacturing inthe context of productive
nanosystems isnot related to, and should be clearly distinguished from, the conventional technologies
used to manufacture nanomeaterial s such as carbon nanotubes and nanoparticles.

APPLICATIONS

Mostly applicationsarelimited to the use of “first generation” passive nanomaterialswhich
includestitanium dioxidein sunscreen, cosmetics and somefood products; Carbon allotropesused to
produce gecko tape; silver infood packaging, clothing, disinfectants and household appliances; zinc
oxidein sunscreensand cosmetics, surface coatings, paintsand outdoor furniturevarnishes, and cerium
oxideasafuel catayst.

Oneof themgjor gpplication of nanotechnology isintheareaof nanod ectronicswithMOSFET's
being made of small nanowires~10 nminlength. Hereisasimulation of such ananowire.
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Some of the recently devel oped nanoparticle products may have unintended consequences.
Researchershave discovered that silver nanoparticlesused in socksonly to reducefoot odor arebeing
released in thewash with possible negative consequences. Silver nanoparticles, which are bacteriogtatic,
may then destroy beneficial bacteriawhich areimportant for breaking down organic matter in waste
treatment plantsor farms.

QUESTIONS

|.CHOOSE THE BEST ANSWERS
1. A devicewhichisused to diagonisetheimage

A) CT Scan B) Infusion pipes C) Lungsmachine D) ECMO
2. Withinthe homewe could control using el ectronic medical equipment.

A) Heart disorder B) Mdlitus C) Cancer D) Epilopsy
3. isan equipment used to convert the heart beat into an electrical signal.

A) Digital x-ray B) Electronic thermometer

C) Electronic BP apparatus D) ECG
4. Thelow frequency of ultrasound limit can be heard by normal man.

A)20Hz B) 2kHz C) 20kHz D) 200 kHz
5. Ultrasound ismainly usedin

A) Sonography B) Physiotheraphy C)BloodPressure D) Heart Disorder
6. An electronic BPapparatus has shaped meter.

A) Square B) Rectangle C)Did D) Ellipse
7. EEGisusedto convert activity into electrical waves.

A) Heart B) Lungs C)Bran D) Neurond
8. Thetawaveshave waverange.

A)4to30Hz B)4to7Hz C)8t013Hz D) 3to3.5Hz
9. Nano technology hasdesigned to Sized nanoparameter materials.

A) 1-100 B) 10-100 C) 1-10 D) 100-1000
10. Recently devel oped nanotechnol ogy used to change the opague material into transparent.

A)Zinc B) Copper C)Aluminium D) Gold

II. ANSWER IN FEW WORDS

Say any one of the diagoni ze equipment.

Who invented the endoscopes device and when?
Expand-ECG

What arethetwo kindsof digital thermometer?
Whereareimagesstoredin CT Scan?

Whotalk first about the use of nanotechnol ogy?

.ANSWER IN FEW WORDS:

Namefew e ectronic medical equipments.
What areusesof CT Scan?

What isthework of EEG?

Writethedifferent kindsof wavesusedin EEG

Z— o s~AwWDNPE

AwWbNpPE
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5. Writeabout the structureof digital x-ray.
6. What ismeant by nanotechnology.

IV.EXPLAININDETAIL ABOUT ONE PAGE

1. Howisthe ECG machineworks?

2. Writeabout the operation of CT Scan.
3. Explaintheultra-sound.

4. How doesEEG operates.

5. What aretheusesof digital x-ray?

V.EXPLAINBRIEFLY ABOUT TWO PAGES

1. Explaintheterm nanotechnology anditsuses.
2. Explainany four eectronic medica equipments.

ANS:1)a 2b 3d 4c 5d 6a 7c 8d 9b
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MODEL QUESTION PAPER
ELECTRONICEQUIPMENTS

Time: 3Hours Marks: 200
PART —A
ANSWER ALL QUESTIONS
1.CHOOSE THE CORRECT ANSWERS: 15x1=15
LAN.......oies isalogicd circuit that performsan addition operation onthree-onebit binary numbers.
a) Half adder b) Full adder c) Invertor d) subtractor
2. Infrequency modulation carrier wavesarevariousin accordancewith ............ of thesigna wave.
a) Frequency b) Phase c) width d) Amptitude
3. Thesmplestradioreceiveristhe........................
a) Crysta b) AM receiver
c) FM receiver d) Communicationreceiver
4. Nosoundisheardinaradio receiver inon condition, itissaidtobe......................
a) Livefault b)intermittentfault  c) Dead fault d) Low sound fault
5. Thedectronray movingfromlefttoright andrighttoleftiscdledas.....................
a) Horizontal Scanning b) Vertical Scanning
¢) Interlaced Scanning d) Sequential Scanning
6. Video band widthin CCIR—PAL SystemiS........c.cocvvvviiieininnne
a) 10MHz b) 15MHZ c) 25MHZ d) 5MHZ
7.Incolour television picturetubethereare................... electron gunsare used.
a5 b) 2 c)3 d)1
8. Taperecorder ribbonismadeupof .........................
a) lron b) Iron & Zinc c)Zinc d)Aluminium
9.Cell Phonereceiver register thevoiceand convertitinto....................
a) Current wave b) Radiowave c) Lightwave d) Audiowave
10. Infraredraysmeans..............ccoeveevnennn.
a) Lightrays b) Electromagnetic waves
c) Radiowaves d) Sound waves
11. Computershasthepowerof ...................... any amount of information (or) data.
a) Controlling b) Stopping c) Storing d) Erasing
12. TheALU and CU of thecomputer system arejointly knownas..........................
a) Arithmeticand logical unit b) Control unit
c) Central Processing Unit d) Storage unit
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13. Aradar system hasatransmitter that units........................

a) Radiowave b) Audiowave c) Microwave d) Modul ated waves
14. Recently devel op nano-technology usedto changethe................ opaquematerid into transparent.
a) Zinc b) Copper ©)Aluminium d) Gold
15. Satellitecell phoneisshortly nameas...........o.oooeeeie e
a) Sat-phone b) Cell phone c) Mobilephone d) Walkie-talkie
Il ANSWERALL QUESTIONSIN ONEORTWOWORDS 15x1=15

16.Namethreetypesof multivibrators.

17. Which antennais mounted on the earth surface?
18. Who built antennafirst?

19. What isimagefregquency?

20. What ismeant by pre-amplifier?

21. What type of cathodeisused in picturetube?
22. What isAcquadac-coating?

23. How the speed of record player ischanged?
24. How many minimum no. of speakersareused in hometheater?
25. Which systemisusedin 2G cell phones.

26. Expand _CPU ,ALU

27. Givetwo examplesof Full-duplex.

28. Nametwo input devicesin computer.

29. What ismeant by rador?

30. Say any one of thediagonize equipment?

PART-B
1. ANSWERANY 10QUESTIONINONE ORTWOLINES 10x4=40

31. DefineAND Gate

32. Define Full-adder

33. What arethekinds of modulation?

34. What arethe principlesfollowed inaradio receiversgenerally?
35. What arethekindsof FM detectors?

36. Define K e l-factor

37.What are partsinaCD?

38. What arethedifferent kindsof i-pod?

39. What are main functionsof Storage Unit?

40. Nameany threetypesof printers?

193



41. What arethefunctionsof communication satdllite?
42.\What ismeant by nanotechonol ogy?

PART-C

V. ANSWERANY FIVEOFTHE FOLLOWING. BUT THE QUESTION.NO-491S
COMPUL SORY. 5x10=50

43. ExplainAgtablemultivibrator.

44. rite about Yagiantenna?

45. Draw and Explainthefunctionsof R.P. amplifier?

46. How canthe USB used in datamedia.

47. Explain: (1). CPU and (2) ALU

48. Explain about communication satellites.

49. Draw aneat sketch of picturetube and nameitsparts.
(or)

Explainabout : (1) ECG (2) Ultra-sound

PART-D

V.ANSWER BRIEFLY ANY FOUR QUESTIONSABOUT TWO PAGES. QUESTION
NO.551SCOMPUL SORY 4x20=80

50. Write short notes on given bel ow.

(1) Half adder (2) Full adder (3) Half subtractor (4) Full subtracter (5) Flip—flop
51. Draw and Explainthe block diagram of FM radio receiver?
52. Draw theblock diagram of TV receiver withwaveforms
53. List out the probable causesfor dead faultinaTV receiver in sequential order.
54. Givedetailsabout cell-phonefrequency.
55. Explain theinput and out devicesof computers.

(or)

Draw the block diagram of communication receiver and explain.
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PRACTICAL -1

Study of RF signal Generator and CRO.
Construction and Testing of Multivibrators using Ic 555.
Study and Verification of Logic Gates.

Construction and testing of half adder full adder and
flip-flops.

erection and testing of dish antenna.
Construction of audio Amplifier using TBA 810 IC.
Construction and testing of Encoders and Decoders.

Connect and measure the voltages of various stages in
AM Radio Receiver.

Assemble A FM radio receiver and determine its
potential at various stages.

