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Communication Engineering-1

-

Understand tiie signals and —spectra. .

1.1

Pt et e e e
W0~ Wk

§d 5.4

Describe electromagnetic wave and energy.. .

Describe the allocation of frequency bands for various communication system.
Explain the nature of different signals and their frequency ranges. rie
Define information. v - ‘ o ~
Describe the basic building block of a communication system. }»
Define baud. - - ; e
Describe bandwidth and information capacity. '

Describe the factors affecting the channel capacity.
Understand the Noise in telecommunication system.

2.1 Define noise. , &
2.2. Mention the different types and sources of noise. .T p
2.3 Describe the different noise. - ' ".
2.4 Define Signal-to-Noise ratio. ):3.‘
2.5 Describe the noise figure.
Understand Amplitude modulation. -
3.1  Define modulation.
3.2 Mention the need for modulation. , Al
3.3 Define Amplitude modulatipn. , e
3.4 Describe the basics of AM modulation. ;’4
3.5 Derive the expression of AM modulation. éj
3.6 Define modulation index and depth of modulation. ' Sy
3.7 State the relative power distribution in carrier and side bands.
* 3.8 Solve problem related with band width and side band power
3.9 Describe the idea ¢f DSB-SC, SSB-SC and V.S.B modulation.
Understand the frequency and pulse modulation. s
4.1 Define frequency modulation. ) vy
4.2 Describe the concept of frequency modulation . ' "#
4.3 Derive the expression for frequency modulated wave. . EE.‘ :
) 4.4 Explain the FM spectra and bandwidth.
2/ 4.5 Describe the idea of modulation index, maximum frequency deviation
) and deviation ratio of FM wave. ' \ ' ’
g 4.6 State the method of generation of PPM, PDM and PWM signals. AN
€ 4.7 Describe the comparison of AM , FM and PM. ' i
PZ15. Understand the feature of AM and FM modulator. r4
. ‘é’:’ 5.1 Explain the basic operation of collector modulator, base modulator and #‘j
[ balanced modulator. - ‘ o>
5.2 Describe the principle of SSB-SC generation.
5.3 - Mention the principles of operation of varactor diode modulator.

Mention the application of various modulator.
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. Understand the demodulation of AM waves.
6.1 Explain the principle of operation of linear diode detector.
- 6.2 State the concept of diagonal clipping and empirical formula for RC time constant.
6.3 Understand the synchronaus detector and PLL.
6.4 Explain the basic principle of PLL with block diagram.
Understand the demodulation of FM wave.
7.1 Explain the basic principle of detection of FM wave.
7.2 = List the-methods of FM demodulation. , , ‘
7.3 Describe the foster-Seeley diScriminator and its working principle.
7.4  State ratio detector and its advantages over foster-Seeley discriminator circuit.
7.5 State the function of limiter circuit .
Understand the Radio Transmitter.
. 8.1 State the classification of radio transmltters in terms of power ,V"f)
frequency, modulation, service involved -
8.2 Explain the block diagram of AM transmitter with function of eaeh state.
8.3 State the difference between high level and low level modulation.
8.4 Explain the block diagram of stereo FM transmitter with resulting specttum.
8.5 Explain the operation of SSB-SC transmitter with block diagram.
9. Understand the radio receiver.
" .9.1 Describe briefly the operatlon of crystal Tuned radio- frequency receiver]
- . and super receiver.
9.2 Explain the block diagram of super heterodyne AM radio receiver with
function of each block and waveforms at input and output of each block.
9.3 Define the term frequency and Co channel interference
-9.4 Explain the typical circuit of each block of super heterodyne receiver.
9.5 Explain a typical IC based AM and FM radio receiver circuit
9.6  Explain choice, alignment and tracking, IF and band switch of a radio receiver.
9.7 Explain the sensitivity, selectivity and ﬁdehty
3¥10. Understand the feature of Telephone.
10.1 Describe briefly telegraphy and telephony system. .
10.2 Describe the working principle of telephone handset transmitter and receiver.
10.3 Define side tone.
10.4 Mention advantage and disadvantage of side tone.
'10.5 Describe the tones used in automatic telephone.
10.6 Describe different type of dialing system . :
10.7 Define the terms traffic, busy hour traffic unit, grade of service, availability
and erlong’s formula. »
11. Understand the concept of digital commumcatxon
11.1 'Mention the advantage of digital communication.
11.2 Describe the sampling theorem
11.3 Mention the types of sampling.
11.4 Describe the quantization & coding principle of PNM. & PCM
11.5 Describe the functional diagram of PNM & PCM. ,
11.6 Describe the quantization noise, fold-Over noise, Interpolation Noise & error for PCM.)
11.7 Explain the methods of reducmg quantization noise, fold-Over noise
and Interpolatlon noise:
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the modulation of digital data.
12.1 Understand the modulation of binary data.
12.2 Describe ASK, FSK and PSK-
12.3 List the application of ASK, FSK and PSK techniques-in analogue and -
data communication. K
12.4 Explain the methods of quadrature amphtude modulatlon(QAM)
. Understand the transmission media.
13.1 Mention the categories of transmission media.
13.2 Describe the construction of twisted pa1r (UTP,STP), coaxial and ﬁber optic cable.
13.3 State the characteristics of twisted pair (UTP,STP), coaxial arid fiber optic cable.
13.4 State the application field of twisted pair (UTP,STP), coaxia] and fiber optic cable.
13.5 Advantages and disadvantages of each types of cables.
13.6 Describe the method of radio, microwave and infra red communication system.
13.7 State the characteristics of radio, microwave and infra red communication system.

DO NBLIANLRY

-

PRACTICAL

Study the communication signals and spectra.

1.1 Select required equipment, tools and materials.

1.2 Set up the equipment for observing audio frequency signal
1.3

1.4

Py
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0

L

Observe amplitude, loudness, frequency, tone, wave, shape and sound quality.
Observe low frequency sine waves/square waves/ trlangular waves at
different frequencies and note sound quality.
1.5 - Note the relationship between bandwidth and sound quahty
Measure the modulation index for AM wave forms with different
combination of modulating and carrier signals (at least four combmation
2.1 Select required circuit board , equipment, tools and materials.
2.2 Connect the circuit and equipment.
2.3 Input different modulating and carrier signals.
- 2.4 Make proper adjustments.
2.5 Record the required data.
2.6 Calculate modulation index for each set of data.
Study the working of a DSB modulator with and without carrier suppression.
3.1 Select required circuit board, equipments, tools and materials.
3.2 Set up the equipment for above cond1t10ns
3.3 Observe the operation.
3.4 Observe the operation of carrier suppressmn on power efﬁc1ency
Study the working of Frequency modulation.
4.1 . Select required circuit board, equipments, tools and matenals
‘4,2 Set up circuit board and equipment.
4.3 Input proper signals.
4.4 Make proper adjustments.
4.5 Observe FM wave.
Familiarize with the component layout and controls of popular radlo receiver.
5.1 Select radio receiver, required equipments, tools and materials.
5.2 Observe different components and their layout.
5.3 Observe different control knobs.
3. 4 Observe adjustment of different control knobs and the service.
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Study the RF amplifier and converter stage of AM radio receiver
6.1 Select radio receiver, required equipments, tools and materials.
6.2 Identify the RF and converter stage in the circuit diagram and in the receiver.’
6.3 Make the list of the components.
6.4 Trace the circuit in the receiver. .
Study the IF and detector section of an AM radio receiver,
7.1 Select radio receiver, required equipments, tools and materials.
7.2 Identify the IF and converter stage in the circuit dlagram and in the receiver.
7.3 Make the list of the componeqts
7.4 Trace the circuit in the receiver.
8. Study the audio stage of an AM radio receiver.
8.1 Select radio receiver, requlred equipments, tools and materlals
8.2 - Identify the stage in the circuit diagram and in the receiver:
8.3 Make the list of the components
8.4 Trace the circuit in the receiver. e
9. Measure the DC and AC voltages at different points ofa super heterodyne radlo receiver,
9.1 Select radio receiver; required equipments, tools and materials.
9.2 - Observe the circuit diagram and select the test points. ‘
9.3. Measure the voltage at various points .
9.4 Prepare a voltage chart for observed voltage
. 9.5, Compare the observed voltage with the given values in the diagram.
410. Demonstrate the process of alignment of AM radio receiver.
o] 10.1 Select AM radio receiver, required equipments, tools and materials.
10.2 Identify the components of alignment.
10.3 Process the alignment from output to input w1th half (mlddle) way settlng
10.4 Observe the tone.
: 10.5  Make realignment for better output
¥111. Demonstrate the process of alignment of FM radio receiver.
11.1- Select FM radio receiver, required equipments, tools and materials.
11.2 Identify the components of alignment. -
11.3 Process the alignment from output to input with half (middle) way setting.
11.4 Observe the tone.
/ 11.5 Make realignment for better output.
312, Study the operation of pulse code modulator.
NS 12.1 Select pulse cade modulator and required tools and materlals
12.2 Identify different parts and note its function.
12.3 Input an analogue signal. -
12.4 Observe the digital output. - '
. 12.5 Observe different operation of demodulator.
13. Study the operation of pulse code modulation
13.1 Select the circuit and required tools and materials.
13.2 Identify different parts and note its functlon
13.3 Input pulse code (digital) signal.
13.4 Observe the analogue output.
13.5 Observe different process of operation.
14. Identify different types of guided communication media (UTP, STP, Co-
axial, fiber optic cable), types of connectors and accessories used with
them and observe their constructional features.
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(Descéribe the Allocation of Frequenzy Bands for Various Communication System)
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Frequency | Wave length
Classificati
s on Range Range Uses
; Lon distance: point to  point
Very Low N g C 1
Frequency 10-30 KHz | 30-10km |communication. (FZ<® 4f6 Fria wxy,
(V. L. F.) AT ()= »
‘| Long distance point to peoint
Low Frequency . . communicatien, ‘marine, navigation and
(L.F) 30-300 KHz | 10-1km | proadcast. (FaRST Afb QoW W4 (WIS,
W, (SRR @3 (@68 s 1)
Broadcast, marine commyicatior{
_ . | navigation = and = harbour telephone.
Medium 300-3000 | 1000-100 | (afes guaifibem, g CRiemwane),
Frequency (M.F) KHz meters BT U AN [ 3 T A [ CB"F"TC?FF*T
-CTISTCITA 1) .
Hich F , 1 Moderate and long range communication
1gn Frequency 3 - 30 MHz “,100_10 meters | of all types broadcast. (TSI AR S
CHF) ‘ Hifoss 1ee eIa JeIFHoT 1)
, Short distance Communications, TV
Very High _ o1 broadcast, radar, aeronautical and
Fréquency 30-300 MHz = navigation. mﬁﬁ ;Ia C\g TN uﬁ, f%%
(V.H. F.) meters JeaIoeE, qreE, O pemm WA (e
‘ BIETIT 1)
o . Short distance  communication, TV
;ther;qug 300 -3000 1-0.1 broadcast, radar and microwave relay
€nc . : 3 o
o Fy MHz meters | System. (78 09,6 queife, s
(U. H. F) : : QR NETeFeTTs A Fres 1)
Super High Radar, microwave relay and navigation
Frequency 3-30 GHz 10-1 cms | system. (ISR, N3THFSTS &70a Pt 9
(S. H.F) | o 1)
Extremely High Radar, microwave, relay and navigation.
- Frequency  130-300 GHz| 1-0.1cm | (RIGR, TETEHISTS [0 @2 (WIS 1)
(E.H. F}: ' '
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(Explain the Nature of Different Signals and Their Frequency Range)
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(¢) ffEB™ ©iot Brei™ (Digital Data Signal) : SUE GOl AR 9T FH A T
(@39 T T | FRCATER PO T @ F. (A W F G A0S T | (T
Bl TR TSt A O 95 I, SIS THt B A0 | (@R- I TS oo,
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() TG 2 (Bit level);

(¥) 2/ IF (Byte level);

(*1) T B (Frame level)
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(The Frequency ranges of Audio, Video and Data Signal) :
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Fore rewl e

wiee oM | 20 %S 20000 Hz ; ‘
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: SRITEH U3 (AEAS ATST T AT |

BT GF R
(Define Information) -‘ ._ '
aﬁmWWwﬁwaﬁ%ﬁwﬁﬁmmimmwm
cmnWmﬁmmﬂm%ﬂam,ammwﬁﬁﬂmmﬁm
fadon Tt e @ qRelS R Febied o Gfiafirs f QT 28 | MICTe
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(Describe the Basic Building Block of a Communication System)

A POAEE 9% TR (A0F TWa TGN IS (T ¢ | I T (AT A
ﬁWWﬁWﬂWWWWWWﬁWWWGI ,
9% WApfes FemrTs 4IRS WE SR 5= 43 ST ER SR 3 B sfFads w
Euip : . '
Cifers FRefTe Feota foale st AT | QeT A

) AR D E (Transmitter);
(R) BI"E (Channel) 9
(0) Ao (Receiver) !
e Bt sRefrew Frebor 39 foa (R TR |
| Encoding/ ' Decodin
Modulation (Distortion) Demodula%i/on
Information »| Transmitter —>{ Channel Receiver —>{Destination
Source
h

Noise
Source

f83-5.b : Basic block diagram of communication system
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Radio
Receiver
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(Define Baud)

@W@WWWQ—@?WWWWWWNW(Baud)!

«ﬂﬁfﬁﬁmﬂr&f (PR FHON AT RS (GRS 21fars) asigers wial o

WW@MWW@EI%WWWGMWH\WW|W .

S @, B (ST TE. (Mark) @32 ¢ (Space)-«3 T 15 | oar, €51 TR
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e g e @3 Froby 31 GHens fowisn T9ws Baud speed-(@ Ricasa st

@l@ﬁﬁtf 4% Baud speed T € BFRATCTR e A @S (e Bpeaf aae

Bwﬁﬁaqwanwﬁwﬁcﬁmmwawmmmmsec T udie
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(Descnbe Bandwidth and Information Capacity)
(3) VIGH VEEARTY (Chanel Bandwidth) : TS eaReArs ST wwifie T T

3T GTACS (WA, ATOAI CFCE, ©B1 G CFCE TS GAIGR-AT AP AF T
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(Descnbe the Factors Affecting the Channel Capacity)
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@A WS SFIEFS HIeTEd IARY 4R TS Receptior ¢ Reproduction 4 B3
SORCEIN TR 1 TR &S] (TR | LTS Gt e fafrena Ferme Grfer
Brmpe F¢ e 16 WA TS AN | 4 (AR ST I T GHORAT TG (External
noise) | WFTE, e 3BFE wew Frmm s ww@ o35 e BFRATICEA LIS TS
Besly TS AT | @ AW THECT I T THRAE T (internal noise) ! afs =wiE @,
RIS A TELATIOGTN Waw By I A 4@S FrEHfie BFRATTBGIATS FowIet
CTTEAE O 4T THAR TroEH T@ =W ¥, FreEie Firetee TG TRBE (F-(FA FCTSE
BrerayiteTa TARIR HRTER SLAH I AW |
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(Mention the Different Types and Sources of Noise)
AESE ARAFSR 7 ST Sl T -

(A) @GR TS (External Noise)
(B) T TIAE FFE (Internal Noise)
GG FASS WA fo =1t st 1 I
() SBETERS TGS (Atmospheric Noise)
(ii) FLohaE «twe (Extraterrestrial Noise)
(ili) I-CTE FHS (Man-made Noise) wqt ISR NS |
QEGBRAGE VOw SRR 7R, 9
“ (%) CTER @S (Solar Noise)
(}) WS Fwe (Cosmic Noise)
BRI FCEECS B SITA Sl 41 W, TN
(i) orsfiel W&o wLeL (Thermal Agitation Noise)
(ii) B e A ¥6fF TS (Shot noise or Schottky Noise)
(ili) TG 13w woae Wl 7R gt 7S (Transit-time Noise/High Frequency Noise)
(ivy Miscellaneous internal noise
" (a) Flicker or low frequency noise

(b) Transistor thermal noise

(c) Partition noise

(d) Noise in mixers.