Trouble shoot and rectify the fault in AM receiver.
Find the fault in FM radio receiver and repair it.

Construction of FM radio using CAX 1619 and TBA 810
IC And operate it.

Rectify the weak sound (low volume) in AM radio
receiver.

Identify the fault occured in AM radio receiver - Hum
Sound and rectified it.

Rectify the fault in fm receiver - noisy reception.



Experiment No:

Experiment No :

Experiment No :

Experiment No :

Experiment No :

Experiment No :

Experiment No :

Experiment No :
Experiment No :

Experiment No :

Experiment No :

Experiment No :
Experiment No :

Experiment No :

Experiment No :
Experiment No :

Experiment No :

1

10

11

12

13

14

15

16

17

PRACTICAL-1I

Study of pattern generator and function generator (with
counts).

Rectification of the fault and operation of a TV Receiver
(Dead Fault).

Rectification of Snow Picture fault and operation ofa TV
Receiver.

Rectification of No Colour fault and operation ofa TV
Receiver.

Rectification of Red Retrace line Fault and operation of a
colour TV Receiver.

Rectification of Green Retrace lines fault and  operation
of'a Colour TV.
Rectification of Blue retrace lines fault and  operation

ofa colour TV.
Rectification of Horizontal line fault and operation ofa TV.
Rectification of Vertical line fault and operation ofa TV

Rectification of Height less Picture fault and
ofaTV.

operation
Rectification of No Sound with Normal picture fault and
operationofa TV .

Rectification of Retrace lines fault and operation ofa TV .
Find and rectify the dead fault in dvd player.

Identify and
player .

rectify No Disc fault In the DVD -

Study of cell phone and its maintenance.
Study of TV and DVD Remote and its Maintenance.

Study of SMPS.



PRACTICAL -1
EXPERIMENT NO-1
STUDY OF RF SIGNAL GENERATOR AND CRO
Aim
To study the basic operations of a RF signal generator and a CRO.

Components required

S.no Name of Component/Apparatus| Quantity

1. RF signal generator 1
2. CRO 20 MHz 1

1.Signal Generator Working Principle

It is an electronic equipment which is used to generate Audio Frequency and Radio
Frequency waves. Signal generator generates 150KHz to 30MHz radio frequency and 400Hz
audio frequency, and also it modulates the waves that transmitts to about 100kms.
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Fig.1 (a) : Signal Generator Front panel
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2. Front Panel of Signal Generator
1. ON - OFF Switch : It is used to activate (ON - OFF) the generator.

2. Mode Selector : It is a control switch, which is used to select three types of waves,
they are i) Carrier wave (ii) Modulated wave (iii) AF waves are obtained in the
o/p.

3. Band Selector : It is used to select the bands in the scale. It is also known as Range
selector. It is used in radio receiver to select the various bands.

4. Frequency Selector : It is used to select the required particular frequencies. In the
front panel the frequency ranges A, B, C, D, E, G are given in KHz and MHz ranges
tunning the selector the particular frequency is obtained.

5. Gain Control : It is used to control the gain of RF & AF waves. It is a variable resistor
1.e., potentiometer.

6. Output : The wave which is selected from the mode Selector is obtained in the
o/p. Itis connected through a cable to the radio receivers and RF, AF, IF wave ranges
are verified.

3. Uses of signal Generator
1. Ttisused to transmit the small ranges of waves. It is also called as AM Transmitter.
2. Ttisused to correct the RF, IF, AF wave ranges in the Radio Receiver and used to get
the noise less sound.
CRO - (Cathode Ray Oscilloscope)

It is used to generate the waveforms for various frequencies of the O/P circuit.
1.  Structure of CRO

It has three important parts.

Electron Gun : It consist of a filament and cathode, Cathode is heated by the filament,
and electrons are emitted from the cathode.

2.  Neck Part : It has three grids and two sets of movable discs x and y.

(i) First grid : It is used to control the electron beam which is generated by the
cathode.

(ii) Second grid : It accelerates the electron beam.
(iii) Third grid : It takes the electron rays to the centre of the screen.

(iv) Moving Plates : It is called as x, y plates. Electron beam can be oscillated by
giving voltages. This process is called electrostatic deflection.

(a). X- Plates : It is connected to the time base circuit and generates the saw
tooth waveform. It is used to move the beam from centre to Horizontal direction.
It 1s a X-axis in the display.

(b). Y- Plates : It is connected to the outer circuit of the the vertical deflection.
It is used to move the beam from centre to the vertical direction. It is a y- axis in

the display.
2
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Fig.1 (¢) : Front Panel of CRO

3.Screen : CRO has a screen. It is a vaccum tube which is like a picture tube in television.

1. AC/ DC Switch : Inputs are given at the OFF position. Amplified waves are given to
the Y-plate.

2. Volts / Div : Using this controlling button, change the size of the waveform as low or
high.

3. Trigger Circuit : The wave displayed on the screen keeps on oscillating. So using
time delay circuit and keep the wave form stable. So that amplitude, frequency and
phase are measured.



4. USES OF CRO

1.

ke

It is used to see time varying waveforms

We can align all blocks in the TV receiver

It is used to measure signal voltage

To measure signal frequency

We can find out the faults in DVD, VCD, VCP using CRO.

FRONT PANEL CONTROL OF CRO

1.
2.

ON - OFF : The ON-OFF switch control used to operate the CRO in ON-OFF position.

INTENSITY : This knob controls the intensity or brightness of the light produced by
beam spot.It actually controls the number of electrons per second that are bombarding
the screen. The potentiometer which is connected to the control grid voltage varies
the intensity.

3. FOCUS: This controls the sharp of the spot. This is obtained by varying the voltage
applied to the focussing anodes.

4. SCREEN : It is a some sort of plastic screen in front of the cathode ray tube. This
screen has engraved like graph paper. This is called graticule this scale facilitates the
measurements of the oscilloscope.

5. V.POSITION : With the help of this control the pattern obtained on the screen can
be shifted a whole to vertically upward and downward. This is achieved by adding
DC voltages to input signals.

6. H.POSITION : This is used to shift the display as a whole to left or right.

7. VET- SET - ATTENUATOR : This makes the gain of the vertical amplifier 10
times greater than normal.

8. GROUND : The input of the amplifier is grounded. There will be no vertical
deflection. It is used for measuring voltage with respect to ground.

9. SYNC LEVEL: To obtain the standard pattern on the screen. There are various signals
which can be applied to the trigger circuit. The signals can be selected using a sync
selector switch. 1. Internal 2. Line 3. External.

10. SWEEP SELECTOR : The horizontal amplifier receives an input from saw tooth
sweep generator which is triggered by sync. Amplifier.

RESULT

Thus the basic operation of a signal generator and CRO were studied.



EXPERIMENT NO -2

CONSTRUCTION AND TESTING OF
MULTIVIBRATORS USINGIC 555

AIM
To test the multivibrators using IC 555.
COMPONENTS REQUIRED
S.No (Name of Component/Apparatus | Range | Quantity
1. IC 555 1
Resistance 1kQ, 2
SkQ, 3
100kQ 1
3. Capacitor 0.01uF 2
4. Transistor NPN 2
5. Bread Board - 1
6. CRO with Probe - 1
ASTABLE MULTIVIBRATORS

This type of Multivibrators generate different types of wave forms. Using IC 555 the
circuit is assembled. It has no stable output. That is variation of output takes place
accordingly . So we get a square wave forms. We can find the output and voltage range of
the capacitor using the table.

TV EC
Rag 1KQ
74 8 3 — Qutput
Rez1KQ|  1C 555
2 1 5_-|-0.01mf
[ ]
C=—=0.01mf

Fig. 2 (a) : Astable Multivibrator
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CALCULATIONS

1.

2.

3.

4.

The charging time of the capacitor is given by
Tc = Charging time = 0. 693 (RA+ RB )C ms
While discharging time is given by,
T4 = Discharging time = 0.693 (RB) C ms
Hence the Total time for one cycle.
T= Tc+Tg
= 0.693 (RA+RpB)C +0.693(RB)C ms
= 0.693 (RA +2RB)C
The Frequency of oscillators is given by

Pl ! OR 144
T~ 06%3R,2R)C  (R+2R)C

ASTABLE MULTIVIBRATOR

across capacitor C

+Vce

8 Vout
E5KQ
Q1

1KQ & 4

1KQ

\V

7
wn
)

[,
L -

L ™
1T 5KQ p

0.01p

-

Fig. 2 (b) : Astable Multivibrator

Voltage

g—Voc

Vee

out put

Time

- T—— ]
Fig. 2 (¢) : Output Wave form
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5 +5V

Rﬂg 100 K Q
m— 3 — Qutput

IC 555

: I Lot

=0.01mf

-
Fig. 2 (d) : Monostable Multivibrator

(g
1l

3 + Ve

4
® N + Vee —
i Trigger
+V.
Q : — A R — . — — — cc
Threshold 0 —_ . e —— 3
S 3 comparator |
Threshold —_— e — —————
|
Ve |
SI§ 0 fp= —— —
—_ output !
CT P tVee kb wm -
2
—i ]
Trigger Trigger Output
L C, comparator
Z== ' <5K 0 _l. -
OI e T -

+

Fig. 2(e) : Negative Trigger Input Fig.2(f) : Monostable output waveform

1.  TheIC 555 timer can be operated as a monostable multivibrator.

2. This circuit has only one stable state.



3. Atfirstit has low level output. When trigger is applied, it produces high level output
and returns back to stable stage.

4.  The graph shows the waveform of the monostable multivibrator.

CALCULATION

Time of high level O/P.
T=1.1(RxC) Seconds
R in Ohms and C in farads.

RESULT
Thus the given astable and monostable multivibrators tested by using IC 555.

EXPERIMENT NO-3
STUDY AND VERIFICATION OF LOGIC GATES
Aim
To study two inputs basic gates such as NOR, NAND ,EX-OR, using TTL and IC and
verify the truth tables.

Components Required

S.no. Name of Components/Apparatus Quantity

1. DC regulated Power supply (0-5V) 1

2 NOR Gate 7402 1

3. NAND Gate 7400 1

4. EXOR Gate 7486 1

5. LED 10

6. Bread board 1
Procedure

1. Fit the IC on the bread board

2. Switch on the power supply.

3. Inputs are given to the IC Input pins as per the schematic diagram and outputs
are observed and tabulated for various logic gates.

4. 5V DCissetas 1 and 0 volt is 0.The inputs are mentioned as A and B.

5. Switch off the supply and remove the connetions

1.NOR GATE

It is a combination of NOT and OR gate and the operation of NOR gate is inverse of
the OR gate.

1. Boolean equation for NOR gateis Y =A+B

2. If both the inputs of Aor B=0 then the O/Pof Y = 1.

3. We can verify the operation by the truth tables and also by glowing of LED.
4. If the I/p 1s low then the o/p will be high.

5. Operation of the NOR gate is verified from the truth table.
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NOR
A
Os
Input
Oe
B

LOGIC SYMBOL

) IC 7402

Fig. 3(a)
NOR GATE CIRCUIT DIAGRAM

I +oV

/

0(or)5V A 1
o -—i

Input
! - -

B 2

O(or)5V

7 |
T T T T T T
%— GND

Fig. 3(b)

NOR GATE PIN DIAGRAM OFIC - 7402

Y=A+B

LED }/_’

TRUTH TABLE OF NOR GATE
Logic inputs Logic output
A B Y=A+B
0 0 1
0 1 0
1 0 0
1 1 0

LOGIC SYMBOL

IC 7400

— vCC
] Ic7402 [14]
=] [13]
H O
=] 1]
0 s
S
7 =
GND
Fig. 3(c)
NAND GATE
A
o
In Put
0
B

oY = AB

Fig. 3(d)
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NAND GATE CIRCUIT DIAGRAM

s +OV
0(0r)5V A :F ...... 1..4..............3
o T c 3300
Input ) AW,
o — 7400 :3
O(or)5V B 2
A E ¥\i‘“
= GND -
Fig. 3(e)

IC 7400 PIN DIAGRAM : NAND GATE

< vCC
II IC7400 EI TRUTH TABLE OF NAND GATE
E E Logic inputs | Logic output
A | B Y=AB
E | ||:EI 0170 1
0 1 1
4 11
[2] 1] U o 1
=] o] Ljr | oo
[e [jE 5
T 8
GND
Fig. 3(f)
EX - OR GATE LOGIC SYMBOL
A \
IC
Input 7486 Y =A®B
c ]

Fig. 3(g)
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CIRCUIT DIAGRAM EX-OR GATE

330 Q

3
] ‘W\,
LED ¥\\H

= GND
Fig. 3(h)
IC 7486 PIN DIAGRAM OF EX - OR GATE
- +5V
1 14
F—_ IC 7486
2 p 13 TRUTH TABLE OFEX-OR GATE
g -—L" . . .
3 |_ 12 Logic inputs | Logic output
Al B Y=A+B

4 1 ol o 0

5 10 1] o 1

6 9

7 8

Fig. 3(g)

NAND GATE

Combination of Nor and AND gate is called NAND gate It is a Reverse operation of
AND gate.

1. Boolean equation of NAND gateis Y = AB

2. Inputs of A, B is O (or) any one of the input is one and another is 0 means the o/p

will be 1.
3. Operation of the NAND gate is verified from the truth table
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EX-OR GATE

i)  Diagram of Ex - OR gate shown using IC7486
11)  Boolean equation for Ex- or gate Y=A+B=AB +AB
iii)) Any one of the I/P is high mean o/p will be high.
iv) Itis verified from the truth table
RESULT

Thus the study of logic gates NOR, NAND, EX-OR were done and the truth table is
verified.

EXPERIMENT NO -4

CONSTRUCTION AND TESTING OF HALFADDER
FULLADDERAND FLIP-FLOPS

Aim
To study the two inputs of the arithmetic circuits of Half adder, Full adder and Flip
flops using ICs.

Components Required

S.no | Name of Component/Apparatus Quantity

1. IC 7486 2
2. IC 7408 2
3. IC 7432 1

Half adder

1. A single logic circuit is used for adding two single bit binary numbers and the
outputs are obtained as sum and carry.

2. Sum is got from the output of EX - OR gate and carry is obtained from the output of
AND gate.

3. Here A and B are the inputs and sum (s) and carry (c) are the outputs.
4. Halfadder can take only two inputs it doesn’t take the third carry.

Full adder

1. Alogic circuit that can be used for adding three single bit binary numbers and give the
output of sum and carry

2. Ittakes three inputs including the output of EX-OR gate and carry is from the input of
AND gate.

3. TItisthe form of two half adder with OR gate
4. Ithasthree inputs A, B, and C and two outputs S and C.
5. The o/p sumis doing A+B+C and the other o/p carry is doing A.B+ B.C+C.A

13



Flip Flop

Flip Flop is doing the action with the help of logic gates. It has one and more inputs
and only two outputs. The inputs are 1 and 0 and it is stable while there is no change.

There many types of Flip -Flops, some are

1. SR Flip Flop

CSR Flip Flop

T - Type Flip Flop

D - Type Flip Flop

. J.KFlip Flop

1. S-R Flip Flop (SET-RESET)

1. Itisa basic circuit.
2. Ithastwo inputs are set (s) and Reset (R) and has two outputs Q and Q
3. The diagram and the truth table shows the action.

2. CSR FLIP - FLOP : ( Clock Set Reset)

1. Itisnot possible for changing the input at once. So a clock pulse is used as clock
SR Flip - Flop

2. [Ithasthree inputs S, R and C and outputs are obtained as Q and Q.

3. Itisacombination of four NAND gates which is verified by using truth table.

3. T-TYPE FLIPFLOP:

It is used for calculation. So it is called Toggling flip-flop.By the input J and K are
obtained the outputs as Q and Q which is verified by truth table.

4.D-TYPE FLIP FLOP:

It 1s the next stage of CSR Flip flop. It is used for memory the data's. so It is called
Data flip flop we came to know the flip - flop by using the diagram and truth table.

5.J. K FLIP FLOP

1. CSR not allowed the input R= S= 1 so we can do it throught by J.K flip flop
2. It has four NAND gates.

3. Inputs are given and functional state diagrams are verified.

VRSN

1. Half Adder
a) Symbol Diagram b) Logic Diagram (IC 7486,7400)
A S Ao kY IC 7486
P HALR oP Be ;D—_" S (sum
B o—iF ALIDER —a C }—a Co (carryout)
IC 7400
Fig. 4(a) Fig.4(b)
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2. Full Adder

a) Symbol Diagram b) Logic Diagram (IC 7486,7400,7402)
C.o T
A — —o S
| FUL o
C . o _ﬂc:] A *—'—-- ----------------
" B = _\;DE_
| } I Cin
Fig :4(c) Fig :4 (d)
Truth Table of HALF ADDER Truth Table of FULL ADDER
LOGIC LOGIC LOGIC LOGIC
INPUTS |OUTPUTS INPUTS OUTPUTS
A B S Co A B Cm S Co S=A+B+C
0 0 0 0 0 0 0 0 0 C,=AB+B.C +CA
0 1 1 0 0 1 0 1 0
i Lol i1 lo 1o o |1]o
1 e | 1|1 fo o |1
0 0 1 1 0
S=AOB ol 1 |1 ]o ] 1
C,=A-B 1o |1 ]o |1
1 1 1 1 1
FLIP-FLOP
1. SR Flip-Flop State diagram
5 S S|R| Q| Q| Comment
S a —NpP o102 [0 [ 0] 0] 1 [nital
/P o IC 7432 1]0] 1] 0]Set
— R oG 0|10 1][Reset
R a — e 1[1]- |- [ Notallowed
Fig. 4(e)

2. CSR Flip-Flop

o—Is al—e
IP o—CLK o/P
o—R aF—e
Fig.
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State diagram