Gb-BR-HREfATR Bfefrmfae-y- o(¥)



el

Cferefirefcem Pt aoe ' - nee

o Ry ewm Frwes 3 | S |
(Describe the Different Noise) ‘ '
woe RSy ewrm | fAes [{fdy awm wares o awg e

2.9, A%y ezl Ry Tow : . ;
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(Different Types of Internal Noise) .
(a) arfm FOH& (Thermal Agitation Noise) : ¥/ STfers= 77, (=ALT

W& (White noise) S G T (Jonhnson noise) IR ATTGH e | wq, AT,
992 JERGTIE FS 4R Qe oifed it @ferta weat @ W Hrenew
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@41, K = Boltzmann constant (1.38 x 1023 Joule-deg.K)

T = Absolut temperature, K = 273° + deg.C
B = Bandwidth in hertz
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a1 3+ (aferBram T GIEsE T, @RPBE I R @R ISTROY B U7 SWIgfes |
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Tarzae-) | gl SyEiEEmER T 20 KQ @3-GRrbH 15 I TR | SRR
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T = 273° + 24° = 297°C .
R=20x103Q
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T=1.38x 102 J/°K
;. SRQNGH TG (O,

Va =\/4 K TRB

N4 x 1.38 x 1023 x 297 x 20 x 10 x 1 x 106 Volt.
- =18. 1puV. , .
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WWW@WWF@W:%@W@EW%WW
TR | fora wfes Frermrer crieat 2R | mmﬁﬁmﬁ:{%@wﬁﬁf@wﬁmﬁﬂmﬂcww

msﬁm%@ﬂww g BTt ST® (AT TR |

3 P -
| =
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: T~
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? —T— ©
. <:::
B YY)
0 n:?: . M — —

f?mioi Wmmﬁ%aﬁm
Wﬁmmmm iR Fromiem @wite ¢ Jrabe Son zw mEweaz wewift
ﬁwwﬁwﬁa&’@mlmﬁﬁwwﬁxﬁmwmqﬁam R eren
Wﬂﬁ@@ﬁ%ﬁ@mq&m Wﬂafﬁwmﬁﬁ—mvfﬁmﬁamwﬁmem
wpfEfees ww | .
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(Describe the Basic of AM Modulation)

‘Wtﬁ@?ﬂﬁfiwﬁm@mﬂmﬁﬁwﬁmmﬂﬁﬁmﬂﬁaﬁmﬂ RGN

OE WAHTE TG A | - , \ _
e, ey Tgembe wrien Rl @I} ans wdie wifam Grpnhn W e fos fiw
SIATE TG TS (T 2R | % T (A A (F, PR SRS +ve @R
~ve TN T AMICE BT PR AR 2R | - B T4 +ve TN 7S T,
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(i) Signal \ (i) Carrier (iii) A M. Wave
_ f5@-0.0 : AM TGN

0 SERERS ARKET RTH SHRRABTE WG STty T W, OE T T NGO | TS,
B (2R & 1 Pt O frgrafin Pt s fffre w4 7w, it Tgueite FremeE
‘w;m—mm%ﬁew'mm@wfﬂmﬁ@ﬁmmﬁ@@wmam
wmﬁﬂwmﬁmmnwmﬁaﬁmww@w@mﬁaﬁm.
e T (VAR ST Beoly T, OIS NYEHS ST A (%S ST ¢ |
Rt wyweieR v Fow RermR et -
(i) iR erTed ST, Bt TNEART i wfaes &
(i) iR STCS SHRBEE AfRReaeTe! Pt frE fo-9 AW =
(i) w&sﬁswmijemmw a3 A sk Fifvan Gpaf f-aq T

.10

Carrier
. Generator I
- : Modulating "
Amplifier To Antenna
Modulating | _ I AM wave
.| signal Output

AvAS

‘ - f@-9.8 : Basic idea of modulation

©.8.5 WHRAIBTE TgEMET 6rs T | ‘
(Wave form of Amplitude Modulation)
e foua Ao STt RS QR (AT TR | TRE FAR & AR Feree
MR @ TR Ba-(a) | Ba-(b) & i ewwerE (T TR | TR STe fZEE
TGEET SIS bdi-(c) (S (T TR | :
TEEHER FI& TOR (6 STHSLE QAL AT (a)-wave (b)-4 T celfi® =0 | TYLEHT FfRAE
STATSR awwce?ﬂﬁ; T A (Al W @, @S AF Bt o6 wfiee 799 (Replica) |

Modulated wave

fsm-9.¢ : Formation of AM wave

. Carrier Wave
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Wﬁﬁ‘%w o~ | @9

" agrete Femie ﬁawt em = Em Sinomt 992 SHTIGEROE FRAR GTTSd m‘ﬂasact e = E.
sinoct T TYETHH IFEH m aaﬁﬁwwmiﬁtﬁ@em @3 \smiﬂ%ﬁwmw
-

BrsrieT GrITed I T
m = Fnfeate GTECed FE T

_ Signal amplitude 100
= Carrier amplitude *

—Ex 100

B/A wmﬁms Siffed G i I G, WE A T TG Eu e (modulatlon index)
3 MI .

m= M[ X 100

ﬁm(oq)mmmm B—Ivaa\A- 1.5V

15>< 100 = 66.7%
W@wﬁm STTSA CWGWWWWWﬂml

EC(mm() EC]mm)
EC(max + EC(mm) X 100

(T, Ecimax) 932 Ecimin) TR W ?mﬁm TS Wﬁﬁ‘@z@a A R MEiEERNCH

x 100

e

R foa-grs (A1 T T,
m=%§—+‘%“g’x100—-2x100 667%
”W”TA | MMM I
i C.ARRIER + i :Z:ZNAL = AM. WAVE (m = 0)
)
qq Wm-‘i | 5=k
‘ — smr;gx.
L
o] MMM;”I
et 'H“ﬂ'[“]‘f"
) :

CARRIER SIGNAL

) AM. WAVE {m = 1.5)

%«n—o.\b : Rfsq oFE AM Wca*m
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SRSt TS

WWWWWWeWWWl .
() m=2x100=5x100=0%

' aawﬂmwmwmmem@Wmam

(i) m——B—x 100- x 100 = 100% :
nmamﬁmw 100%::&;@6@@@@3\111- 1@|mﬂﬁsﬁaﬁ%§ﬁwmm

m 93 TN 0 (T 100% N4 -1 A ARRET Z0S R |-
05A '

(iii) m= Ax 100 = x 100 = 50%
ﬁma?mﬁmwwtm SO%W@;

(1v)m—%x 100 = IEAX 100 = 150% .

. QU FHEARCE W 150%WW@WW& 100% aaﬁﬁtwaaw

0.¢

h(Derive The Expression of AM Modulation)

Ot fesBere e 2
AM TR G

aaﬁwwwm FFIR STCST TAFRAE 741 7,

= Eccosoct
C’JVITC-'{
= FfaAEs sewaS C'"Iﬁﬁ
= FpfraRe wpwfftte
- e = 2nfe

Wﬁ@mﬂ%ﬁwcﬁ%my

WREY TR, FREE swren HRAHES E, Bt winkiitte wpim e o,
mﬁmﬁmmmm|m¢ﬁ mwmmlmﬁmm@ﬁw
Es = mE,

Srererer freeafs Aiteets @t T,

ey = Bscosnst

AEICH

e, = PPt SICHIT CoITHe
= e syrf2foee
‘<’I ec = rnEccosmct

= 2nfs
—ﬁm@wﬁfsacﬁ%@s
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A M. Wave .

(&)
- fo@ac Wﬁ\%@@wm\am—
wﬁw@mwfﬁmw@mﬁﬁmmwﬁﬁm»w@mmwm

. arared WAt ers il Ty,

AM STICSR Wﬁﬁg Ec +es|. Ecis constant]
= E; + mE.coswost - ‘
= E. (1 + mcosast)
31@?11 AM ST S —rwﬁas COITBTEE TF TR
e = Amplitude x cosoct
= E. (1 + mcosost) cosoct
= Eccosact + mEc cosost coswct

. mE
- = Eccosst + 5 (2C0S0st cosact)

mE » :
= Eccoswet + =5 (€OS (0c + 0t + cos (0c ~ os)t]

mE . mE
= EcCOS@ct + 5~ COS (0c + 0s)t + —5 - cOS (0 — gt

= Eccos2nfet + __rr_lé@g cos2n(fe + fi)t + m2E° cos2n(fe — f)t
RRES T wtared BAfREE T zre e Reneten AfwEtrs 21
() AM swes foaB ATPEer STIed @HTER TN | ad 93 SR E, @3
frraf £, | e wraffoee mE /2 «saz‘@@'mﬁl (e + fi) 92 ToIAGa wyficee
. mE/2 9% &3 (f. - fi) 1
(i) AM ewsrs foafs Tgaf ol @A - f, £ + f OR f - fo | 24 Brgrafin g
i frewth: off e @1 T @, TEEreR T gE FiREn Gewtn on
 ofimdy T A Rew q wew BEEl (L + f) aR (£ - ) B W, IOWE WA
- SReRyS T |
(i) e Bl g Gt frgralm @nesn wdfiy, (L + f) ¢ T W Uppef
" Sideband frequency (USF) | Sia s @3 e g sidws wdi (£ - f)
(F T W (Lower sndeband frequency (LSF) |
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wﬂAM!amm@mﬁmlﬁm _
(Frequency Spectrum of AM wave) '
Wﬁﬁﬁwwﬁwqu&ﬁﬁﬁﬁmmewﬁmvm—ammm
| arrS R 91 W | NGET ewe’ ¢t wioe erre «k et feafs iy Rrgwaly KR MRS
‘ @WWWWWWI@WW&W@WWWW&@W
- rpnf cam I
Wﬁﬁwwwﬁwemﬁwﬁm— ‘

E cos2x (fi + fa 2E * cos2n (fo - fi)t)

ﬂ%qmmmm W@m—%ﬁwﬁ‘mﬁ 4IRe!, T IR, (T~
(i) ECCOSQR ft— T FfRER s o

e = Eccos 2nfct +

(u) < cos 2n e + f;)t) — Upper sxdeband frequency

(iii) 2 < cos 2‘rt (fe - fs)t — Lower sideband frequency.
fwa fora AM STTes @ RGN (AIE! R 1

USF

3= e 2

) SO Carrier
Lower Sideband '
mE, " Upper Sideband
Z[TTTTTY T )
0 : : i?re uenc
' f=fi K fHA quency
®)

ﬁm-o b : Frequency spectrum of an AM wave
WWWWWWWWIWWWWW
FATOLTTR SNAeTSR AN | e ThfwR Byt £ P Gt £ St
TS 9 TG T | CTRY RIS Frgrarhete Myrers Fnfam Gyt o o

G (f: - fi) TR Lower sideband @R (fi + fi) WR Upper sideband frequency ! -

Fror CHRGNT WG AATT MITIBETEN STZW ¢ WNADBLer IS aFh T |
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(Define Modulation Index and Depth of Modulation)
e Tt 3 sy oo ﬁ'W T NPT Tl (depth of modulathon) RIRIE

T IMW ¥, TS Fremme wrat IR ewwen Sy ten weps ~fieeH Tk | R 3
R AP T LA, OHIR NG ITWOH (modulation Index) | WIS ¥ T, e
emmwiﬁwﬁﬁammw@mwm@fﬁmwvnwwm
(modulation index) <t |

Amphtude Change of Carrier Wave
Normal Carrier Wave (unmodulated) .

Modulation Index =

_ KiEy
mg = Ec

93, m, = wm
Ka = Proportionality factor RGN ﬁﬂfﬁ = A W ﬁ{ﬂw 71'@1155 J Afq
ﬁﬁﬁmm|

ﬂwﬁzﬁﬁmﬁarﬁmwl SN
WWW.
wmwﬁ ,
ma Ec =Emax—E§
. 1*:.115‘1‘,5C-Ec R

tﬂao\ MmMa Ec = Ec b Emm

) - Ec - Emin .
R i
(i) @ (i) e AMPAY 2T AR, - .
Emax — Ec = E¢ ~ Enin V '
2E. =Emax* Emin
Emax + Emin
E. =t
E.-93 T4 (©) 72 Wiz I 4R,
Emax _ Emax ; Emin i . . ‘ M
Ma ‘=' Emax + Emin
. : , 2 ' ,
. 2Emex — Emax —~ El_l;lg
' 2
= Emax + Emin
‘ 2
Emax" Emin

= Emax"' Emin
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N S N

TGRSt : wfAle Ty Tureie ﬁwmwwfmm «ﬂa\aﬂr@m
freier WIIARTER WIS TGTTTAa 181! (Depth of Modulation) T | )
-, TGEETHTR TSst (Depth of Modulation) ;
TG STTes HCds Wiage v,
T iR ewred WifARe T Ec
ﬁwﬁhmmmmamwﬁmm%mﬂmm—

A : ' ‘
rie wee - A

%

CARRIER Si((}il)\AL
: T
‘ /-\ A ‘
+ = \¢/ = H
SIGNAL
CARRIER M "

- "AM. WAVE
fow-0.5 : RSy Tam Tgrer a1 (ood oF TYETE
TP BCH-T OFY (Importance of Modulation Index) : FHfitse Srmiem =fe

R @S R Fam ww Teer Fes 92 vy o4 fwn | AM st FnfEm e

RSN I AT | NGETIT ITNOFT TH TS, I QW TGENGE Foae symfzifvren
T O I W T @TFS FrEem w1 ve +fEHR @ A e @ wfee Somems
GG 91 20 TRle OO A 2 N | WA I TG oSt @ 7, TEAGT Hiore
syfafotren ~fiwen ws @ @ ¥ wfbe frmam e e ¢ =it ww i A @
oM over modulation T W m.>1 T e B fffericra s woees Vﬁ T |
HeAl (74 W A, mﬁwmﬁimmﬁaﬁm;
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(State the Relative Power Distribution in Carrier and Side Bands)
' Wﬂ%w«mmeﬁmmmmmﬁmemmwwr
IR Feted e Feafk (@ AP erars Rt ITTS i, m@mmn— '
(i) *fT 8w = E, cos oct.