Q| Comment

Initial

Since clock is

absent

no action

No change

Set

Reset

_\_\_\_\ooooo
Y Vol IV Fo ) RN RN BEN Vo'l [¢))

alalolo|l—m|lo|lo|o|R
*lo|=|lo|lo|lo|o|o |0l

s lalo|=lalalala

Not allowed




2. CSR Flip-Flop State diagram

c|s|R|Q|Q| Comment
o—|5 0|00 O][1]Initial
01110 0][1] Since clock is
P o—— CLK
0|1]0[0]1] absent
— R o0l11 1] 0/|1] noaction
110[ 0 01| Nochange
17111 01 ]0]Set
171011 0]1]|Reset
11111 *|* |Notallowed
3. D-Type Flip-Flop State diagram
Logic | Logic
g al—e |° —oQ | Input | Output
D |Q|Q
R a o —0 1 110
R
Fig. 4(g)
4. T-Type Flip-Flop State diagram
Logic | Logic
QF—o :I j" —o Q@n Input | Output
T Qn+
T, -I!'-F olP o—cLK IC 7434 1 @1
I'P —
—_ —0 n
a : :| : ):: Qn 1 Q
R

Fig. 4(h)

JK-FLIP FLOP

K L
ST L= S N

o— J al—o Jﬁ: I—DJ_ N: —oQ

Fig. 4(i)
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State diagram

Logic input Output
C| J| K[Q| Q |Comment
Of Of O] O 1 [Initial
0| 1] 0] Of 1 [Since
0| 0] 1] Of 1 [clock is absent
0| 1] 1] 0 1 [noaction
11 0] 0] O] 1 [Nochange
1 11 0| 1] O [Set
11 0] 11 0] 1 [Reset
111 111]0 .
p T 11001 Toggling

Result
Thus we study the circuits of half adder and full adder by using truth table. Flip-Flops are verified

using the state diagrams.
EXPERIMENT NO-5
ERECTION AND TESTING OF DISH ANTENNA
Aim
To study the installation and testing of dish antenna.

Components required

S.No. Name of Components/Apparatus Quantity
1. DTH Antenna(Direct-To-Home) 1
2. LNB(Low Noise Blockdown converter) 1
3. Satellite receiver 1
4. RG6 co-axial cable 25 metre
5. TV I set
Dish Antenna

It is a receiver antenna which receives the signals propogated by the satellite and give
to the T.V. Receiver.

Procedure for the Installation of Antenna

I. Choosing the correct place : First we should select the correct place for
installation.

1. Itmustbe an open place.Objects like trees, hills, buildings should be avoided because
signals will be weak.

2. It should be visible and must be fixed in the direction of the satellite.

3. The place selected, must be 20 feets along the power line.

4. Ttcan be installed on a terrace, upstairs, outwalls or pillar.

17



II. Ground

A good grounded minimise the bad reactions.

1.

The bad effects from, lightning and thunder affects the receiver. It may be shocked

when operation, even death will also be happen. So it must be grounded properly.

2. We can make the ground with parallel to EB ground. Otherwise we can ground separately

by using pipes.

I11. Assembling of Antenna

1.

- 2 aAwo

2.

3
4.

The antenna must be fixed very strong, even should not disturbed by any natural
calamities such as strom, rain etc.

We can use the RG6 cable wires to connect the TV and the antenna.

The cable must be 25m length.

We can take the transmission line via walls or ground.

Fixing and testing of antenna

First choose the direction of the satellite and then fix the stand of dish antenna. After
fixing, the antenna stability and strength must be checked.

Angle(AZ-EL) of the dish antenna must be checked and then it must be fixed with
screws and bolts. [AZ side angle left to right, EL-up and down angle].

Then fix LNB with V shape bolt-nut at the opposite side of the dish.

Cable wire must be connected between T.V and antenna.

Testing

1.

2.

5.

6.

Switch ON the T.V. and check the screen for clear vision and turn the antenna till clear
vision is obtained.

Even ifthe picture is not clear, adjust the dish AZ(Azimuth) and EL (Elevation) correct
position to get clear image.

. If all channels are screened clear, stop the adjustment, Note the noise level in LNB

which must be in high level.

If all the adjustments are done correctly, note the angle of the dish (EL and AZ) at the
back side which is used in future purpose.

It is an important point, there is no iron objects while adjusting the angle. Because it
make wrong deflection in the meter.

If all are correct again check the strength of dish.

Some standard angles given

Place |Latitude |Longitude| AZ EL

Mumbai | 1893N | 72.85E [128.56 | 56.37
Delhi 28.67N | 77.23E |146.26 | 51.24
Chennai | 13.08N [ 80.30E |[130.79 | 67.03
Salem 11.63N | 78.13E [123.63 | 66.09
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Metal
Reflector

Self-locking nuts

Philips head screw

LNB support arm
Mast

O-=|—m= —— Nut, star washer, hex

Mounting foot head bolt

Fig. 5(a) : Separate parts of Dish antenna

Feed horn
and LNBC

—
-

Fig. 5(b) : Dish antenna
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ROUTING CABLE
THROUGH THE MAST

MESSENGER (GROUND)

WIRE
Fig. 5(c)

Result

Thus, a dish antenna is installed and tuned the picture obtained clearly in the screen.
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EXPERIMENT NO -6
CONSTRUCTION OF AUDIOAMPLIFIER USING TBA810IC.
Aim
To construct an audio amplifier using TBA 810 IC.

Components required

S.No.| Name of Components/ Apparatus | Range Quantity
1. IC TBA 810 1
2. Speaker 4"8W 1
3. Volume control 10kQ 1
4 Resistor 100kQ 1
150Q 1
56Q 1
1Q 1
5. Capacitor 0.1uf 1
0.01puf 1
0.0047uf 1
330pf 1
220ufd/12V 3
100ufd /12V 2
6. DC Power supply 6V 1
7. Multimeter 1
Procedure

1.  Assemble the circuit with the given components.

2. 0.1mfcapacitor is conned to pin 8 and volume control centre point are connected.
3. Pin9and 10 are grounded.

4.  Connect the speaker between pin 12 and ground.

After completing the arrangements, +6v power supply line is given to pin 1 as in the
circuit. Then operate the amplifier and note down the voltage in every pins of the IC.

Results
Thus the audio amplifier is assembled using TBA 810 IC and voltages are noted down.
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EXPERIMENT NO - 7
CONSTRUCTION AND TESTING OF ENCODERS AND DECODERS
Aim

To study the function of Encoder and Decoder.

Components Required
S.no Name of Component/Apparatus Quantity
1. | IC 74147 1
2. | IC 74148 1
3. | IC 7442 or 7447 1
4. | 7segmentdisplay 1
5. | Resistor 330W 4
6. | LED 10

1. Encoder

Encoder is a circuit, which connect the human codes into machine code. It is used for
switching purposes in numerical code devices.
Decimal - BCD Encoder

When we press the (0-9) switches. It is converted as corresponding BCD code. (i.e
Decimal to Binary) for that NAND gates is used with IC 74147.Table shows the decimal to
four digital binary.

0 0000
1 0001
9 1001

Example : While pressing switch 3, the o/p 1s shown as 0011.
Octal to Binary Encoder

1. TtusesIC 7448 and NAND gate.
2. Itisused to convert octal number into binary number. Example, the number 537

isconvert to binary code as 1101101011.
3. This circuit is used to save and give the binary numbers.
4. Inthis we can also get output for least value of the input.
2. Decoder
Decoder is a digital mixer type circuit. It converts the given digital code into necessary
corresponding number.
BCD to 7 segment Decoder

Seven segment display is most popular one. It converts BCD into numerical form.
Using Ic 744 the inputs and outputs are shown in figure.
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1. Encoder - IC - 74147 with LED-2

T5V
330Q%  330Q= 3300k 33002 LED
& "
o 1 A(LSB L
12 9 (LSB)
B

1
2
?
= 13
4, ;oc T
P [ 2 7447 |
7 8 6 b
5, 4 D CMSB
o " 5 14 b
—
0
- L o
Fig. 7(a) BCD - to 7 Segment D-Coder (2 digits - 7 pieces)
I 5V
A_l5 16 a2 . —a
(LSB) L»® . b
B c 7-Segment c
BCD ———114 3 d—l Output ‘d—
O —— —]
mput 3 L C© 13 BCD-to-7 sl—© -
segment Py I |
o2 112 Decoder 79 P
8

= GN\D
Fig. 7(b)Decimal - BCD - Encoder (Decimals - Digits)

I 5V
0 10 '
' 1 1 16
2 12 =
3 ’ Binary
13 |C 7 Outputs
Octal 4 1 6 .
input 5 74148
2 L S
6 3 Carry
7 4 15 —¢} Outputs
] El 5 .
éfGND

Fig. 7 (¢) Octal - BCD - Encoder(Eight digits - Digits)
1. There are four inputs A,B, C, D and a to g seven outputs.
2. ato goutputs are connected to 7 segment LED.
3. 7segment LED anodes are considered same cathodes.

Result

Thus the functions of the Encoder and Decoder using IC were understood.
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EXPERIMENT NO -8

CONNECT AND MEASURE THE VOLTAGES OF VARIOUS
STAGES IN AM RADIO RECEIVER

Aim
To construct an A.M radio receiver and measure the voltages at various stages.