(ii) WT’TT%‘I ’Iﬂm = —a Ec cos (a); + @Om)t. ‘ - &

(iii) TR AREYIS = Ec cos (o¢ — mm)t

amwm@%ﬁsmmmmmwmﬁéﬁmwﬁm(ﬁﬁé
AR FCACHR) IR AN TNfess |
-, IR MR ¢ E2 = KE,2

mmmmmx(ﬂljﬁﬁzc)2 o

o

* i o - (1 +2)
3 m, = 1 welie 100% TR =7 W, wmﬁwmﬁmm
FAR AreTR (1+2)

-—asnﬁznavnem

wﬁmmm——xmﬁmm
Wmmmnﬁp,wwwmm

2 2
P =KZL R+ L

R ¢ P,
2K 3 E.

‘=K_m_ﬁE2
4 c .
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ety A
iy ey 2 iy * araer—i b ey o vty
wET, NG AN (T S RGNS TN AT ©f Zetl-
= 2
PT KECQ(I;Jrrr;a)
Ma? . : -
1+“§"2
mg?
= 2+m32 . -

AAraet (v)mmmamwﬁmnvmmwm@ﬂaﬁ@m| 1, W TS
Al = ROITS NG A T (afi T A TGS (3 ANGHR A T | W QTR
ﬁm%ﬂﬁmqmﬂwm«aw‘mqmﬂﬁx
(i)Wma=O;Wﬂwwmﬁ€ CHCHIES

(i) T ma =1, TRTHTS T ALS *hew

‘ ='2_41r_2T2' = 33.3%

wdte, AM STSd (NG AewiF 33.3%
wyfafple TpriE MNES! (Limitations of Amplitude Modulation) : Tfwg
WMW@W&@WWW@&?WW@TWﬂW&!%
% Sofdtare 3 T 2 | :
(ij Noisy Receiption : AM SCATS Wifsaizs syrfafoee Sifaen T | SMCE T ¢ 2
TS (AETT WA W AR T G e o femem syrfalbEen Afads ¥
T R TR TR iR Sraaferen ARwER ¢ Arwe WU Smiibees
'Wme@mwﬁmﬁﬁmeﬂmm%ﬁ%ms
(i) RPTER A S TN : AT IPETITE ARCAELRS TG e Toifge
Wqﬁ@aammmw«ﬁrmmﬁwm 100% T T3 ARTAE
ST RIB NSTNRR F-TSIL | TS (Al T (F, I I TET o] T |
(i) 99 SOACHDR (A8 T : TS I QAR T GERARET TYEE raEs SAEb @
N T T 43 Q@ R ST T
(iv) Sve e e T AM-q7 S R o 1 aff @2 Efen 9 v
WQ!WWCWWW15KHz"PJ’EW@\‘3‘@!§mﬁ'@reproducemmi
02 TCE PrBeHRed 30 KHzmmlmmréprdduceWWlW
AM JOFB Gt SPeiietf SAFES BIGTENTR TP FRAR & 3@ 10 KHz
memammmmwwﬁa@mmmmms KHz T
8% reproduction S RSN AT 7 | ‘ ’ '
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o.br WWQ«WWWWWWW |
) (Problems related to Bandwidth and side Band Power)

Bwtggd-) | wﬁwmmmeﬁﬁmw&mmw 750
mv § 250 mV | TR o4 T (Value of Percentage Modulation) IR 37 |
FAYI : _ ' " :
GQITH, Ecimax) = 750 mV 43
Ec'mm) = 250 mV
Value of Percentage modulatlon
_ E¢ (max) - E. (min)
- E; (max) + E; (min)
750 - 250
=750 + 250 * 100

=50% (B&w@) - - -
THizad-2 1 10 mV Wt R @3 10 MHz TREFRE™ IRTE ST 6 mV
wififtte R of 5 kHz FREWREW SEe Brmm ewe A TEEG T T T4
TEETBT €Teen BIl TS R oo Wi wfkw 3w
Y : o ' - :
@, f, = 10 MHz 9
Js = SkHz = 0.005 MHz

‘WWWWWqu

W 0.y

»

x 100

LSB ' USB

3aV M ) ]
+"-5kHz-><-5kHz:>|—'-

9.995 10 10.005
—MHz

fom-9.50 :
(3) T TR Swred FF@ £, = 10KHz «
(}) USB frequency
=10 + 0.005"
= 10.005 kHz «
(\9) LSB frequency

= 10 ~ 0.005 = 9.995 kHz «

tﬁ‘*‘mﬁ,m=% "1%—06

mF.
2

= _—’—0'6; 10 3mV « (5%7)

. Amplitude of LSF = USF =
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2 ' e asﬁr@ﬁzmﬁ@ﬁuﬁz—

THREt-9 | 15 sin2n (2000t)-G7 mw@ew mmmwm WS 60
sin2x (100,000t)-1F TGAT FH |~ : - [AreI -
MaF: - | | |
(a) TGO 2CEH, (b;’nwﬁam |
(c) B ¢ e B, (d)ﬂmiﬂwmmﬁfmﬁ@m|
TR
G, E, = 15
" E.=60

. (@) TEET 0O, m -——é—g=o.25c®® ‘.
(b) Ww=mxloo 025x1oo- - g

= 25% (T&)

(€) £ = 2,000 HZ (8&)-awa Adead A3 I
fo = 100,000 Hz (8%7)-2w% 7faRet A o1
(d)  TEEDE CW-a FoAS Brgr Sy wite :
| (i) f: = 100,000 Hz = 100 kHz (&3)
(i) USF = 100,000 + 2,000 = 102,000 Hz = 102 kHz (¥&%) . !
(ii) LSF = 100,000 - 2,000 = 98,000 Hz = 98 kHz (¥&¥)

. Tarae-8 | @I AM saren i Pre-p-Fe mﬁwm 16 mV R 34w %?%
(ST TR 4 mV | TG TR T AR F 1
HYI - :

| \%

I 3

0] 4 mV

y o

fog-9.58 :
AM STATSR mmﬁ@,vm=—§=8rﬁv
AM TSR RFE eTtw ,vmi,,=%=2mv_

m‘m W Vmax Vmin
V + Vmi.n

-
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| TAiR-a | G AM STHECE T A WA et 1 T
V=5 (i + 0.6 cos 6280t) sin 211 x 10%t volts
(1) sweea fifRm R WA RfAFEE For )
(i) TGLABC TSR FFTH FTHCTD R Iy qR AR ITHITE woiAEe For
AT : ‘
278G AM STITSE ANFHA v = 5 (1 + 0.6 cos 6280t) sin211 x 10% vots ........ (i)
S AM 9TS AN v = B, (1 + mcosost) SINQCE-wovivvvvvrnnnnnnrersssnsssns (i)
IR (i) 8 (i) TTS ST 2A1R, -
. Ec= Carrier amplitude = SV
‘m = Modulation Factor = 0.6 » - e
fs = signal frequency = %I‘

6380 1kHz

fe = Carrier Frequency = %

_2%_19_ =336 kHz ‘ B -
(i) AM €TITSR i SrE - Ec - mE '
| =5-0.6x5=2V
AM GWWWW@%@@ = E + mE,
. =5+06x5=8V
(i) AM \Gmﬁtﬁﬁﬁ?ww -
fc - fs. fc. fc + fs.
AN, 336-1, -336, 336+ 1,
a1, 335 kHz, 336 kHz, 337 kHz,

“— « ' “—

AM €T3 Fouf Frmitn spmiafivs 2ur-
= Ee, 2 . ’
. 06x%5 0.6 x5
T 5 T2

A, 1.5V, « 5V, « 1.5V «
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Briad-0 | T IR0, ROETT I .1000 kHz WIS 1oo 5000 Hz By
e e BriueT W[l s Tt T e 3 : (1) TRTe TReY Wl fenf e,
(ii) USB-«® srdms qR wﬁw Bgra, (ifi) LSB-97 Wdiw q Fiw Brga®, (iv) s
Tew |

AT :

(i) VTW T3y, ,

= [fc fs(min)] — [fe - frmax) -fs(max)*—fs(mm)

or [fe + fuman] = Ife *+ fotmin]

= fsimax) = fsimin).
© =5000 - 100
4900 Hz (%) D L
' cw '
LSB - . USB
b 4

Sy fe—foemay SoFfigmw Jotfiman

{4——— Channel w1dth ———-—Pl
ﬁsa-o 0 -

(i) USB-93 T Srgtaf = £ + fuman

= 100 kHz + 5 kHz

= 1005 kHz (T&)

USB-43 wzrfﬁ"ﬂ‘@amﬁ = fo + fomin)
=1000 kHz + 0.1 kHz
= 1000.1 kHz (W)

(iii) LSB @3 ﬂtérw@-fmﬁ = fe = fomin) 2
= 1000 - 0.1 = 999.9 kHz (%)

LSB-93 W8 TR = £ - foman

v~ =1000 -5 =995 kHz (&%)
(iv) O 8RS = [fe + fuman] = s ~ foiman]
= 2fs(max) ‘

=12 x5 =10 kHz (3&)
we!, BIGEE B384 = 1005 ~ 995 = 10 kHz (T&¥)
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(2)0 -CAtle)i]% belecbelale|-2 890

%mzm 9] Wmmmﬁmmmﬂﬁw 1500w | 100%Wmmm
{) mmmwﬁm MR, (1) fef MWW AT |
YIS - : [T : "o, SoR]
4T, Pr= 1500w | '

m= lfof 100% modulation

Pc=? '

Puse =7, .-
Pisg = ?

() Pe = Prx Tisz_")
= 1500 x‘é_f?_ﬁ
= % x 1500
= 1000w5(@w) . ) *

ey 1 2 :
(ii) Puss = Pusg = 5 (Q—in'rﬁi) x Pr -

9l Pysa = Piss = = Pc

='lx 1000
. = 250w (%g9)
%mcf-wmm-mmﬁmmw@%mz 64KW|WW80%w—rﬁvﬁ
R (i) TR e, (i) e MRTTS oo |
- AN

2
(i) Pc = Pr \2 r mg) -
=2.64 x 103 (2 +20 82) 2000 w (Ew)

(ll) PUSB = PLSB = "4_2 PC
O 8

x 2000 = 320 w (%&%)
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’ W—alwﬁmwmmmwm 10vafremfiﬁmmuﬂa{

TGEEE g 11.8 KW Ridast 331 - , [T : y(89)]
(a) T WA At e,
(b)ﬂﬁWW%%%WmWW@,W@M@@W%m;
A

QYT (NG RiFa «itemR Pr = 11.8 KW

PR 6T Pc =10 KW .

(a) PT=Pc(1+m72'> ’ "

m,11.8=1o(1+m72)

zn,mfsl.ls-l/

m? ’
4, 5 = 0.18

AW om = \/O.S6

A, m = 0.6

A, m = 60% (TER)

/062 042\ X
(b)PT—10l1+ 5 +—2-"'>

126Kw(%w)

~ Targa-do | ¥ 40 KW IR 100% cmfsmmwm,

(i) TG I IR ANSAA TSR
(ii)mmwmf?mmw 72%@‘319@%1?%@@ G 7T A7
T

fiea 5@ ~hear fverw i« a3 39 fba R e |

’

P, =40 KW ™ Carrier (4C KW)

RF Excitation .. | L’
Modulated RFJAM Waver Sideband (20 KW)
Amplifier [
n="72%
Audio Modulation
Power
o930 :
(i) TRy R e TgrAlDe S w 2wfie 71 7, (TRY W (T (oW ARET |
B 1 |
.. 21 2p’7-—-1—12 40 = 20 KW
(i) Pss =5 m? Pc =7 (1) x 40 =
_Pss
QQF{’ n - Paudio
_Psn
o‘r’ 072 - Paudio
Psg 20

‘. Paudio —6‘75—6'—7'2'-278KW(@'\'3§)

1 ia’&ﬁmﬁ&_s - a(*)

L8 3-BBA
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wwﬁ;ﬁ@-@ wwm : ©q

i s (Tt sernariy

TwrEEe-5y | memimﬁ%mmmmm%wsmw
TGO 40% TR, ST SHITHA! JIFC IS T2

HAIYIF ¢
1
Psa='2‘m2Pc
M2
PT=Pc+PSB+Pc(1+%‘)
P, m
..PC"‘ 2

(ST AT, Ic = 8A; m =0.4

(0.4)2

(§) -1 15T
L, (Ir/8)2 = 1. 08

Ir = 8J1.08 = 8.31.A (%%
Wnnmﬁmc@ﬁmrmsmmovnaﬁﬁWAFmﬁww
: wmﬁiﬁ@wwmmrmsmmnovawmmmwl

P’r m2

TR g, 7 Lt
_V_T)2 o .1
or, (e) <1+
T W, Vi = 110 V; Ve =100 Vi m = ?
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ST TR B WAG (AeTE WA WA R =W, Cw wae @ B

wraffberen AfRaen 9% | v e R g I e Afedn e

quwm“ﬁwwﬁamm@wwmmwﬁmﬁﬁww

. TER JOER SRS ot |

(i) ot IOEH (Lew Efficiency) : SUMADET wgreritag CW WM"\?@W (&)
qrEEAE e [T e | fFg AM etree WRwAs seTR fAENiee =@ @
TG W 100% 2, SIRET MRGAS ANSTR TN AM STSA (I NG (FwT1a
aas-s@m\mwﬁamammiﬁﬁmﬁvmms

(iii) Wl a8 Ty (Small Operating Range) : SUN3BET Tgemitad (=i- W
TR @R ~Fe7 Frefuiiagcee Wb @a T 7 wdik Fifer Ry wiTe GG @
T |



™ ! K Ty

Wﬁfﬁ‘@m ‘ W

Vi

W

RO |

I(w) wfes casmﬁﬁ liéa (Lack of Audio Quality) afs Wﬂﬁr@m ‘a"{m“m @B &AL

wfaut + gR-wiRfeEfS ffsim (High-fidelity reception) W& IS A 15 KHz ¥
wfte FFee TR AR IS A | GTS 30 KHz IFHTICA STEH &,
XD Tou MICHIECE ST ANsTeoAm Tare ¥ | g e Iuaihoe o metT Tis
(AT GPT THRPIEICE FACAR T AM JOFF0L CHHRGTE FTETITACT (FIT@ 10
KHz @ fRdiae 3@ om =31 @3 = e oidiss srgranfbe g™ 2o Ae 5 KHz, ot
SR FEFOIT 4TBAMT (Reproduce) T T+ TR T IR 5L |

TG SRS IS I [? :

e EIER TORe : Wﬁ%@wmwﬁ ﬁmm—qmmwﬁ%@ww

Ffrma P sriapees ATSCS TG 81t (Depth of Modulatlon) A
. TR 181! (Depth of Modulation)
Wmemwwmﬂﬁm Vipax o

T wifee ewwed SWNEE | Ec - ad

SSB-SC System-<% WWW | '

¥%% : SSB-SC-4% fAsfais fupn et o : :

(3) Gt sremeE (NG 83.3% GRS (IFFWER AGATR IR 66.7% 93¢ 43I

TETAHITEA AL I 16.6%) T |
() AT FTEBLTY MAEZT A7 w1 50% |

S (9) NG AT WS Y2 (= T |

(8) WITP SSB-SC FrAmem SorFigs Al Jreeted A, (e e wg T
menawmﬁawvfﬁm-zwi

T TS B A2

B ﬁz@mﬂcwmmﬂﬁ%ewcwmﬁw«mmﬁ%@wmm

FEEGone Fent 9ee 9 T SIS T Wi \3e fefbs e 9o o @ | fds

71 fefee Frmyes Grafifbe o Ry sl g (@ 371 79 T (403 @R 26T/ &)

2% ot Femmm awren | e wfes 2t fBfye Frmer B 47 331 © o frme

=13 Freaf SerieR e e w3t @ 1 9 32 et B @ =8 aafEr e

T fremeR A wiRER s i 3w o7 g @ (@w-ariipe, e

F) ARTER T AGRSE TG -7 | O ﬂvﬂmﬂmﬁmﬁmﬁﬁr@aw

T (% Prere ool 20 Ol TRETES fsitet 4t |

“mmwﬁmwﬁwmaﬁ@r{m‘ﬁmﬁmwﬁﬁrmwﬁw

SR IR e Ry @R (ER-aeiapre, FEet @ orw) ARee wn owfee

TLETI T 7T |

arfftts Tget (AM) emm?a“*r’ﬁrm?