Components required

S.No |Name of Component/Apparatus Quantity

1. AM radio receiver 1
6V DC power supply 1
3. AV O meter or multimeter 1

Procedure

1) Connections are given as per the block diagram.

2)  Apower supply (6V DC) is given to the radio receiver.

3)  Using multimeter (or) AVO meter. Measure the potentials of transistor at various
stages as follows

a) Converter stage

b) If amplifier stage
c¢) Audio amplifier and
d) Audio output stage
Tabulation
S.No Name of the Transistor Section Voltage(in v)
B E | C
1. BF 194 B Convertor 0.5 0 5.8
2. BF 195C IF Amplifier 0.8 0 5.7
3. BF 195D IF Amplifier 0.8 0 5.8
4. BC 548 B Audio Amplifier 0.5 0 5.5
5. BELL 1881 Audio output 3.8 6 3
6. BELL 18811 Audio output 1.2 3 0
Result

Thus, the voltages at various stages in a A.M radio receiver is checked for its normal
operation.
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EXPERIMENT NO-9
ASSEMBLE A F.M RADIO RECEIVER AND DETERMINE ITS
POTENTIALAT VARIOUS STAGES
Aim
To study the functional block diagram of F.M radio receiver and measure its potential
at various stages.

Components required

S.No Name of Components/Apparatus Quantity

1. FM radio receiver 1
2. 6V DC power supply 1
3. AV O meter or multimeter 1

Procedure

1. Connections are given as per the block diagram.

2. 6vDC power Supply is given to FM receiver.

3. Multimeter (or) AVO meter is used to measure the potential of transistor at various
stages as follows

1. Converter stage

2. [IF amplifier stage

3. Audio amplifier and

4. Audio output stage

S.no Stages Voltage
1. CAX1619 IC I/P Voltage 6Vdc
2. Audio amplifier and O/P IC TBAS810 Pin no Voltage (in v)
1 +6 VDC
2 0
3 0
4 +5.9
5 +1
6 +1.2
7 +3.8
8 0
9 0
10 0
11 0
12 +3.2
Result

Thus the potentials at various stages of an F.M. Radio receiver is measured and verified
with the table for its normal operation.
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EXPERIMENT NO -10

TROUBLE SHOOTINGAND RECTICATION
OF THE FAULT INA AM RECEIVER

Aim

To identify and rectify the faults ina AM receiver.

Components Required
S.No Name of Components/Apparatus Quantity
1. AM receiver under fault condition 1
2. Multi meter 1
3. RF/AF Singal Generator 1

Fault Detection

Generally two types of faults are occurred in radio receiver. They are
1. Live fault
2. Dead fault

First we have to find that, which type of fault is present in the receiver.

1. Live fault

Switch on the receiver, and tune the receiver to a particular channel programme. The

fault when there is no programme and on hearing only distortion sound is live fault.

Type of Live faults

1. Low volume, 2. Hum sound or noisy sound, 3. Motor boating sound,
4. Whistling sound , 5. Intermittent fault

2. Dead fault

On switching the power supply of receiver ,if there is no sound in the speaker of radio

receiver;the fault is known as dead fault.

Procedure

1.

2.
3.

4.
3.
6.

When there is no sound in the speaker, while switching on the
power supply,the fault is confirmed as dead fault.

Set the input voltage as 6v

And measure the voltage at audio amplifier and output of the receiver check for the
correct refernce voltages.

Check the speaker, there is a open fault made at voice coil of the speaker, it is conformed.
So, faulty speaker is removed,and new speaker is connected by soldering process.
Now switch on the receiver, It is working correctly.

Result

Thus the fault of AM radio receiver is detected and approximately is rectified

successfully.

29



II00L THE ONISN HHATIDHT OIAVH AV - 01 °OIA

30



EXPERIMENT NO-11
FIND THE FAULT IN FM RADIO RECEIVER AND REPAIRIT
Aim
To find the fault in FM radio receiver and rectify it.

Components Required

S.No Name of Components/ Apparatus | Quantity

1. Faulted FM radio receiver 1
2. Multimeter 1
3. RF/AF signal generator 1

To find the fault which occurred in Radio receiver

There are two type of fault in radio receiver.
1. Live fault
2. Dead fault
We have to find which one of the above fault occurred in radio receiver.

Live fault

We have to switch on the radio and to select a program channel. In this, there in only
noisy sound in the speaker without any programme, this fault in radio receiver is called live
fault.

Types of live fault in FM receiver

1. Low volume

2. Hum sound noisy sound
3. Intermittent fault

4. Whistling sound

5. Motor boating sound

Dead fault

If there is no sound when we switch on the radio receiver, then the fault is called dead
fault.

Test

1. Switch on the radio receiver and select the programme, while hearing the programme,
the volume is low from the speaker.

2. The volume 1s low, even we raise the volume control. So there in low volume fault.

3. Then measure the voltage of the power supply, but It is showing correct value.

4. Then measure the voltage in TBA810 IC while seeing the voltage is being low.

5. Then decided that the fault is in TBA810IC, so replace the IC with new one.

6. Then switch on the receiver, It functions normally.

Result

Thus the fault in the radio receiver is found out and it has been rectified successfully.
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EXPERIMENT NO-12

CONSTRUCTION OF FM RADIO USING CAX 1619 AND
TBA 810 IC AND OPERATE IT

Aim
To construct the circuit of FM radio receiver using CAX 1619 and TBA 810 IC and
operate it.

Components Required

S.No | Name of Components/Apparatus Quantity

1. FM circuit board CAX-1619IC 1

2. Audio circuit board TBA 810 IC 1

3. FM Antenna 1

4. Speaker 8W/5W 1

5. 6V DC power supply 1

6. Multi meter 1
Experiment

1. Connect all the electronic components by using soldering Iron, as per the circuit
diagram.

2. FM Antenna is connected with corresponding to CAX 1619 IC.

3. INCAX 1619 circuit board, upper end of the volume control is connected to output
and Hot end is connected to input of TBA 810 IC.

4. Earth end of volume control is connected to ground.
5. Speaker is connected to the audio circuit boards and connected it to the power supply.

6. Switch on the power supply, and adjust the gang condenser, select FM station
programme.

Result

Thus the FM radio receiver has been checked and operated successfully.
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EXPERIMENT NO - 13

RECTIFY THE WEAK SOUND (LOW VOLUME)
IN AM RADIO RECEIVER.

Aim

To find the fault occured (low sound) ina AM radio receiver and rectify.

Components Required
S.No | Name of Component/Apparatus Quantity
1. AM radio receiver under fault condition 1
AVO meter or Multimeter 1
3. RF / AF signal generator 1
Procedure

1. Switch ON the receiver.

2. There is low volume in the speaker.

3. Even onraising the position of the volume control knob, the volume will not increases.
4. Soitis confirmed, that the fault is low volume which is the live fault.

Possible Stages

1. Power supply.
2. Audio amplifier and output.
3. IF amplifier and detector.

Testing

1. To measure the voltage of the power supply.

2. The voltage is below 6V DC. So disconnect the power supply separately and then
measure the voltage again. Now it show the correct voltage.

3. Itis confirmed that the fault is occured in audio amplifier and output stage.

4. To check the coupling condenser, it is in leakage condition. So disconnect the
condenser and connect a new one with same value.

5. Now check the radio receiver, it will function with the high volume.
Result

Thus the fault is rectified and bringing to the normal operation of the receiver
successfully.
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EXPERIMENT NO - 14

IDENTIFY THE FAULT OCCURED IN AM RADIO RECEIVER
(50 Hz HUM SOUND) AND RECTIFIED IT

Aim
To identify and repair the fault (50 Hz Hum sound) occurred in AM radio receiver.

Components Required

S.No Name of Component/Apparatus Quantity

1. AM radio receiver 1
2. AVO or Multi meter 1

Test the receiver

1. Switch on the receiver.
2. Hear the programmes with 50 Hz hum sound.
3. So conform the fault must be 50 Hz hum sound.

Stages where the fault occur

1. Power supply
2. Audio amplifier and output
3. IF Amplifier

Test

1. Switch ON the receiver and hearing the hum sound.

2. First testing the power supply part, the transformer gets heated.

3. Then switch OFF the receiver and test the Transformer.

4. On seeing the core of the transformer coiled loosely.

5. Decided the fault is present in the transformer.

6. Then changed the new transformer instead of faulted one.

7. Then switch ON the receiver and hear the programme without hum sound.

Result

Thus identify the fault (50 Hz Hum sound) occurred in AM radio receiver and rectified
successfully.
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EXPERIMENT NO- 15

RECTIFY THE FAULT IN FM RECEIVER - NOISY RECEPTION

Aim
To find the fault occur in a FM radio receiver (Noisy reception).
Components Required
S.No Name of Component/Apparatus Quantity
1. FM receiver under fault condition 1
AVO meter or Multi meter 1
Procedure

1. First switch ON the receiver, hearing the programme with noisy sound.

2. So it is conform, the fault is noisy reception.

Fault occur in possible stages

W N =

Antenna and Tunner stage
Oscillator
Detector and filter

4. Audio Amplifier and output.

Testing

1. When switch ON the receiver, there a noisy reception is heard.

2. While tunning the gang capacitors the noisy reception did not change.
3. Even aligning the trimmers the noise is not decrease.
4. Now adjust the core of oscillator coils, the noise is decrease. Then sealed the

oscillator coils with wax.