BT : HWMW(AM)&WW{CHFVWFWWWWWNN-

() T TR SWS E, cos 2ufit TF GRS @ Fa 1@ E, ¢ f..

) . 1

(%) WHIF ARTHTS ‘% mMa E. cos 27 (fc + fs)t TE GriepTs o ﬁ??ftﬂﬁ{ YT 7 m, E. 8
(e + £5).

(sw) mmwmm Ma Ec cos 2n (f - fi)t qA awﬁ:fs s@?wﬁmnm 5 ma E. 9
-./C ”fs)
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" SRR SR

RE 1

|

211

s Sy . vt

W&Wﬁ&ﬁﬁwvsnmwwmr

o : G FusIloe ﬁﬁwvsswwmncﬁ%ﬁmw%mﬁww
AEETTEY & 6 MHz, DSB IR I U T 19 12 MHz 3 I | OQYI8 DSB &3 (X
T XA O AW PR PRI T g8 | 0 TGt Ferems 47 37 om0 qw 1 @
Rrgaa Prrrmer P eFgrd TTeer 3T FR W SSB IR I (T {790
(Phase distorsion) Y8 | ©I2 WA HZCAITSA ﬁsﬁ st I e AR T @FR WAR

- RERTeR A s faea vSB Gt s

WREET TEeTR et 7S |

TR : TR 0.0 R AR | -
Wmm{wmﬁrmr -
Ta7 : ST 0.b WL QBT |

31

Y
9 |

81
¢
Y

Q1

b

L33

do i

AM ST Rl T oo TR ST TR | [T by, 08, b, 4R 'ob, o3R8, B8R, 33,8
R, TS G, T G m = s | [T : ot
m : SORA ©.5.2 TR G397 |

AM @3 (%L T 50% thﬁ,wmfﬂmﬁwwﬁmmmmw
e : [P : s8]
Wﬂmo.\r«ﬂamﬂsmml .

AM @3 & Modulation index-93 JRFa4 (714 | ' , [t - ‘s8]
Y, SORIETE TR (R TG 3R *nﬁﬁmmmw :

Bw : SR 0. AR |

AM SGTSA Frequency Spectrum e af i Fa1 : [ar@ifeat - 38R/
VG : SR 0.¢.5 T 9B | . '

ordte @, Ammmmme@mhﬁwn

e : T ©.¢ R G | [RIFIFIET 1 "5, "0, Yo, 33, '323(89)]
TS (IR TIARABES TEEIES (AM) TS RS st elfstve 30 |

Toq : wme ©.¢ R | [RIFft : oy, ‘os]
AM TGP TGP TTH (ma) 100% TR 4T R (1, B ANTR, RS A et | [P : ‘ob]
w1, SRBEE TGP R SRR R ARGOIOTR R R APRre R M I [P oy

o, SR T T O3 T 2NE T 3, (X ANGUR TXE 1S ARG GF TORA | (IR : 0]

o« ST 9.9 G |

SSB '§ DSB-& *1N ¢ TRqteten 3eide @3 SSB WG *af A Eecikcf [@rifet : ‘o]
H4t, DSB-SC, SSB-SC WVSBWWWWWWﬂi
ToR « SR 0.5 TR |2 |

LTAEIN STAGZ, (T O NgLeriA iz e =)

Tea : W\')\‘a«&?@i

VSB TEETE TS | e %é‘f%im@!_WWI

ToT : T 0.5 WA |
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(Understand the Frequency and Pulse Modulation) |,

'4
s NGO RPN 2 ")mm:-o:a:f
8.0 W : ’ '
(Introductxon)

rwats mww&ﬁrwmﬁawmwﬁmﬁwmm
7 ¢ eI SyiHfolen (i Aftwes W Al @ ohafen oy sem T A9, AH
mewmmﬁﬁmwmwquqﬁmmmwﬁma%ﬂw
Wﬁmﬁﬁawm|w’@§mﬁwaﬁmmmlwm%eﬁﬁrmwmmq
WWWGWQWQWWWﬂWWﬂWWIWAM
fafsiopslsy yraers wrre AR 2w A

| —mﬁﬁwm@wﬁaﬂmwwm@wmmwmﬁawm

. 81

o (2)8 -CBlElRR leebllelRl]b-2B4R

TIBREAFOIE AIIAMT FACS A | 93 T FAATF 30000 Hz S WITY A& | AM
JOITB AE® 20 KHz 1S STiR0R 42N 7R 9gfiie (i Ars | g Siiare oFag 15
KHzmemwwmwmmwmqwmﬂmﬁ@mmmwm
T W | G FE 71 AW @, AM JOFS A TgeAie Rrpwlh I9eE w9 W 7.5 KHz
4% Zrs =A% TS A IW (¥, ACTIRESIE I IS G2 N WFAPKS AM IS5
ReproduceWWﬂﬂl@@tﬂﬁ‘lﬂWWQWQWWWIWQ@WNW
TR 4 @R 9y S

g TgreTN-a et

(Define Frequency Modulation)

(3 T NPT NGTATR B intensity m%wﬁrwﬁmﬁw@s@% ARSs
T, Sl Brgwh Tpemm 3w | adie ¢ g e (rgeEe) P T 2R e
iR Freme s s o BemieT St siewds aiRr Tt s
Fremicer Grgaaf AReea zn e @3 wefifbSe @t crrem (@ ARRST = T @ @ wfer

s wgrerm e & 1 BTl TrertRE A SRS @ e Sy (% <A |

Low Frequency High Frequency
Audio Signal = __ . Audio Signal .

V\ AWAWANN
\/ <b>\/ | -\/

J

(a) '
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r

BT BuR-S

8.

- AfRRETR S Tyt Fremie st wm e o | smifice sftesin 7w fdits

H L H ‘ HL H L H L

Low Rate 6f
High Rate of
Deviation Deviation

© o @
fa-8. : ‘@@mﬁ TEBTHTR BT

8.3 (a) B wgEAfDe e, 8. (b)f%mwﬁmﬁwwmuc)fmwwmﬁmm

mmmamwwﬁtﬁmmwwmo I o< g WA f.-93 T | 74N
TTABe FHoIAITeR Wi A 2, O NGB Fisterera Frgraf wcn @il @R O (fo + fu) -
93 T | IL TgeAior iR wm @it i (e, $9 FM stess Sl wsm a9
G O (fo— fm) 93 T | TGEABLER A GO Frerat e Feahn asfb oo %
O cofRurTa A + Af, AfWWWWﬂ@&WWW@W &g
TR AT GG T RS FICS JrETe W IW |

RIrfH g Al
(Frequency Modulation Method)

@r@nﬁwmwwwmmx «ammm@%ﬁuﬁtwww
T T T :

(3) Reactance tube modulator

(R) Varactor diode modulator -

(9) Armstrong modulator

(8) Phasitron modulation

Reactance tube modulator SRR fA5fafe g3 m lic

(i) Capacitive reactance tube modulator
(ii) Inductive reactance tube modulator
(iiif Transistor reactance tube modulator
(iv} Stabilized reactance tube modulutor

ey eiw TgoITR et :

(i) R IPMBF : DSB/SC EATIITR FI& IJITS & | |
(i) I~ T THWOA : DSB/ SC (AR IS IIZS X |
(1) PO TFTF ¢ (F TZCTTT TS (61 FACS A7 & |

(iv) CS%! TPIBA : AT TPLTIRT (T JIZS T |

(v) oo P Tpeite SSB/SC (HITR#ITTa ¢ |

Wﬁmm

(Describe The Concepf of Frequency Modulation)
A% IR TGLemiea e srred Tyt adwe AR[E W-93 Wbl 71 | et

@ gty B Gt wm, wie fow fm wm (e TR aveea EREEen a
SUE TR Tl TSl R 3 w9 @ |

L83 AT Bfafrifie-s- u(<)
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Wﬁ‘ @,W“W; ' | ) 7o
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VARV

Modulating Signal

o} || . | -t
- Carrier - fy
R H RLRH R L R
FMCarﬁer
T Cen TCentx‘eT Centre ~ T .
High Low Low .

fo@-8.2: FM Modulatlon

" Bt SHRBEE qre A A Ngrense FifEER eyt Ay, ﬁ@ﬁww@fﬁw
WWWWWWGmmmﬁaawm(hﬁﬁ)m
T4 BrergE SHERIREE «7 A AT ST e | 3 e e (L 79) A,
T4 B SERtEs ur A @i S A | 34w FerE srfibee fas A1,
wmﬁm@mﬁﬁaaWWﬁﬁwwmmiW@mﬁm@%
meﬁmwtﬂum(ﬁw&mﬁﬁmﬁwwﬂm@m
fosz 303 | B R 5 rprafs faoi™ 3 |

R Fewt fes BRI S 3w frme GeakE B, 1 fose oR-GTANA T |
TargerTa TW wgrefbe Heegee™ W9 1 KHz W, SR NYLET TS o AEw @R
mﬁﬂ@?mﬁammaﬁsm1oooma3\(5wmg)wmﬁfm—QKHzm CIEGE

a2 et =
i ﬁi{,ﬁ& High Frequency Audio Signal . ’
> JANVA
°l B TV -
Lg:viﬁf f High Rate of
. (@ Dev(iba)tion

fo@-8.9 : FM Modulation



b8

SR fgfaifae-y

8.®

AT, @‘Wﬁmwﬁsmw«qﬁmwﬁﬁﬂmwwmm|
() Creatn Roummm (9ot fiwh wear spfcem) R e ow@ ofos Brmier
Wmm(m)%mnwmwmm T Rfmm
(deviation] T @f* 71 a2 9fe srfaFwe 79y | ‘ |
‘ WFMWWWWWWWW%WW.
fefétm 75 KHz-9 MRT IR &) AeEioTens are g |
() Gryafh Rumvm aw Some Geahr S fsem

Brwth Ty sures wiRmRbeT .
(Derive the Expression for Frequency Modulated Wave)
@ A, AP TGLAfsR mﬁmw T,
Vin = Vm COSOm toeevvinivnnieniiviiirnnnnn. (1)
TR, o = TYLAR COTBTE S Tt (rad/sec.) -
Vi = TR corcbrem Saf2foty (cor) -
ve = Ve sin (oct + 0).......... B N (2)
@A, o = FRAER S Gt (rad/sec.) -
V. = IR o Wﬁﬁs@v (volt)
0 (F" YITH (rad) '
TAIM, =t + 6 oo e .(3) o
TR (0)-47 ¢ TR TR CoIBTes cs:ﬁmwﬁas T S0 | PR AN (~2) @ @

m._

= Ve SN it 4)
Wﬁm@mﬁ mccmﬁwmwawﬁmvmm—
do
W = TG creeereernmnnnanneie (5)

@fmﬁmmwﬁwwsﬁm#wwlmfwmw
Wmmﬂﬁmmuwmmmmmm ,

- CoT - }
S O= Wt K Vi e ciiee sl (6)
= @¢ kf, Vi cOSOmt .evvvvvnnnnnennnnn. e (7)

CARNH, Ky = FHAST 679 |
(q)mﬂﬁmqmwwwmmwmmmm—mm
qﬁ_

¢ =] odt = I [0c+ KV cos mmt] dt........ (8)

Ad = c)ct+KfVm L smm,,,t+91 ......... 9)

CERITH, elwﬁmmamqﬁmmwammn

: GI@Wmemqwﬂmaﬁwqmmmwww |

IR COTBEE (T YE-

Vi
v =V, sin [o.t + Kf s1nmmt] .......... (10) |
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- RT3 @ APt TG o e

8.8

mﬁ(q)m@wﬁwmmmmﬁmzy@mm

 Vn
f=5(07“=fc+Kr:D:COS(omt‘ .................. (11)
e Ads TI9-

Vi
fmax"fc+ Kf 27[ ................................. (12)
frgcafim s -
fmm_fc-K[ 27[ ................................. (13) 7
e Bt feferrm wdi M oiry (Are FErhr wdn AfrsTirst-
_

fd=fmax"fc=fc—fmin=Kf§ ............. (14)

TG JNCeH (mf)wwnﬁf%ﬁmvm’a«mﬁ:@?mww: qTF AR § s
o IR T | '

—fm—wm wm

GFGY CAGT TR FrOGAREY JG
(Explain The FM Spectra and Bandwidth)
fafes Rraeea MG FM STSE SN AT AZAFEH T Guwss q@srea Wi

@ 3 A% | T SottorTRR Brpcatn U £, £, t o, fo + 2, fo + 3fn O O

FM swers e iese ews Rens Ruzsat a0 7w 711 o 1 «fify ol | o e
BNTTIHA (6) WA B fofE I3 st Afand g g Tonets ke s amw

5 << | T FM GTHSS 5F IS FM (Narrow band FM) %11 T8 | @ SRgHH O Sy fowf

Botieere RASA T 21, JA BP0 TUMHA £, f. + fon OR fe - fn | Q TG FM STICSA
Grorfn fou far fBw orame ace | '

Amplitude

—> Frequenc
0 fe—fm £ fo+ fl:n 1 4

fo@-8.8 : 9¥ YIS FM-99 Frequency Spectrum



- | e Hutmey
6> 1 A FM - STTSE SRS IS (wide band) 93 FM ST 371 F | @ SREIY O I
%mawﬁmmmwmsmmmﬁ%@mam%mwww ,
vmlﬁmmﬁmeM-mﬁfmﬁsmctrum TR JOACR |

‘Amplitude
P

1 T - ‘ — Frequenc
0 //fc’fm fofe+ fm\\ : ¢
- 3fmf9% 2fy, | ‘ fot+ 2fy, fc-r-' 3fm

’

foa-8.¢ : Gt WIS FM-43 Frcquency‘Spectrum

8.8.) YIDETRTY IR ARG
(Bandwidth and spectrum requirement) :
Ll FM JSFP8 (RO Sl e wmetsn e 2o -
() TS Grpeath RRTMR £y = + 75 Khz;
(i) oS oreTer STy YRGBT = 200 kHz;
(ii) R rEraf SonfRff = + 0 kHa, | ,
TTRAGT £, VRN LI AN R CHGT TG WIS AIBERG, Bey = 2nfy, :
(W, n TR AT EP?BIﬁFI B®eW & (highest order), ¥ & Wfatee wreorfeyf 7
7 RS Frprafm e (5 + 1)-93 5T ¥ T, Sige-
Brm =2 (5 + 1) fm

fy
CII'C{?,5=?;‘

e BFM = 2 (ff—d + l)fm

M, Brm = 2 (fg + fm)
1. §=175 kHz

fn=0.1kHz _
- Brm =2 (75 + 0.1) = 150 kHz
2. 8 =75 kHz

fm = 1.0 kHz
- Bgm = 2(75 + 1) = 152.kHz
3. 8 =75kHz ‘
" fw=10kHz .
" Brw = 2(75 + 10) = 170 kHz