Result

Thus the fault of noisy reception in a FM radio receiver is rectified.
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PRACTICAL -11
EXPERIMENT NO-1
STUDY OF PATTERN GENERATOR AND
FUNCTION GENERATOR (WITH COUNTY)
Aim
To study the basic working of pattern generator and function generator (with counts).

Components Required

S.No. Name of Components / Apparatus Quantity
1. Pattern generator 1
2. Function generator 1

Pattern Generator

It is an electronic equipment used for tunning and aligning the Television receivers.
So it produce various kinds of bars, lines and sounds.

Procedure of using a Pattern generator front Panel Controls

1. Using co-axial cables connect R.F out and television receiver. Then adjust the R.F
attenuator simultaneously.

2. Horizontal Bar Pattetrn

Using this control, we can adjust the vertical size, linearity of the picture.
3.Vertical Bar Pattetn

Using this control, we can adjust horizontal, size, linearity of the picture.
4.Cross Hatch Pattern

Using this control, we can adjust the align, the horizontal and vertical stages. Also we
can adjust focusing.

5.Dot Pattern
In colour television we can do convergence using this control.
6.Pure white Pattern
Using this control, we can adjust the black level and white level in colour television.

7. We can align or sync the sound section also.

Application of Pattern Generator

1. Vertical and horizontal linearity and height of the picture can be adjusted.
2. Aspectratio, Pincushion adjustment and centering of the picture can be done, using
pattern
generator.
3. Contrast, brightness, and focusing can also be adjust correctly.

41



PATTERN GENERATOR

Off Power @
On Attenuator RF OUTPUT

VIDEO PATTERN GENERATOR

Vertical Horizontal Seven Bars Cross Dot Pure
Bar Bar Colour Hatch Pattern White

Pattern Pattern

9]

6.

Fig.1 (a) Front view of Pattern Generator

R.F. stage and I.F stage in sound section can be aligned using this generator.

. In colour TV, Tunning the colour perfectly, convergence and purity can be done using

this generator.
When there is no programe, we can service the TV receiver using pattern generator.

Function Generator

The function generator is an instrument which generates different type of the wave

forms which are sine, square and triangular.

Fig. 1 (b) FUNCTION GENERATOR
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Front panel controls and its operation

1.

The frequency control is used to regulate two current sources namely,
1. Upper current source
2. Lower current source

The upper current source supplies current to an Integrater. The output voltage of
integrater then increases changing the linearity with time. If the current, changing
the capacity increases or decreases the slope of the output voltage increases or
decreases respectively.

The voltage comparator multivibrator circuits changes the state of the network. This
change in state, the upper is removed and the lower is ‘ON’. The voltage comparator
multivibrator stage is changing the condition of the network by switching ‘OFF’ the
lower current and switch ‘ON’ the upper current source.

4. Different types of waveforms

1.

The output voltage of integrator has a triangular waveform which supplies by upper
and lower current source.

To get square wave the output of the integrator is passed through comparator.

The sine wave 1s derived from triangular wave. The triangular wave is synchronized
into sine wave using diode resistance network.

5. Ampliifers

The two output amplifiers provide two simultaneous individually selected outputs of

any of the wave form functions.

6. Features of function generator

1. The frequency range is about 0.01 HZ to 100 KHZ.
2. Itcan provide various wave forms such as sine wave, saw tooth wave, triangular wave
and square wave.
3. Theaccuracy is with in £1% in low frequency range.
Result

Thus the various functions of pattern generator and function generator, were studied.
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EXPERIMENT NO -2

RECTIFICATION OF THE FAULT AND
OPERATION OF A TV RECEIVER

Aim
To rectify the fault and operate the given TV Receiver (Dead Fault)

Components required

S.No. | Name of Component/Apparatus Quantity
1. TV Receiver 1
Multimeter 1

Identify the Fault given on TV Receiver

Switch ON the TV Receiver
There is no picture, raster and sound effects in it.

W N =

So it confirms the receiver is under dead fault condition.
4. Switch OFF the TV Receiver immediately.

Test the stages of the TV Receiver (refering to block diagram fig. 2)

1. First switch ON the TV receiver and measure the AC input 220V/50HZ supply ifit
1s Correct.

2. Check the ON-OFF switch if it 1s correct.

3. Then Check AC Fuse, Bridge rectifier diodes section, DC filter condenser and
resistors related to power supply stage, If the voltage at the power supply is correct,
proceed to next step.

4. Then measure voltage at horizontal output transistor if it is low switch OFF the
receiver immediately and check the horizontal output transistor if it is correct go to
next step.

5. To Confirm the LOT ( Line Output Transformer) is under fault condition. Remove
the Fault LOT and Solder New one.

6. Then Switch ON the TV receiver, TV operates as dead fault is rectified.

Result

Thus the dead fault was rectified in a TV and normal operation was ensured.
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EXPERIMENT NO -3

RECTIFICATION OF SNOW PICTURE FAULT AND
OPERATION OFATYV RECEIVER

Aim
To rectify the fault of snow picture and operate the given TV Receiver

Components Required

S.No.| Name of the Component/ Apparatus | Quantity

1. TV Receiver 1
2. Multimeter 1
Reflector

—— Folded Di- pole Antenna

Directors

Transmission Line Il'u:ll Direction of Signal pick-up
feed point i
[ TV Receiver
YAGI
Supporting Mast
Antenna

Booster

Fig.3 : TV Screen show the snow picture
Identification of the Fault in given TV Receiver

1. Switch'ON'the TV receiver.
2. [If, the picture on the screen is with Snow and noisy Sound, go to the next step.
3. It confirms the receiver has Snow picture fault.

Test the stages of the TV Receiver

1. Firstswitch ON the TV receiver. The Picture on the screen is Snowy one.
2. First check the TV antenna and its related parts, whether it is in correct direction.
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3. Then, check the feeder wire and booster for their functionalities.
4. Check the input and output pins of the TV receiver, for their correctness.
5. Check the tuner connection and measure the voltage at B+, AGC (Automatic Gain

Control)

6. Ifthe tuner is under fault, remove the tuner and solder a new one.

7. Then Switch ON the TV Receiver The Picture on the Screen is in good Condition
with Normal Sound.

Result

Thus rectification of the given Snow picture fault in the receiver was done and normal
operarion was ensured.

EXPERIMENT NO -4

RECTIFICATION OF NO COLOUR FAULT AND
OPERATION OFATYV RECEIVER

Aim
To rectify the no colour fault and operate the given colour TV Receiver.

Components Required

S.No.| Name of Component/Apparatus |Quantity

1. Colour TV Receiver 1
2. Multimeter 1

Identification of the Fault given in a TV Receiver

1. Switch ON the TV receiver.

2. The picture on the screen with no colour.

3. Adjust the colour Control. There is No Colour picture on the screen.

4. Switch OFF the TV Receiver immediately and confirm No Colour Picture fault on
the Receiver, with colour control adjustment.

Test the stages of the TV receiver (Refering to the figure 4)

1. Switch ON the TV receiver

There is no colour on the picture

First check the antenna and its parts

Check the RF socket and related parts

Check the fine tuning control in the tuner

Check the chromo band pass amplifier

Check the working condition of colour killer circuit

Result

Thus the ‘no colour’ fault in a Colour TV Receiver was rectified bringing it to the
normal operation.

Nk
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EXPERIMENT NO -5

RECTIFICATION OF THE RED RETRACE LINE FAULT AND
OPERATION OF ACOLOUR TV RECEIVER

Aim

To rectify the Red Retrace line fault and operate the colour TV Receiver.

Components Required
S.No. Name of Component/ Apparatus Quantity
1. Colour TV Receiver 1
Multimeter 1

Identification of the fault in given TV receiver

1. Switch ON the TV receiver.
2. There is no picture on the screen but red retrace lines appear on the screen.
3. Switch OFF the receiver immediately and confirm red retrace lines fault on the receiver.

Test the stages of the TV Receiver (Referring to figure 5)

1. Switch ON the TV receiver.

2. Only red retrace lines appear on the Screen.

3. Measure the voltage at the red cathode if the voltage is low.

4.  Check the components related to red cathode.

5. Check the IC and transistors related to red cathode.

6.  Check the picture tube base.

7. Ifthe base of the picture tube is fault, remove and solder the new one.
Result

Thus the fault in a colour TV receiver was rectified (Red Retrace Lines) and bringing

it to the normal operation.
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EXPERIMENT NO - 6

RECTIFICATION OF THE GREEN RETRACE LINES FAULT
AND OPERATION OFA COLOURTYV RECEIVER

Aim
To rectify the Green Retrace lines fault and operate the Colour TV receiver.