Bpeuifi © sfept Tgerm T A
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b))

&0 e e e 2
——
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L -

§ 8=5.0
ut”lf]"fl“tn (c)
s, o Teshe

fﬁ‘uﬁ-é.\b : Spectra for Sinusoidally modulated
FM waves with various modulation indexes
(&) 8 = 1.0; (b) 3 = 2.4 (note missing carrier); (¢) 8 = 5.0

TS TSt e (Al T, AfMe g Tt 0.1 kHz TS 10 kHz-9 AR
TATE, B CHRGIN TS AP [T YA I AR AfFwST oAy, WA 150 kHz (F
170 kHz | @&+ Brgeafi Tgemae S FXT Constant bandwidth system-8 <7 23 |

8.¢c WL TALCH, WMWWMWWWW

{Describe the Idea of Modulation Index, Maximum Frequency Deviation and
Deviation Ratio of FM Wave)

(F) TEEF TNOH (Modulation Index) :

(0

Frequency deviation 992 modulation frequency-uﬂa HIATSIE TP m =
T | ATF m, TR LI T

Frequency deviation
Modulatiog frequency

_Af _ KEw _KEn

fm 2% fm  Om - )
Wﬁwm (Maximum Frequency Deviation) ,
TEgTalt TP ~IEfeTs TR SRS Ryl Aprae ﬁw%mﬁamw'

TR A ARRETAT | @ ARRETN FFafm AT T f0x 43R FRER Frpralm T

Modulation index m ;=

fe-a3 s gt cofermm (et Ryfe) 1 Frequency deviation-&F Af ’
W S M FM SSCT fAg AN T @ =

Em
e = Ecsin (mct + kf sin mmt)



8.

CTrlaqeg Ty TRy b & Toy arfent=1T o 3 T s Ten a e =1

Frsfarem ettty

RO C L o .

Q)

@A FM wave -43 Siewass Freraf (In_stantanéous Frequency) X1

: E } Em
TOIR,  fmax = fcjr K/ 5 @R frnin = fo = Kf'z_n"

.-Frequency deViation Af = fomax — fe=fe- fain= 52%-“-' ,
BT AN r® AT 7T @, SEF @ MR & Frequency deviation
Pt erarer wrEiAberes Seifes | ‘ B

(S @ (Deviation Ratio) : A ,
Madulation index Q{Tﬂiﬁk’ﬂiq GUACST T T | Piorie stwe wWigH ews W uE

+ Tyl et W S «@ P e o W R ofowrn qw s
.Wwwﬁawﬁawmm@ﬁ@wiﬂmmsﬁﬁwrww;.

X Af (max
- Deviation Ratio (§) = Af ey !

f m (max)

PPM, PDM <R PWM Bt ot srfe 3t |

(State the Method of Generation of PPM, PDM and PWM Signals) :
131 BIZN GG (Pulse time' modulation 91 PTM) SR %9 *%fers 794y 30 i1tz | @2
o1 “rfen 2w fonfs @b abet 1w T | @ o1 T fSBE (Pulse duration) SRRl -
SARE TG (Pulse-width modulation) A #RfS | FC=eel €& PDM 3 PWM el
@ 8¢ AmfefB xir AT Afdrer TG (Pulse position modulation) 3 PPM | TGGETHTA
AR ATA QALY ARISH 7MW AR Lead edge, tail edge W93l center-($ ITNHCT {37
T = 67, OI TR e TR AT eniged wycTAR fonfB fog foy et ~iew wed | @ <@
TGLETHHCE P D TGLT=as I |

P@) i [ :
0 m - !—1:———>t(a)

m (t)
A — )
P o R '
el T
PWM ()1 LR
0 (t):r% i‘i » t(d)
PWM (1)2! R
o T T
PWM (03iri} -
0 )FL s )
PPM |
0 4 :rl-é——>t(g)
S T
ﬁ ----- (e Al gy, ®
0, £, TR

f5@-8.9 : (a) Carrier sampling pulses, (b) Modulating signal, (c) PAM signal, (d) PWM st-
edge modulate signal, (¢) PWM lead-edge modulated signal, (f) PWM symmetrical

signal, (g) PPM signal, (h) Spectrum of a PWM signal].



TR,

PDM I PWM : PDM-43 {1 N9 =1 Pulse duration modulation ! at& PWM (pulse-
width modulation)-8 | 9UF@ pulse-4q width it syEfabren e sl
SAenfee | fTea 5T Aemi-eaIRed TQErIN el (T REa0R |-

. m(t) PAM 7 KSummiTxg EN Schmitt
-7 {modulator amplifier trigger

Ramp
generator

) " Pulse Ramp and| y | Tumming | ¥y ~.
Generator| 1] Pedestal [~—>| amplificr Clipper
generator :
Y
Reference 0] Low-pass m (t)
Pulse e filter
generator

(=)

f5@-8.b : Pulse-width modulation (PWM) transmission system

A @3 PAM Froiee Sesig 31 7 W3R W3 PAM Frofanenmiegd e mfSiess a1 (@rs
A | PAM iyt 2t PWM Froteiet toff 331 = @3 (o3t 79t 7w 1 fafrena PAM-fRorere
SNEBRITR P XA YR S (o1l- T FReBifae-an wtiaiees fowgeas w41 =¥ | _
T BorE mt)-ce (fb@ A) 9B PAM wuzetR #FGa 39945 et 3@ PAM P
(B) Ty T 7T 1 @I A G3A (C), T PAM TEFOR AW 41 TW, ONE WA 9B 91
ORI iR Al RO TaRR 3@ 9% it W Sew (D) Bes I 71 @R S
" GENGTTR AICER AIARE 79t Syffble wae Rl s | Affesadia Sweifafiz g
(E) S T & @R W ARPGTEIS PR PAM AlTISTAR A §9 39 W | PWM
em(F)ﬁFaemmmwmm%aﬂawwwﬁam%wwwﬁ
Schmitt trigger circuit-9 T ¥ 3 1 @ 7F3 PWM WWWWWW
R G S{TEA-oiferIR TgrebeaR TN+ R 7S WS A ¢
ﬁﬁﬁﬁj@@ﬂﬂ%ﬁﬁ((})ﬁmﬁ Hﬁcﬁaﬂmﬁtﬂwﬁ@wwwvgw
T qR AT TS Aftre T 20 1| $I-97TTY 9R 2 Twor 9F ffd At Teiy
T G R AFGERAINS ARTHGTENS (H) 93T PIeas Aol (A0 Suals 1 20 | 92 67
W\ﬁm‘ﬁ@ AT leading edge-93 It FirermiRes A [7g w3 B =4 (1)



%0 aﬁr@ﬁmﬂ B:F@ﬁtrrﬁw

&t (delayed) T0 | AgERAITS ARG SR 93 = ERICBIe (% T, T AR
fEBr7 &y -3 ™ (Constant slope ramp) BT I | AFER 17 3B A3
R S AT TSI U™ (SIEdens WHRRES T Iowet 58 Fifrwes o ofs Ron
TR | T G G (B (Ramp-and-pedstal) SE@ETIN (J) R 7| $I-TweR
ARTAGT! (1) (TN X TF W K STOTAN (o IR, INF QF(6 (@I @ivet 9 3
PAM forerme tofa &1 = (L) | ©eR Ti-AmT BoifRe-«3 Mries S swewaw m'(t) Bae
T (M) | '

PPM : PPM-93 TN W X Pulse ~Position Modulation. 4U¥G@ time axis-4 w=_fES
ATAGTTR Weaj g A AP Wams?nawwﬁb ﬁﬁmmﬂﬁaww@wﬁm '
AETAGTER WA o 23 1.

PWM Femiter 0o PPM Froimiier s7zrerd Seofy @1 I | @S PWM A0 TQEDY Qo
| WAICBRE MPBeIREbe MG B e <R Fare z8 1| 9 G w9 2w, wiw Be My-f5
e enited q3e AR syfafbles oem Seg T - -

fifreIR, W PPM STISFAT (AT QT Fixed-period (TEIRA AT Teoy o4 T «ag @G
fir?-3°3 (Bistable multivibrator) REIIR AT ¥R OF (set) F91 T ¢ PPM & a1
AT (reset) 91 T | T FFA-FTAT HTHYLB WTOIPH GTRGY smmm 1T SGT T |
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(Describe the Comparison of AM, FM and PM)
@ 7 CFTa FTBIER Wies s’ mmafiaa*ﬂnma (7% A= (¥ PPM Qe 331 a1 |

T I RO (ERF R ARS TY FrrerAReers w4 7w, (1R A (R0 Pulse width
-modulation (PWM) LAY 1 & |
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EeTes. TS HRABTIE IR | afers symffttren sifwds zg 1
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TG | AM Awfers FRrefAl geNgEeed | FM safers FRERD gaaEeele
WIS W AR WeoeS Fremeew | @t vk wietes Femew W
(T8 T | e @R




Wﬁeww | )

WM 1oomwﬁmamﬁﬁ%mmewmwm,w

TgenBe Bt TN SkHz T2
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CS =2 x Af
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ﬂwm mf__f__ssg

=10 (t=W) :
TarE-y | I FM Gieer Banit RRums TR 18.75 kHz | T IS5 (i) 88 -
. 108 MHz TS 8 (if) TV JEI6 7 wed oA o 33, m_%wwﬁ*faw|
AT : o ‘
(i) 9% Fretfireiw IR T
(Aflmax = 75 kHz

‘ _(af 7
% TG, m = (AAJ‘)’““‘“ 1&;55x 100

= 25% (Wa)

% W™, m = ~5z 18 75 x 100 = 75% (T&R)

W—m wﬁmiﬁwwaﬁ?tm 105 mHz, ¥4 5 kHz-<3 Srimm g
wmwmwmw&u 105.03 MHz | Rfa 3 :
(i) TrFwt RRue= (i1) TR F2 :
(i) TN ZNCH (iv) ARG TgI=
(v) s few gt |
YA .
(i) Af = fioax — fo = 105.03 = 105
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(i) CS = 2 x Af = 2 x 30 = 60 kHz (3&9)

(iii) m,=;éf= -35—(.) =6

(iv) *RCTT TGS,
" !A“actual - 3_0

A = 40% (%%%)
(v) Frsw B0 fuin = (105 - 0.03) MHz
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G949, my= ‘f

4, 10—?f Af 200 kHz

» BW = 2 (200 + 20) = 440 kHz (%%%) - <
w«qvﬁmﬁtmﬁmﬁr%mﬁmsmwmﬂmmm
mwonzwwmmmzww%«WNMamwnmm
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5000
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O (T
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v = 20 sin (5 x 10%t + 4 sin 1500t) [RIEMT : '59, 'oSR, '33(8)]

e 37 : TRAR R TYEItR Rrpwd, Tgoms 2es o3 TR w1 200 @Reer

YRl @] FM o083t sfRme siexia <5 T

AN : '

FM (SITBeE @7 gq-

v = V; sin (ot + mysin omt)......... (i)

ST WITR, v =20 sin (5 x 108t + 4 sin 1500t)............ (i)

(1) @R (ii) TR T I WW?IT ﬁ
=5x 108

z* 21th =5x 108

o 2210 "210 Hz = 7.96 x 107Hz (33)

1500
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s, my - 31
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T O S
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mf=9 (¥87)
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2n

ANSIG A5, P =
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(Understand ﬁe %eature of AM and FM Modulator)
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WWWMWWWWNWWW(FM)W
zH | faem fAfeg gom TgrEteE W Sge 34 TEl-
(3) N (T TYIEB- amwmwwmmmmv@
B - [« (- T R- T
(x) TR oA WA a%%ww*mmﬂ'ﬂwww*wmmw
ST T |
.ﬁmmmwmv-xwmmmﬁmﬁwmﬁ—m
Sl AW | Y-
(3) @R (Linear) Weiwta- aWWamﬁWWVIﬂmﬁ%ﬁw
Wﬁﬁmﬁfiﬁmmwwwwl
() “W-FfER (Non-linear) a1 %1 & (Square law) TEIEAG3-9 *&fere B2 a1 GisEa
WVIW@WWW-WMWWWWEM
R TEEtaetE R SFIER TS AN | T
() S g
(ii) FRTRET NEIEAHA
(iil) FTIVC TYITAGR
(iv) &= fare ety
(v) IR e Tuena
(vi) I (20 TRIEoa ‘
(vu)ﬁﬁ"\a'fcﬁfw '
FA-ffrTe TGTAGAST o AT 7O AR | T
) OIS W
(i) TG TEITADS |
¢.> Ww‘b‘a WWQ‘«WWQ?W@W . -
(Explain the Basic Operation of Collector Modulator, Base Modulator
and Balanced Modulator)

(5) JITBA TRHCET PG : mewmamwﬁwwﬂﬁ%
' (RN MR | @ I TGEBe TGLA(Be Fiaiae wial r.f worfareernes Siese erowe AR@ed
T @i fora weAfoa C r.f FmE 1 wnfm S w5 low impedance path
e oiw Ja e IR IS AFEPN FEwed 1y o gafFe zre =1 i |
BT C TgeAB I & High reactance path e o1& 9 qe @3 w4
M@ modulating B ARAM | T FEEER. T @AM TGED SUNRATEGE
WIEGABLE PP C . f NP PICTH (T A W15 FEa | NG SRiwmEs



200

FRSRE= iruﬁmﬁt—

ﬂmmrﬁvﬁzﬁmﬁﬁa«ﬂgﬁﬁwﬁmwmmww

- mmeﬂamﬁmmﬁ RS2 3 |

i ' A
. <& r-f .__.I
J{ 3R, Modulated IN
3 output

S Ry :_!_: crt
——I
modulator A
‘Modulating T2
e [| JE
+ Vee 7 + Vee
ﬁiﬂ!-cb(?F) anmwﬁﬁmmm - fomee.s () - SIS TReEeR