Components Required

S.No. Name of Component/Apparatus Quantity

1. Colour TV Receiver 1
Multimeter 1

Identification of the fault in given TV receiver

1. Switch ON the TV receiver.
2. There is no picture only green retrace lines on the screen.

3. Switch OFF the receiver immediately and confirm green retrace lines fault in the
given Receiver.

Test the stages of the TV receiver (Referring to the figure 6)

Switch 'ON' the TV receiver

Only green retrace lines on the Screen.

Measure the voltage at the green cathode if it is correct.
Check the components related to green cathode.

Check the IC and transistors, related to green cathode
Check the picture tube base.

Nk W=

If the base of the picture tube is fault, remove and solder the new one.

Result

Thus the fault in a colour TV receiver was rectified (Green Retrace Lines) and bringing
it to the normal operation.
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EXPERIMENT NO -7

RECTIFICATION OF BLUE RETRACE LINES FAULT AND
OPERATION OF A COLOURTYV RECEIVER

Aim

To rectify the blue retrace lines fault and operate the Colour TV receiver.

Components Required
S.No. Name of Component/Apparatus | Quantity
1. Colour TV Receiver 1
2. Multimeter |

Identification of the Fault in a given TV receiver

1. Switch ON the TV receiver.
2. There is no picture only blue retrace lines on the screen.

3. Switch OFF the receiver immediately and confirm blue retrace lines fault given TV
receiver.

Test the stages of the TV Receiver (Referring to the figure 7)

Switch 'ON' the TV receiver

Only blue retrace lines on the screen.

Measure the voltage at the blue cathode if it is low
Check the components related to blue cathode.
Check the IC and Transistors, related to blue cathode
Check the picture tube base.

N R =

If the picture tube base is fault remove and solder the new one.

Result

Thus the fault in a colour TV receiver (Blue retrace lines) and bringing it to the normal
operation.
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EXPERIMENT NO - 8

RECTIFICATION OF THE HORIZONTAL LINE FAULT
AND OPERATION OF ATV RECEIVER

Aim
To rectify the Horizontal line fault and operate the TV Receiver.

Components Required
S.No. Name of Component/Apparatus Quantity
1. TV Receiver 1
2. Multimeter 1

Identification of the fault in given TV receiver

1. Switch ON the TV receiver.
2. There is no picture but only horizontal line on the screen.
3. Switch OFF the receiver immediately and conform horizontal line fault on the TV

receiver.
Reflector
—— Folded Di- pole Antenna
l,IIII ) Directors
¥
|
o
Transm1s51qn Line ":'. Direction of Signal pick-up
feed point '
| TV Receiver
YAGT Supporting Mast
Antenna

Booster

Fig.8 : TV Screen shows the horizontal line
Test the stages of the TV receiver
1. Switch ON the TV receiver

56



2. There is no picture only horizontal line on the screen.

Confirm the fault is in the vertical sweep section.

4.  Touch the vertical preset with a screw driver the horizontal line on the screen to be
oscillate or expand, confirm the fault is at vertical oscillator. Measure the
voltage at vertical oscillator stage if it is correct.

6.  Check the vertical output stage and check the connection at vertical deflection yoke
coil then the check the condenser, if it is short or open, remove the condenser and
solder new one.

7. Switch ON the TV receiver. The raster on the screen is normal.

Result

Thus the horizantal line fault in the TV receiver was rectified and bringing it to the
normal operation.

(98}

EXPERIMENT NO -9

RECTIFICATION OFA VERTICAL LINE FAULT AND
OPERATION OFA TV RECEIVER
Aim
To rectify the vertical line fault and operate the given TV receiver.

Components required.

S.No. Name of Component/Apparatus Quantity
1. TV Receiver 1
2. Multimeter |

Identification of the faultin a given TV receiver.

1. Switch ON the TV receiver.

2. There is no picture, only vertical lines are present on the screen.

3. Switch OFF the receiver immediately and confirm vertical line fault on the TV
receiver.

Test the stages of the TV receiver

1. Confirm the fault is in the Vertical sweep section.

2. Check the connection of vertical deflection yoke coil if it is correct

3. Check the vertical deflection coil with multimeter if it is correct.

4. Check the vertical linearity coil. ifit is correct. Check the condenser connected series
to vertical deflection coil, If the condenser is under short or open remove it and
solder with new one of same value.

8. Switch ON the TV receiver. The raster on the screen is normal.
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Reflector

Transmission Line !
feed point

YAGI

Antenna

Result

Thus the vertical line fault in the given TV receiver was rectified and bringing it to the
normal operation.

Folded Di- pole Antenna

Directors

\

Supporting Mast

L B

Booster

Direction of Signal pick-up

TV Receiver

Fig.9 : TV Screen shows the vertical line

EXPERIMENT NO-10

RECTIFICATION OF THE HEIGHT LESS PICTURE FAULT

Aim

AND OPERATION OFATV RECEIVER

To rectify the heightless picture fault and operate the TV Receiver.

Components Required
S.No. Name of Component/Apparatus | Quantity
1. TV Receiver 1
2. Multimeter 1

Identification of the fault in the given TV receiver

1. Switch ON the TV receiver.
2. The picture shown in the screen is heightless.

3. Switch OFF the receiver immediately and conform the fault is in the vertical stage.
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Fig.10 : TV Screen shows the heightless Picture

Test the stages of the TV receiver

N

8.

Height less picture on the screen confirms the fault is in the vertical stage.
Measure the voltage at the Vertical stage. If it is correct,

Adjust the vertical height control preset if there is no change in the picture height,
Check the condenser connected series to vertical deflection yoke coil if it is
correct

Check the transistors, condensers and resistor connected at vertical output stage if
it is correct,

Measure the voltage at IC pins connected in the vertical output stage. If the voltage
is low remove it and solder the new one.

Switch ON the TV receiver. The picture on the screen is in normal height.

Result

Thus the heightless picture fault in a TV receiver was rectified and bringing it to the

normal operation.
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EXPERIMENT NO -11

RECTIFICATION OF THE NO SOUND WITH NORMAL
PICTURE FAULT AND OPERATION OFA TV RECEIVER

Aim
To rectify the No Sound with normal picture fault and operate the TV Receiver.

Components Required

S.No.| Name of Component/Apparatus | Quantity

1. TV Receiver 1
2. Multimeter 1

Identification of the fault in a given TV receiver

1.
2.

3.

Switch ON the TV receiver.
Picture on the screen is normal but no sound.

Switch OFF the receiver and confirm. The fault is in sound section.

Test the stages of the TV receiver

1.

The picture on the screen is normal but no sound, confirms the fault is in the audio
stage.

2. Measure the voltage at the audio amplifier and output stages if it is correct, go to next
step.
3. Check the connection at the speaker and check the voice coil with multimeter, If it is
correct,
4. Measure the voltage at IC pins connected in audio amplifier and output stage, if it is
correct,
5. Check the volume control if it is defective remove it and solder new one.
6. Now the receiver screen shows the clear picture with sound.
Result
Thus the no sound fault in a given TV receiver was rectified and bringing it to the
normal operation.
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EXPERIMENT NO-12

RECTIFICATION OF THE RETRACE LINES FAULT AND
OPERATION OFATV RECEIVER

Aim

To rectify the retrace lines fault and operate the given TV Receiver.

Components Required

S.No. | Name of the Component/Apparatus | Quantity

1. TV Receiver 1
Multimeter 1

Identification of the fault in a given TV receiver

1. Switch ON the TV receiver.
2. There is no picture only retrace lines on the screen.
3. Switch OFF the receiver immediately and conform retrace lines fault is in the receiver.

Test the stages of the TV receiver

1. There is no picture only retrace lines on the screen.

2. Check the video output transistor and related parts and measure the voltage if it is
correct. measure the voltage at picture tube grid G1 and G2, if it is correct,

5. Check the picture tube filament and cathode if it is short circuited remove it with
proper way.
Result

Thus the retrace lines fault in a given TV receiver was rectified and bringing it to the
normal operation.
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EXPERIMENT NO-13

FIND AND RECTIFY THE DEAD FAULT- INADVD PLAYER
Aim

To find the dead fault in a DVD player and rectify.

Components required

S.No. |Name of Componet/Apparatus Quantity
1. TV Receiver 1
2. DVD player 1
3. MP3 disc 1
4. Multimeter 1

Identification of the fault in a DVD Player.

1. First connect the DVD player with TV receiver and switch ON.
2. There is no motion in the DVD Player. It seems to be dead.
3. Soitis confirm dead fault is occur in the DVD player.

Testing

Check the main cords with multimeter, if it is correct,
Check the power supply transformer, ifiit is correct,
Check the bridge diodes, filters and regulator Ic.

It is conform the regulator Ic is fault.

So replace the Ic with new one.

Now operate the player.

NSV AE D=

The player function successfully.

Result
Thus the fault the DVD Player was rectified and bring it to the normal operation.
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EXPERIMENT NO: 14

IDENTIFICATION OF THE NO DISC FAULT AND
OPERATION OFADVD PLAYER

Aim
To Identify the no disc fault of in a DVD player and rectify.