100% WGTTHH (TS (e TBTADR (STDE Epypp-(F. TR ANGTR AR Vec-93 AN
INTS mnww‘l%:ﬁﬁmm mﬂﬁ—ﬁmmw\rfwmﬁmnmw@i‘qﬁw
mEmm—Vcc '
«@ T wgrafbe Wﬁmmwmww R @its Tw
mwmwwzwwmmmm—
Imm""Ic

a—mawwsxw%amwmwun

TFBA ~HeqT WiH+6 (Modulator power output)
Viimex Im max) _ Vecle
T2

: ‘Pmod"' 2

TR TS L T (@, awmw@%@mmmvnwm@wﬁ fW‘ZJW

TIPS AR NG NG | JOAR VGG ISR ToA7 ARTYIS *Neq f7eq

mmwhwﬁmmﬂﬁmmwmmnmmmﬁﬁm\wm
memﬁ@mmﬁﬁmﬁhﬁqmﬁmﬁ@m—

Vm] mn.x] VCC
Ry =

Im(max) Ic

Vec-9q T FAGETS T TS | wmmﬁwmﬁwﬁm@aw
Wﬂﬁw;ﬁwmiﬁmmmlcmmﬁmqwmn
(>)aimﬁﬁmﬁﬁmmw1m

R) T PO @ @

() ol Gt TR SIBE R TR |

B FO RS S :
(3) T2 AR TgrEfbe SHNHTEE ! R SNSRI T T |
(Q)_WWWWN S PIEBT TG (1T 100% TPETH 20O AR 1 |



arvrerity -

Tt - Tt
QAT @ QPO TGEOTR (8] dod
arer=titt =it ainld

(?mwmz'ﬁm'mawﬁmwﬁm\;m|«

r.fwmmBWasmcwrmmmmmiﬁw@r.fwﬁmm
@ﬁWﬂWﬁiﬁWWWWﬂlﬁmmwm‘w
Grrera taf#Ey frea fora (et e

Modulator Ve Vec E b - r.f
foa-¢. : (T NGEIHA " Ba-¢.0 : (¥ TGEH SYAPIRER (STTE
. ‘ ORIV e mias

wgeAlR P TRrAeE FIEBE T | SRR FNADF TS QIFTFIAR T~ T r.f
R (& RS ST | r.f STEEHE R TGS B Ahew T
AT FIRER ¢ Ty B Sow@ GTnf @by T W [ I | r.f
Wmngmﬁaﬁﬁmwﬁﬁwc'mmm'b'mﬂﬁa@unqwz
unmodulated BEAAR IWE o' RFre SrewRE WA SEEPE I T TRER
mﬁwmﬁmaa«b'ﬁﬂmmmmWaaﬁacﬁm
ﬂﬁaﬁmaﬁw@mwiwmimﬁmmvmwmwwuﬂm
e T49 unmodulated SR 4ILF ©IF gty CSTHTER @ifs ¥ MILIER
qﬁmmﬁmw@%ﬂmmnmmm, '

Pm = _____VmZIBa { o

Base Modulator-&% (™8] : (3& AGLABCIA ez fAEsm

®)
QY

(9)

(8)

Base modulator-« &TRIEA HIGTR FITI THLAGT ATAEAT ANGHITEI ToTd ¥ |
a7 SISHA eTR 8 Wwel FAFT TFEHBEA B8 IW | IR Unmodulated A3
FIECHA T IIIA NPT AHB W0 | '
mmemewﬁaa:aiwmﬁﬁmmm
= ,
@ﬁ@mwﬁmaﬁwwwmmwwmmwmm

| S GARTY-F CFCA ATHEAR NNGTR HCHFEAT eI T |



doR

O ireriey -

T S S

e

() Balanced modulator-<® YAAS : Frsa fora «fb Balanced modulator-tﬂ?l Wﬁfﬁ
T (A RCR | R o TS GG SpeIsfe SOINIATIEE WS | 43 FAFEA A4
wEr @3 @, aﬁwaWWmWﬁwwwﬁ et awfe fog fog
intermodulating frequency-(®¢ IWm Cﬁ\'ﬂ‘&lﬁ S| AN | Ralanced modulator-4
| e GAPEA At @R TN T 1| (WRY G9 SAIEH FfeSEE dynamic transfer
characteristic-99 non-linear region-94 iy TW, 99 ac IICETBI IED Lo 9 Lo -C?S,
cﬁ‘iaa ﬁwﬁma R 1 A ‘

=) tey

- \/P>Q1 L

by Fevarel o (.2_\\5 - é_,

éé.cz i,m\l“g T, 4_-—3:;{ UO?E | l:i i——%"
lfé,_l‘ ) ; >Q2 T e

t

T

‘J icg
foa-¢.8 : Balanted modulator circuit

CBZEER I N AW A Iy 8 o ﬁ@scwﬁﬁammnwﬁwmq
fT9@te conenfaf® 32 S s oS Piomre Teory T | WTHE vy FfaaR
Tt ¢ b MEvwe TewhR e | Tpwfe ferfm @m i SreseRs e
IE 1 @ @ R R FeaEes dw (el dreH ' (Ui Tl
mﬁﬂﬁw&wiﬂmﬁmﬂam@|ﬂ%mw frerens
Ton Gt [edre ree &t I R |

SSB-SC fae MiZE e Aees WRAE TR

(Describe the Principle of SSB-SC Generation) -

5 | SSB-SC-«A

Wﬁfﬁ@@mﬁwmﬁmeaﬁmm.mmm

e, et i (FE SRt SRS A | TS 99 W @, FfEEE e

@ ITTACHE I B AN || TSGY (7R W (@, IR FHeraens GG a1 Fae v

wfeaee am fag GEG ae GERBIeR et ¢Te 7@ sRfE gt ke efef

HBCIG NGETGE LTS HPe ZNGACT 98 I | [OAR WA 6 ¢ qFfB ATTAE

m famme Wity ﬁfﬁmﬁawwmwwmmmw A

I ARG (5T EF |

Suppressed carrier SEG9GE tﬂﬁwm?ﬂ?{ﬁ Cﬁﬁiﬂiﬂl a3 Wﬁﬁtﬂﬂﬁ_

MBTIISCE &M (AT | o7 TIZCISIS [BIaa STCHo ~Meq T | ©rd 93 afs 8yuld ¢l

Wﬂ%mﬁﬁmﬁzwmﬁwwwwmwﬁwl 3
ﬂmwm@mmwwmattenuatem qA |



aax 6 aTaT TGP (T | " doe
WMRﬁW SPATST : '
oG Betren forearer MRGIS Teoty F31 T | (B~
(i) o % (Filter Method) ,
(i) c¥& 3198 %S (Phase Shift Method) ‘8 ' 5
(iii) Weaver's Method or, Third Method .
%17 «14f® : SSB- sc@xﬂwwwﬁmmwwmnﬁmwﬂw
T TRIAN WA IR aﬂ?n =21 e |

DSB/SC ]
f i ;
c Balanced Signal - Sldc‘:band
Modulator . - Filter SSBSC
T , Output
£ : : -

f5@-¢.¢ : ¥R Fafers SSB-SC Tey 3417 3 T
WWQWWWWDSBSC@MWﬂaawaﬁ
ABGLS AT DR (A & | @ DR 93 ARTHIEE W I Sqia o ARCGE
SITBoIE I TR | TR @ AETS NGB ey Wi aw @ AReyTS few SSB-
SC Bests w1 T | TS R REIR L-C bR, b Rebr e Fafie fFom g 1
T | O (I €T R TITR 41 T O 7R I i Rt Ee
By ST S-S oI (T RECARE CROR e(TIS | (R OF RS A Fo-
wﬁw‘wﬁwﬁwﬁvﬁwmwmmmwmﬁemw«mmm
Mamqﬁwnwmwﬁwiﬁwmﬁsmﬁwwvﬁs
ARTYS & TR |
e fms AafS : WWWW@WWSSBSC%@EWWWW
oS TREE I W1 @ wfers B Wi Tgwne, 1 e Frete ek 93 qure D
TSN |

o Balanced
Modulator 1
A

Y

Carrier
signal )

Audio
signal o Y
"~ | 90° Phase SSBSC

shift : Output

Y

| 90° Phase . Balanced | -~
shift 1Modulator 2 :

Ba-¢.b : (wE FED A&fers SSB-SC Broig FI 33 T



08 , affﬁ%ﬁzawm ﬁ@ﬁmﬁhs ' ' ,
Wﬂwf% SSB- SC@QHWG@NWWWH (Weaver)mmw'wﬁsn
awmﬁmﬁ%ﬁ?wqﬁmwml @ @ Trafts IwRm w0 I gk
@A Sfee mﬁtﬁmwwmamwﬁ%@%ﬂmmammma}mﬂm
A @7 7% T ot T ‘ .

Balanced |, 1 Low | 1 Balanced
———— | Modulator f{—O—] pass, O~ | Modulator
My . filter M,
3 ) J
f————— 208 Wt ]
9°. , - 920°
phase ‘ phase »
©  AF ‘ shifter . shifier '
k tnowt : Sinegt —— "
, 7D
. . - | awe O
. Sinat - , . 5 — . SSB
. N . S Output
carner carrier - ¥ 3
. : generator generator
y .
Balanced “Low ‘ Belanced
Modulator f—O—1  pass  L—O—p! Modulator
] ‘ M3 1. - filter 1 M‘
' fﬁﬂ-df q: Weaver s method: of sideband suppresmn
€0 IHIY STAIC TFEHE RIS

(Mention the Principles of Operation of Varactor Diode Modulator)
Varactor diode W36 RTI9 " PN &ioiw TITate | @re fTohf amm awae s = «3

Waﬁrﬁm«ﬂﬂﬁﬁr«w%mnaiwmﬁ%mmﬁwmammw

- feot IRIeTR eoR | WP TR T fee Afiee wre fNefn T T

Fifered SiRdn wraeR afs (sr% ot et ARRSE 10 — 15 pF neikis= «fkess g1
1mﬁﬁvwwwﬁmwm1somzoopF§tuf?rcaw1%.
WWWWWWW:

REGULATED
POWER SUPPLY




947 8 P wqmi‘m ey

yoe

| Wmmavmwﬁmﬁmmwmmﬁé@amaﬁmﬂ%\wmﬁﬁmmm

Wwﬂmlmﬂ%\wmwwmﬁammwmww_

@ﬁuwaiwm%aﬁwmmmwﬁmﬁwﬁﬁmm%&wm UREd
(isolate) A | TSI TIATEA DC IATCS (W6 F1 T IS AT GIAMEH IR
(OITBTER PRI SFEoE 7 ooty Byl @i gor 1 @ | Ty Fremes

(RETTBE AMARER MR Fifire 270+ 2H | T T FrEieT SR W ¢ @OEDe

et TMzEeR JerPSn el T SEA TITAes ISR AW (SR | 47 T

TGS BIHITTR TR AR 0T SiIEd ST FAPBrRS ARaed 21 | ST o

WWWWWW%W@;WW ﬁWWﬂm
’ Wﬁm@mﬁawﬁa@mwﬁwm@:

¢.8 RS e TEEHEE JIY I ATviTR __
(Mention the Application of Various Modulator)

farm RISy a3 TYLebTa Seae A Tei- .
T W BT A L ATRTEE | ,
s | @B wgrEDe :kﬁ@mﬂeﬁ‘em@ﬁmawﬁ*ﬁem@@e
Y | Gt Tgeta VHF ¢ UHF (R@d (258 Juarss, GRfeHIrm *w &,
oE Egd Gfew Fietw, e, csnenivt TR
EIE
o, | R e TS Tgwee wmwmmwﬁm(nsssq (OIS
L | :
8. |comfreb gy | P ks TS TS WA (SSB-SC) (IR
' PG | '
¢. | IREA BT TG BraTaf TG P |
o, | ot TgrEDa ST TGRS |
A | @EEgEns (T NGTTIR IS |
v, | CemIEsE Syl | e Gfrfen TS s fewicem Frergm (R-Y) @R
AGLAGR (B-Y) @3 Sqes cepfiye ﬁwtﬁa o |




. d0Y

IR Y-y

.)t

Q!

R

81

€

Y

Q]

bi

1

So| R

01

R

|

IR SAS- A IS Ry ' - Rt 03, "s8]

HRI, SR IS S :

T Wm@?mﬁmmwﬁprmmmerﬁm
IR I e I | -

REF TG FIS ICA? L [qrifReat : *S8R]
e mwmmrfmm@mwmww ﬁwwwﬁa—r{wm ST (33
TG AT | .
memmmmwwwwr [RrETPIat : 53]
Tem WWWWWW s @3 @UE RF iR
oI erTaet 2 .

Linear Modulator 917 ' ‘ [arfTar : 'obR, os]
Ted : (1 Tgwiea G B2 A cfiweign WVIWWWW%W
WWWWI'@WLmear Modulator T |

Varactor diode (IN JIZS J? (a1t - ‘0]

B : Modulation-43 F& sk

SSB-sSC 37 . B

Toa: Single Sideband Suppressed Carrier.

FTATT TGTT 2

¥et - mwwﬁmawﬁ\ﬁwwaw@mﬂmwmmwm

T JITAFI NGB A | '

Non-linear device 3 JI?

®%4 : Diode, Transistor.
RV TG 0T Y A2

o4 : mwmmwm@mmwﬁﬁmh%mﬁmwww (<
BN TQLT 0T |
FAR- TGO TS 43 ¢ R

B : FR-T AGETW 1 TR, I

(5) FR-7 ©ITAT TGLEA6Y

() IS LA | :

Balanced Modulator-& ¥4 Modulator WI3[?

W 9% Amplitude modulator-93 W |

SSB-a7 HRdq f? '
¥a9 : SSB-9F A A «ate mmm—maaom@ﬁmmm\
Varactor dlode-cﬂ?l ‘ﬂf’fﬁﬁm a7 AR e

Ton: cwa



381

bl

|
41
Wi
od |
0 |
W}
Y

|

QaY 8 qTOT TGLAGCET &P o %09

SSB Seoiy Tam A "Nﬁ'ﬂ A fe

®e7 : SSB Beoly T foab o=fS we-

(¥) Filter method,

(¥) Phase shift method,

(1) Weaver's method.

DSB Transmission-<% gt Jhe-

Te4 : DSB “wfers retiey 4 <, mmﬁﬁra mmcaﬁtmmn

TG JICF IA?

e - NWWWWWWWWW@WWW
NI |

ARt TYwmta (AM) FIF 2

eq : NWWWWWWWWWMNWWWW
(AM) TE1 & |

BrywfH Tgw@nw (FM) F0F 7

e NWWWWWWWWNWWW(FM)
TR |

mmwmmwmwmeﬁfﬁs?

- e Wmm—mﬁﬁaﬁﬁsmﬂm@muw—mmmawiﬁm

TG |
mﬁ%w@m’@ﬂammmwmeﬁﬁr

R WWWWW%%%WW@WNWWW&«

Tw-ffre wgeesa
MWWW(M)WWWWWW?
Tew : mmmwrﬂf%%wwmmwma—awm@nmﬁ%mm*
PIEII TGLAGR |
I TGTBA (I 4RO TG
Tew ¢ BT Ao AMEOHA FHEEHIT FIIA TG ﬁWaa\mRFwnﬁm
st Qv 91 %W | '

FIAI TGo R R oy -

- an%‘mqﬁmm—aaﬁﬁmﬁﬁw wwaaﬂvnwmm\eﬁ?

- JRIEEBER AT W65 4T ©IF 27 |

W |

¢
Q!

R4

I TGO SRt o |

. B%7 : IHIT TYLEHET L4 SPYIT TE ATS 100%ﬂwmmwvmmu 100% GLET™H

NG &) TGLEBR (SRBTS TR ANSTR TR (ST Ve R AW ITS TCA |
A& TG (FIF T AID?