Components required

S.No. Name of the Component/Apparatus |Quantity

1. DVD Player 1
2. MP3 disc 1
3. Television 1
4. Multimeter 1

Identification of the fault in a given DVD player

Connect a required power supply with DVD player and television.

Make the connection with suitable probes between DVD and with television.
Switch ON both the T.V and DVD.

Open the DVD disc door and keep a MP3 disc.

DVD and TV shows "No-disc" in the screen.

So confirm the fault is "No-disc".

AN o e

General reason for this type of fault

In DVD player the disc is in wrong position (up and down).

Driver (or) motor speed is not enough.

In DVD player, the laser beam is not fall on the disc.

The optical lens in the player does not focus the laser beam which fall on the disc.

A

So it is confirm the optical lens is fault.
Procedure of rectifying the faults

1. Itis found that only the optical lens is fault.
2. Soreplace the fault lens with new (same power) lens.
3. Now the disc is playing and the screen shows the picture.

Result
Thus the "No-disc" fault was identified and rectified.
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EXPERIMENT NO-15
STUDY OF CELLPHONES AND ITS MAINTENANCE
Aim
To know about the working of the cell phone and its maintenance.

Components required

S.No. Name of Component/ Apparatur Quantity
1. Cell phone 1

Principle of Cell phone

Cell phone provides a wire less service which is hand held phone with built in antennas
while we talk in a cell phone, it registers our voice and converts the sound into radio waves.
The waves travel through the air and reach the base station which send the call though the
network and makes the contact with the person whom we want to speak.

Keys and parts of the Cell phone

1. ON and OFF
To switch the phone ON/OFF, Press and hold the power key.

2. Display
When we switch on the phone we get the configuration settings on the display like
1. Singal strength |]|]|]|]

Battery change status

Indicators (Message, Lock, alarm etc..)

Name of network

Time and Date

Function of left, right and middle Navigator (Navi) Key.

SAINAI

3. Key pad
Press the numbers in the key pad to call the person

4. Call key
When we want to make a call to a person, select the number from key pad an call
register which we already kept in the save mode. then press the call key.

5. Navikey
It is a 4-way scroll key and middle set section key. Using this we can assign the other
function from a predefined list.

Select menu > Settings > My Shortcuts > Navigation

6. Left and right selection key

To select a function from the list, Select menu > Settings > My Shortcuts > left
selection key or right selection key. To Select add or remove left key is used, To exit the
function right key 1s used.
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7. END key
After the speech ends we press the end key at once. we also switch off the phone
using this key.

8. Microphone

We Speek through the micro phone which is in the lower side of the cell phone. It
convert the sound wave into electrical wave or radio wave.

9. Charger Connector

We can charge the cell phone battery using this provision the cell phone battery using
provision kept on the sides. We connect the charge wire.

10. FM Connector

FM radio depends on antena other than the wireless device antenna.
A Compatible head set a enchcement needs to attached, for the FM radio to function properly.

11. Ear piece Speaker
We can hear the speech through the speakar which is kept on the upper side of phone.
12. Camera Lens

Take images or video clips with the built in cameras.To use the still picture function
select menu - media - camera. Cell phone can capture picture resolution up to given data.
The phone saves the video clips on the memory card or in the phone memory.

Install SIM card and battery

To remove the back cover of the device, press and slide the cover. open the SIM card
holder, insert the SIM card with backside and close the SIM card holder. The same way,
observe the battery contacts and insert the battery. slide the back cover into its place.

Fig. 15 : Keys and Parts of Cell Phone
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On/Off

Display

Left and right selection key

Navi Key: 4-way scroll key and middle selection

O N O~ WN -

Cell key
Keypad
End key
Microphone
9 Charger connector
10 Audio connector
11 Speaker
12 Camera

Maintenance of Cell phones

The following suggestions will help to protect the cell phones.

1. Keep the cell phone in a dry place, If it does get wet remove the battery and allow the
device to dry completely.

Do not use or store the device in dusty and dirty areas.
Do not store the device in hot or cold area.
Do not attempt to open the device unless it is instructed.

A

Do not drop, knock, or shake the device, rough handling can break internal circuit
and bounds the fine mechanics.

Do not use hard chemicals, cleaning solvents or strong detergents to clean.
Do not paint the device.
Use a soft, clean, dry cloth to clean.

A ST IR

Use only approved replacement antennas.
10. Always power off the device then connect and disconnect the charger.
11. Do not talk while charging the mobile.

Result

Thus we studied about the cell phones and its manitenance.
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EXPERIMENT NO-16

STUDY OF TV AND DVD REMOTE AND ITS MAINTENANCE
Aim

To study of TV and DVD remote control and how to maintain it.

Components required

S.No. | Name of Component/Apparatus Quantity
1. DVD Player 1
2. DVD remote control 1
3. TV remote control 1
4. TV receiver 1
Introduction

TV and DVD are operated by remote controls. Once it is switched on the screen is
played. It controls the powers of the players with a certain distance.

Structure of TV and DVD remote .

It is in the shape of slim cuboids and is made of plastic.

Important controls of TV Remote

Power ON / OFF
Menu

Channel (+, -)
Time

Zoom

Games

Colour

Auto scanning

. 0-9 Buttons

10. Volume (+, -)

R R e

1.Power ON / OFF

It is a red colour round button which is used to switch ON / OFF the set. When itis in
ON position screen is displayed.

2. Menu
On pressing the menu button, we can also select, channel, sound, picture using + or -
buttons.

3. Channel (+, -)

There is two buttons + and -, pressing + button, the next channel can be set. Pressing
- button the previous channel can be set.
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4. Time

We can miss some important programme in such times. So we can store the time
using the sleep button, automatically the programme is screened. Also we store the off
time also itself the set is off.

5. Zoom

We can adjust the picture on screen maximum level and minimum level using this
button.

AL

2
Ird o) »)

TV Remote DVD Remote

6. Game

There must be a game in a TV memory. We can select the game using this button.
7. Colour

We can adjust the colour of picture which screened using this button.
8. Auto Scanning

Using this button we can identify the numbers of the channels.
9. 0-9 Buttons

We can select a particular channel using these 9 buttons one at a time.
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10. Volume (+, -)
We can increase or decrease the volume by this + / - buttons.
Procedure for Maintenance

We must use the remote control to switch ON/ OFF the TV.

The Distance between the remote and TV is minimum 7m.

We should not press two channel buttons at the same time.

Don't operate the remote at the backside of the T.V.

Often we change the channels and the volume, the remote will attained fault.
only DC supply must be used.

We must change the low power batteries at once.

Two batteries which we can use in the remote must be same (same company).

A ARl e

Don't use one is new and the other is old.

_.
e

We could not put down the remote often and don't keep in wet places.

IMPORTANT CONTROLS OF DVD REMOTE

. d) : We can switch on and off the system by using this button.
DISPLAY : It can screened the programmes which we want.
DISC MENU : It can send in or out of the selected programmes.
OK : It can allow the programmes.
PRE |{: We can select the previous screen using this.
RETURN/TITLE : We go throw the previous stage or title.
BSTOP : We could stop the play using this button.
PIIPLAY / PAUSE : We could temporarily stop or play the screen using this.
SUBTITLE :We can choose the language using this.
. 4P :Ithas used to fast forward the play on the screen is ie. 2x,4x,8x,16x,32x.

I VI A S

—_—
—_ O

# : We can screen the play slowly ie. '5,1/4,1/8,1/16 using this button.
12. SET UP: It can send out, and come back the menu system.

13. NEXT : We can change the play to next screen.

14. MUTE : We can switch off the sound temporarily.

15. AUDIO: It can select the voice of audio on channel

Procedure for Maintain the Remote

1. We can operate the remote straightly with sensor.

2. Don'tkeep any objects between player and remote while operate.
3.  We must use only standard batteries.

4. Batteries are connect with correct position of + and - .

Result

Thus, we study the operation of the TV and DVD remote controls and also know
how to maintained it.
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EXPERIMENT NO-17
STUDY OF SMPS
Aim
To study the SMPS power supply.
SMPS Power Supply

Monochrome and colour TV receiver has so many types of power supplies. SMPS
power supply is one of'it. It convert the AC input voltage to DC regulated power. SMPS
power supply may be divided into five stages.

1. Input rectifier and filter.
2. High frequency switch.

3. Power Transformer

4. Output rectifier and filter
5. Control circuit.

1. Input rectifier and filter

The input rectifier stage rectify the AC 220 v, SOHZ to DC supply with bridge
rectifier.

2. High Frequency Switch

In this stage MOSFET's are used as High Frequency switch the DC voltage is converted
to square waves using chopper principle.

3. Power Transformer

This stage transformer is used to step up or step down the AC Voltage.
4. Output rectifier and filter

This stage rectify the AC voltage to required value of DC regulated power supply.
5. Control Circuit

This stage is used a feed back network which is connected to the output stage and high
frequency switch.

Result
Thus we studied the working principle of SMPS power supply.
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