T : (T TGO YT wﬁﬁzﬁcﬁwmiﬁ%ﬁfmﬁﬁamﬁmﬁmmﬁ%r |
A TGIOR @R @ IR FRAFNA?

Tea : @wwwmﬁmwﬁvwﬁswww

TITTC TGBA (I 4R e

oY : TS YA HIoE QAR WS |



Sobr Fhrefrew famfhie-y

W | WWWWW@?
Teq : memmmm@%ﬁ%cﬂwmﬂmﬁﬁfmﬁwwmww
Q R TGEGACE @0 T AT FAF GG NG |

B | TERPTE IRRAR JIwe TG IRy fr
Ton : mmwﬁmmvwﬁmwwwﬂamwﬁm@mmww@
s@mﬂton\fsmmmu‘ ,

vol. WWWWWWWWWWH?

~ e : WWWWFWWSSBSC@@EWWW%WW‘
M

) | wﬁaquﬁmmmwmwr

- ¥ewm: mewﬁﬁmwmﬁ?mmmﬁvmw aa%ﬁalmﬁm_a\/—

v
o) | SIEIST TG FANBOER W Rer S RSawme
BeR : BT SIEwDa BIGHITEH (G &lfS (9% R P ARTEA o FeHPio= ARas 28
10-15 pF aawfﬁsmﬁﬁ'@lﬁmwaaw‘mﬁﬁﬁ 150-200 pF &R ) ARE
Kijis
00 | F5-PfT (Non-linear) TG J7 - ‘
- e mWWﬁmmmﬁwﬁaﬁwﬁmﬂVIWﬁﬁmmwﬁﬁm~
fftme TYETITR T 9T I @ OIS AR Tgeeny W)

e AeiIed |
5| Balanced Modulator-&@ TWAIS (e | [T : 03, "do, "S(¢T), "38R]
- uet, @3 Balanced Modulator wieel @3 DSB-SC W s fAoie Iw- e

1 , [t : ye]

e : Wﬂv{mﬁ‘awmﬁﬁmwﬁaﬁwwﬁa IR AR AT SRR IR
Ry, T R 1 TorTyEte Grgrtie am e SRR S Siehe[s &vR @ T T |
qﬁmmqwmwmﬁammmawwmhﬁwm;ﬁmm
WWW&EWWI

@

o | Amplitude]
+m(t) — yodulator $i®

C®

Oscillator S() '

- -

v C®)
Amplitude
=m(® = Modulator
. 5@ : The block diagram of a balanced modulator
QTR AT AM TGETBER W9, = S:(t) = Ec [1 + Km(t)closwct '
féShn AM TG SEGAT, = Saft) = Ec [1~ Km(t)jcosoct




T € TN TGLAGCA (A3 ’ : ~ dob

v

8|

¢\

"o, S() - S1(6) - Sa(0

| — T . F—ﬁ;;ﬂ ‘vbl\_quf : O I, e
:_f:—_é W vy e el 8 “é—;
| @

= E. [1 + Km({t)]cosoct - E¢[1 — Km(t)]coswct
= E; {1 + Km(t) - 1 + Km({t)]cosaot
= E. {2 K.m(t)]cosnct
. S(t) = 2K. Exm(t) coswct
qw\, S(t) 96 DSB-SC TYENGE. SWS ™ iR | : ) :
G TG TGIETER D ST e 39 | R : 03, '5(89), "SOR]
ey : e ot ITeTe TyrEtRa AES e ww 9t 7

)

Ve, mTz =Rg v ﬁ I—“Il
| A\ L
Qe T

‘-) 102

Ry g TEEtER I e | | [FrIft : 'os]

©%7 : SRS TR TG : o ety fwad I9ee T = 1 el sgem woig :

AU IR W

QAM : FeTi7 GRS Fet Pt el avze 21;
Collector Modulator : SUNAHET TgEmia I73ge 2H;
Vander Bijl Modulation : arrrﬁm T Glenwifire =7 (TERG @3 FCHE

SRR 2737 &F;

Suppressed Carrier Balanced Modulator : “THG-F-%5 W o IREe
5 \ f
Single Side Band Modulation : {1 RiTtuch ewiarem SRS, G Firde,
TTV-R-ATD (AT FRBHINR 432 VHF 8 UHF R0 79 & | .
SSB-SC mmqﬂ%wﬁwa  [RIeIaT : 'osR]
BT ¢ €. IRA BB | ,

Wﬁm‘mcﬁﬁﬁmﬁmwl [ sa]

R ROT T Aw e guine ¥ Sit i I T 1 T4 ;-

(%) e Tgeems %% (Linear modulation system)

(}) TR 7 TGETH F%f® (Square law modulation method).
R TYErE TEferE TR e AR O T

R G AITS 9FH TGOS RCA- )

(i) FIeTBA TYLAL (Collector modulator)

(i1 (32 TGLHABA (Base modulator) |



| A

aperT=tTh L L ar

G

R TG T TS ST R SRR B
o7 : PRI AT (307 TGO G P QLT T8
(3) wgwrieTa ffaafl em = o

(2) FTE AT RPN Twon W

(o) af Grfores Brvos feaTa SO < |

EY

g 3 fRefeis sEpfdt AT -

(3) 97 Twoea TYEIG ANGATTH AAE W |

() IR SRR P 100% TGTA* WS 7S AR A1
I TGBTER FRY-SRer fre |

W:}iﬁ!ﬂ: : ) .

T (s) PR wgreneRa ffamifa RS S W

(2) IEER BRABTER 43 i A .

- (o)efﬁﬁmﬂfﬁﬁ:’mvnemw@%ﬁ@ﬁfﬂmiﬁj

b

(>):ﬁmmnw®aw@wm@ﬁtmmmwwmm

;(Q)mem‘@,wmﬂmcﬂﬁ 100% TGN TLS AR |

Rt TermieT cfiRen Sme |
Ta : Rrrl® TQETIER T ACRPST oS Ty, T3 L TS AFOUE L1- -

- (») Rt B TgEAny,
© (R) SIRITA TS TG,

»1

(0) TG TYLAR | ‘ o
(@) Frenfive Ranreb e TgEnR . -
(¥) Toraioe Rt B Tty

(1) GrferBa fraiesrm B8 TgwEea |
(ﬂ)ﬁﬁﬁﬁwﬁm@mﬁ%ﬂmy :
mmmmaﬁwﬁm

W

so |

Beq : fi Al e T

o) a7 el 4t SRR QR

(R) GTS F2-FILA ANSAR TS TH |

() B AT A7 A WSl a T AW |
(8) TIETITY FAATA L

DSB @ SSB-«% 4y #day e |

DSB ' - SSB

3 | DSB-4g ﬂwicf wd %% Double Side | 3! SSB-4d Wﬂ‘f =g W-Single Side
Band. - Band. L

| DSB-(S g6 MXEe2 FrHAfT T4 2 | 3! SSB-(5 Q@ «I% FARCAS So
' W ‘ ,

© | DSB *5feTs AHeazTd @ 2 | | o | SSB *%fers TrosHize I W |




=FAT= o . - v ey

))l

Y

M|

38 |

'§QI

a4y ¢ amwmﬁmhﬁ?} i o 333
mnmmﬁmwwn , .

T : fow w2 .5 539 . _

FITIFOT TEIBEER 4 SRyt e :
. BF : PR TGACER AR ZeeTl-a7 BB e, Wﬁﬂﬂ\ﬁmmnﬂa\ﬁ%ﬁ
Wﬁﬁmmmm@ﬁ@eqa—mw|mamwﬁmmaw 100% NGEH 6T 7

S 100%anemww mmmmemmﬁmvcc G AT

TS A |
WWWWDSBSCWW?&@? S

Beq - WWWWW@W@MWmWWW
G ([ + fo) AR (£ ~ fn) RE @17 TR 31 TgEafde Wﬁmwmmlawaw
mwﬁwwmmwﬁmmwsqmmﬁawws

SSB-SC (EHHTH F%E Aafa sfRyt o)

T : WWW%&W&BWWWWWsWWWW
oo o Faids w3 3«3 3w 3 Mivam M o T eI I 70
w\%m@ﬁmqﬁmwmwﬁmqﬁwwmﬁ?
TS ARCGIE SR IE |

CIRFER TG TG NS fore |

e : (@I L-C G Frgat fdn wa =0 B8 wmﬁrﬁwiwrﬁmmmmﬁﬁﬁm
<36 frpelbe affteS R @ T s Ty SrrE aa i @ o
Wvﬁmﬁsem—@wﬂmwﬁ%WWWGﬁmﬁm%‘z
ﬂwﬁmmﬁWNn—nWWWmaﬁ@mﬁWaww
mwﬁmmhﬁpvmmmmﬁ—mmmﬁwammﬁmmm

mawmﬁ%mwﬁﬁmmmﬁ*mamﬁ\aa%ﬂmwm Ca\/\—/

AT AT

3l
R
9|

81

¢l
Y|

1

foaz Suppressed carrier balanced modulator-q3 FERNA AT 37 | ‘
e : SRR ¢.3 TR G3Y | RrEfear 2’59, *S3R, *53(89), 58]
93> Balanced Modulator-4% Jai@ fd | ' [wwﬁ/m 5%, ‘oo, ob, "SOR]
e : R ¢.> T HE | |
m@ﬁmmﬁﬁwmmwmw«: ‘[mwﬁmrbq 'obR, 'SOR]
T WA ¢ WEBG '

@G SC-Balanced Modulator-«ﬂaﬁmwmmrs Q, a9 TG Wywia IS AREIIS
T | [wiAar: sy, yo]
B : SRR €. REB | ' -
fourr FteTdw wgwtw I w9 ’ Rtz : ‘o], ‘o)
T8 : oIrRn ¢, RGBT | : ‘ '
I STHIBA SIS NGO IR a7 ) -
T : TR ¢.0 RG] |

RSy e Tgrbem durivea fd |

Beq : W ¢.8 WL 5B |



(Understand the

SN Y

(Introduction)' T :

@mﬁmmimﬁmcmw@mmqwmﬁﬁmmcﬁWWﬁmm%
mammmmsﬁwwmmﬁamﬁwwmm@ﬁw{aaW<
Wﬂwmﬁmmmﬁ&@@wﬂ)mmﬁww :
wmﬁawﬁvﬁmwmmﬁﬂmwmm@ﬁmﬁmcmw
wﬁmﬁwmjwmﬁwﬁaﬁmmﬁm@@ﬁmwmqﬁm

'wwuawwmmw_-wmlw«waﬂmmcmm

Wj@miﬁﬂw{ﬁwm ..wwwmuw

mmﬁ%mlmwwmﬁﬁm«zwwmﬁﬁw

- ees | fomgTETR e - e - oS, FEESe Tet AR L | A A

R

mmmmwm%cﬁwmﬁwwmmﬁwmmmmm
AREE TGEDE (AM) F cmmﬁmquwnmﬁzﬁw
wmm'mmwﬁwsmwmwm%@mmwmwmmﬁ%
wmmwmmwmwmw.W-mwmmwm
RoagED 1 SR fBe0a M A | o :

AM FoBE TS 7R &I | -

(%) ferfa feF (Linear detection) ¥

(’J) -t 6@ (Non-linear detection) i

v G SRR 1R &1 | - :

(¥) Non-coherent detection ¥ Envelope detection

() Coherent detection 9! Synchronous detection. - '
R g e ol e mqt {53 TR (AR IITS W | TR e fEwe
sl WS S | W I, e ffe B (¥ AM/DSB < VSB Eieiel
gea oW IJ9Fe W W WWWWW
AT B g 3 R a7 A & | O @ *fafs DSB-SC | ssB fos
o i e ER FHa® T -

(Explain.the Princfple of Operation of Linear Diode Detector)

fafeaR T RTBIEa SO AW e Envelope detection ¢t TR pA5a RER gl T
s RIS ¥ | GG Pl T e gl FrETE et SRR 4T T



SIZ0N

Load X T Tl togl 2 -t

99T STICS fowgrep L s

: DC & AF AF

Moduated : Signal Signal
Selected *  Rectified ' ;
Signal Signal I\ ‘ PUQ

_h } M I—L
R 1 —o

Diode A Ce  Output

P

-4 R
=]

Ly
RRRR
-
~
i DA
(@]
£
g 3
e
IHHHINH

P

PN - GTBATS o 7 1.5 CoTeTE 2T 7w 47 TG (@ COTTER Bl LC TGS
TGPt TR Squm (1} BrpeafiE BT 70 1 Cqn W ARRE 9 LC RGN
RSP Rraii S AR 3 1 o a8 a1 T 1 0% BT SR 40z
fFrR 2 @35 @1 o1 RS R, -3 i Foc =47 e 2 | | |

RE SR S0TS (3l RUadir e w6 20| afSes RF Re9R <eifing oo R
?ﬁmmﬂﬁﬁamum@ﬁwﬁ;ﬁwﬁ R-47 745 T8 o191 &7 | (¥ de FCHS

R FAEGT Co-a G 77T AT TS N | «F TP S FETER Fisteer

e Y |
maﬁmﬁmm%ﬁmﬁmmmm:

Modulated _L '
signal inpu ¢,
signal inp tgé}- —de

1
- <b
Cy 3
H
1
AVC C,
Cy P Ry 2 AR
T : ] Output
y

50,2 : Sl e s oo TR oy



i s AT

YR

o fﬁﬁaﬂfﬁwm@mﬁtgmmﬁ fafrer oI %@gg@ﬁm"ﬁ;ﬂﬂamﬁ

@7 fsfais e @R
o) aimwm@ﬂiw@mwwmmi
«®) aﬁﬁﬁmmﬁmmmwmmm\

() amwmqwmmmm.wwﬁmmmmm.

(8) SUBTCAD (1% FCHCEAS <% SRt AT #I1CA |

o o RO R
(®) afoiEge B ofb SufreR T M
Q) WWWmWawﬁ?ﬁmemaﬁmx 77e [BEe BT Q-43 W T

T | e (13 @ Ol sm T

| RC Biew FBIICES Wy U PR mwﬁwm»{vnm

(State the concept of Diagonal Clipping and Emperical Formula for RC

Time Constant) ;
RC BiE% 907 1™-aR W SRR fafore .

mmamﬁﬂmﬁmmm_mmﬂim% ?@WRC %5

) ewgrydf fam ) ORY FABIFG RC-97 T I TA wieo+ (SIFBTER W non-conducting
,ﬁﬁmmmmmnwwﬁqmem am%wemmmwm,w@mﬁa

XR I T G SR RF-d ﬁpplemnwf%@%ﬁﬂmﬁﬁmqﬁﬁvfﬁm%r@ﬁ? T
W S I@ TR (¥, B TFETI GTISH mﬂaﬁimnfmﬁwmﬁmmmm

R | :

WWRC-MWW@%cﬂmasmﬁ%mﬁmﬁ@%mmmmmgww |

ot RGN |
' , ' Diods "
Characteristic
' Voltage

AcCross

TR & AT apmyerth

N e fafmfie-> v(d)



«&x emra%ﬂwa | ' 53¢

- TErEe ﬁﬁmmﬂﬁ—mﬁmmwamﬂaﬂﬁmmmmmﬂﬁ
RC uaawmﬁemﬁ@mmmwwwm—@mﬁfﬁamﬂwﬁmmai
W@WWWW\

F‘ropl cr lime
Comasiant eor

Uidis torled :
Output *

.........................

q.--.
P

[T eaenca

‘--..._-
-
=
g
[4; ]
<

ﬁxa-w WW@FW
mmmﬁmmmﬁﬁm @ﬂ%wmqmmeww% RS A
GBI TEeiBe Wvﬁawq%cmwwﬁmoﬂmfwﬂ)wmmmmim
TELTA ST G35 slope Beoiy a@ 1 geeDe Bt @uibs % wiseee FAPGER
feorsiteta 1% (¥ Slope Teoly T ©R BrAS @ﬁf ¥ | SRR depth of modulation Jf& (oMeTs
TR QFTSTA steeper slope TG & | TTENS SIATAATIE P 28 | F@a1e RC B1ZN S56776
- fdvTR o depth of modulation, T{NTES TETAoe ﬁ@uﬁmﬁwwm TS 7 |

Oiaconal Cupping
- v sasenneees Dugio Increased -
T Befin of Mooul Auon

Diagonal Cupping Due To
I Incre Ased Mooul Aung

fﬁ—m ¢: mrcenam ﬁ‘ﬁ’P
RC ?ﬁw mﬁxﬁaw SRICAIAIeT IR RU=R IR T |
(Emperical Formula of Diagonal Clipping for RC Time Constant)

W A T RC-9F TG F4-ITG1BL ﬁ*ﬁmmmmﬂ—rﬁ@
TG, v,
= Ve~ t/RC ______ (a. >) _ '
R o C TR @tuaﬂnw%ﬂfmﬁmﬁmmaamﬁmmmmmmw
Y | .
dde | . ' ' B
~dt . ‘ : '

v
=Tr - € re

Ve .
=CTR — (a.R)



Y ’ Wﬁm ﬁ@ﬁmﬁa—

wmmﬂammmwwmﬁmﬁmmﬁﬁmem—memv
Wmlﬂﬁﬂﬁm&numld&WQﬁWWNmﬁm
= KE¢ (1 + ma sin omt). ------ (2.9)
. czmca' K =1 537 wreacss 3Refaf )

dJ -
- -aTc =~ KE; ®m M,. COS Ot ----Q.8

AT IO (ST N N6 T
(dJ") @3 T (9.8)- -9 A (BT TG S IR |

W—%‘{ce—K Ec Ma 0m COS Ot

91, 'é—ﬁ € ~ K. Ec ma 0m COS @t

qomﬁwcrww UERNCE e ey

K +
E. (1 gca: Sll? Omt) £~ K. Ec @m mMa COS 0mt

.CR < {1 + m, sin @mt)

COS Wt
cmaaxﬁawwmmmﬂm@waﬁmﬁme@wmwmmwm,
9% TR I : -
sin omt = - ma ) :
93R oS Omt =41 -m?,
weaq, CR < Y-

.02 .
-aﬁmmwmmwmmwﬁmm afb s W 1 TN @ TE % Free 5 KH, .
wﬂm#wmso%ww%mﬂaﬁawﬁmmwx

v ﬁwmf%cﬁa @R PLL
(Understand the Synchronous Detector and PLL)
Synchronous detector R 93 Q36 *&fS, @INF Modulated Signal Carrier Wave 99
A Q?Fﬁ Non-Linear Device-a% W4 QYT ﬁﬁﬁ'@ A @, output (TATH }-‘1?‘{ e
FA Frequency Component-@TT #6T AW | QUFE SoTe Signal-f5 5353 @6 DSB,/SC
=R’ SSB/SC Signal T A& | Modulating Signal "n\’i‘ﬂﬁ Gy Gy Slgnal-@s Carrier-439
A A (Beating) IS ST T |

Incoming " Non-ltem ' Low Pass : o
o > t
e1 O-?ig;|—> Device > _ Filter —» Demodulated outpu
. o2
.. Carrier Signal

Ba-b.b : ﬁiﬂt@ﬂmﬁi@?ﬁ

DSB/SS Signal-&3 (%%a a5 390 Signal Input T3-

€1 = ma Esinoct. sinoct

GR ez = Esinoct ‘

Multiplying Device. 3 91€e® Non- Linear Device-f63 Output,
er= €1€2 = Ma E. Esm(omt sinZact



— -

e w—— T

- g ———

P E— —— —— " —————
-

QO SIS GG N 339

Em-EV . : . Em
A e= 5 SinOmt (1 ~cos2amct) (- ‘Ma %E;

(sin®mt - sinomt + cos2oct)

Low Pass Filter 44 Component-Bt& *17 M @ ﬁ@'ﬂ Compount—ﬁﬁm e I

- W9 Signal-f6 «ﬂ?‘ﬁ} SSB /Sc Slgnal '@ 25

myE.
€1= 7o . cos (0 — wm) t
, muE.E ) )
output, e, = eiez =" 5 s1nwct cos (a)c Om) t
meEE
= a4° [ sinomt. + sin (20c ~ Om) t]

SITTAET e IS T WA Tt i, A SSBALS oem A | RS TGS
T2 RF FCHMET @R aff R 393 P AR 3 I #1031 o Fmearmm fewsafs
DSB/SSB st et SSB/SC Frmrrmz fergrat Fave %% | fg Smwrmm G5t

@ o TR TW, T4 FPANONR Teoy WRARD ASeen HrefitR e A

mmum@ﬁwﬁwmmmwmmﬁm o=t
SRR (FE fErBRT Beoig F | '

awWa@mﬁwawwﬁmﬁmﬂﬁﬁwmmmmﬁmw
fex & 26 dbs (TTSTETR @3B ARG It HrERE T T | fRfeR «3 IfERe 99
T GR EIE RS FAFRIRS 700 JIFS T | I I w9l vw wige -
77 (PLL) I1TA IR TR FAANER (e o4 (F %TS 1 T | SN, AIZHS Iaaes

fefasa @ aa&maasnﬁmfimw SSB-SC s sie f¥ffe vz
PLL (Phase Locked Loop-PLL) : '

. (T T o QA G PG PIEHN, A au i Bt Seety 30, mﬁ»‘wﬁreference

.8

PR crem A [{iRe 7 A | o7 rw g o ARG T Primernrn e
az&mmwmﬂwmawwmﬁemmmmwmaﬁ
FrgEe St Feahne wdere mmwm:mﬁﬁw@waﬁ
Wﬁﬁm%mqmaiquﬁmpun o

e, GRRRTRTE, FTER R S JETRAT AR 9 (TG TFG AT JAT
TS 7| 3 ARG fFfoMe Brpraf Seorg wa0s o7, a3l Tl SRS s @ -
B TaR TS A AR NRHEPER vo RiESE wfee Reiznewis 7o SRk «em
I I | (XY 9B 9F¢ IC F 936 (T LT o AW FACS AN GRR 9% o s
mazmﬁmﬁawmmcmwmaqﬁmmwﬁﬁmmmﬁﬁ
ARG TRt AT ITTS A |

79 TR I PLL-G3 TR vt

(Explain the Basic Principle of PLL with Block Diagram)

& 73T 9 (PLL) SrAE ¢ fEfEbr Son AFD 4ze W 93 Ton ovm @3] o sioa
muwmﬁﬁawﬁfﬁmhpmmﬁﬁﬁafwﬁcﬁﬁamﬁm%m -
() @3l e fetsga

(R) ¥ Srifivae SRR ShEs, 9

(0) 93f froars 49 (A AR 93 Tt Toiker swge ) |



b

™

asﬁr@ﬁw*m i‘@ﬁtfﬁh)

PLLﬂﬁ%at%ﬁwm @37 gt g w93 i‘avﬁ;ﬁﬁmﬁa mafmamm 3B

g7 FroIIe Beoty T | G 97 PRI (o Tl-o1T Redita W e S PR T 920, 9

Voltage Controlled Oscillator (VCO)-(3 Gi%® T & 9T 41 T, [ 436 WTH2F

~@@mﬁ@ﬁmnamﬁ@maﬁwmmmﬁvﬁmiﬂﬁ

BT 4! T, mmﬁﬁwwaﬁmmﬁmmmﬁmmqmmm
cmnmmn— =

l ' .| frequency > Filter (LPF) [ » Fo
—»{ .detector : : : .

,.
L

Veos (0t + 6,) 4

Voltage Controlled P
Oscillater (VCO) -

ﬁa-\b 9 : Phase-Locked loop block diagram
ﬁwﬁﬁ@mﬁﬁﬁw JSAUEERELCIC I S REER «qaawmwvcoﬁﬁsmﬁw :
ﬁﬂ—mﬂﬁmmwmﬂmwiwmmmwﬁmmmwﬁm
REIE U L aa°miaﬁwwﬁmﬁatraﬁ%%wﬁm T Fpahite @R oo
M

SO (G AE ATl AGRTS G (T GBI, T-A0 R a3 93 veo fFm e

W OR GSTINT (its FEee @ere g3 FARPMEIE P 1 70 PLL-99 0555
e rgrafs ceaeR 9o W oftes Rew serr w e e a3t G
f@vﬁmwmuwﬁmﬁaﬁmﬁﬁmﬁﬁﬁwmﬁmrmw,w@wﬁm
Brgef ot Fiomre Gl am ke Wi waor o wfeaba o, @EEeE
Prec o1Te TR, O cre RS SPTEbER I (ST NNl SRS I ATE T
SRS (Speed up) W1 GITSME W (v, @O o G AT, V@‘mmf@zﬁﬁaﬁ
SEGAEE TRR (Slow down) IR T IFLHE (SIHEF ~fFIeH Wl 93 Low-pass
filter FCHI (SICHTER W4y AT ARESACE WPl I |

e 0587 (PD)- <3 {09 T TFIHA 277 (F)) aa\vcowm@ﬁswaspn ER 1

' VCO-(F QeI fraet I (1, uf5 2957 M o N &4 2GS | (e T3 2 @B
'W'fﬁﬁfmﬁiﬁmamﬁﬁiwﬁ«ﬂm G35 oD Beoty w0, T 7f> wewlis 2eS (SR

STFLET TR T 1 @ &7 Af Tl fimaees Bamwe @ g3 Rosrwe frewaf Sesty = |
g 4w vw oI oM Tegs T oY @i FrprEine SBREs SR o (Ao
fFDIea v T W SRR ok TR 1eE @ o Seiye Syl e

eI g T <11 T v BT VCO B it Brgrafin wifs B i ST @3k

93 Transient period T3 7% RETR G FHLS FITS! IR | @ *&fF 9T W "Capture”
G )1 Frequency separation ((I®Ia™ 2950 93 VCO @3 T4)), T Lock-4 FRAS!
F(A, ONLF T W 'Capture range' | TWF VCO B GoiwrR 7o 933 Frewfce swgw 3w

| R (P (IR AR (G A1 A ©A FABCE 79 7 "Locked' |




aq @mﬁ'ﬂw | - 358

34 A ATC 2T ©RS @A (Sum) 8 RE (Difference) %‘vﬂits oIS | g e
Ereath awmmem foed 70 | wide B, [ @ Gt TR A Bome ey T awe
RFBIE AW DC FeHIRACE AfRee T @3 Dcwm%wsrvnefcm(wsmeaa)m
TS =R 1 aff SiRe VCOo Rrgeafh o6 3t
Q@ ST MEG T 7 T O TS @6 A4 ZW &4 90°, mmmqﬂcﬂiﬂm
fdfes o e 90° (% AR T @l WfSRe ¥fBurm @it 3 @S AR, FE AR
AR CF0A G5! IAIfoR IS =W ) .
¥ Capture range, lock time. 9 Transient performance ﬁW CFl &-A
fRebiem crm g SpiEEES i auW w1ge Rews e 9@ |
mmwvcoaawmﬁwmmﬁﬁm%mmmmma«@w;-
@qrczxﬁaw Crystal Oscillator IR IA W | -
7R ¢ PLL e T WWWGWWW o1 i e
TG (AT ZCET— :
WA fF, PLL-99 975 = A sin (ot + 6)

VCO &9 S183+5 = V cos (act + 0,)
; Wm%@%@aw@ﬁ@ @ fRoia semt am,

' m(t) AV sin (ot + 03). cos(act + 90)

[sm (6i — 8,) + sin (2nct + 6; + 90)] .............. i

aﬁ cen-vﬂa ﬁﬁmaa Ty AT AR 7w @2 EBeB e V(1) ey I 1 (i) " ﬁaam o
ﬂﬁaﬁﬁ@?ﬁﬁﬁﬁ&w:wﬁaﬁmmmmﬁr@mmmwmm
T WCHAT o,

Volt) *&sm Becrvermererniesssensssennsesessoseesesseeeneesenns (i)

@RI, 0. = (6; - eo)mmaaau -

'PLL-9% IR : @f%s, GRfehiem, asﬁvt@ma G A TGS A Phase

locked loop-43 9P R (7= AW | R PLL-9% 3o~ q7<a= S 31 =0l-

(3) PRSI ARATT PLL-93 319F TR A T Coherent: carrler tracking
- @R Threshold extension, 5 ﬁm&cm kﬂ?\ - fﬁammﬁcwma T
. FRSATFA PLL I95% 21 |

® Wﬁmﬁmmmmpuwmn

(0) o ImfiBRR 7g+ IR Synthesize I It PLL 927 2 | _ .

(8) Trgu Prmizem, WhtwR azaﬁf‘—;{wﬁmamm 97 IR 7
T |

(¢) 3Fwsifae ﬁﬂﬂmmwmame@mﬁwwﬁawwmwaﬁm
Lol

() mmwﬁmwwaﬁwwﬁmmﬁﬂm@ﬁﬂmwﬁmmﬂﬂwww
27 | .



%0

¥ ST CTwtirarTe

I Hfafie-s

e

ol

R

LB

81

- #1RA% 1w e

TR PR (Diagonal Clipping) TS R I&? [P : 99, 55, 00, ‘o, S0, '33(¢¥), "SR]

%% : TGENGT STIST Envelope-a3 ARSHH 29 R-C AEST TeosTer 2iewa e caf zga
Envelope detector-a3 W&595 ﬁfﬁ T W R G HEHG (AT o1t orze Bwa w1 T
| SIOHAY @ AT ﬁj‘fw@f diagonal clipping 90 |

' : [arifear - '38R)

W:ﬁwmmmwmﬂm%&mmmmmwwmmﬂ
fpfs zm o s e b Beo 2t e ST BT T @ oS
FieerRTert e o el wfr iem i am 26 d Bs eToetes @ s
Eﬁﬁ%@cmcﬁaqumwﬁmmmwwlmaimﬁ%
F 7 QR (T SRR Frtermizs Face 392 91 3 | '
e RS R s e - e [Frifizar : "3 3(84)]
B « Frcerit b qwm o 936 1w, @I TYEss B wiEE STACS ANY
43 T-ffre fPelRem wg awwei fifie @@ @, TYE @ «Re R
Grewt FtsirBeren M W | TGBT 68 (AT Tgeefbe Bttt “ewm oy Tgeerse
STHSTS FATOILT Tevtg; TR Serat 413575 Fnifarincam s RifvR 90 et 2 | ,

GCS+ fEBI57 TR 99 TN : [arefzar = s 3(ew)]

- T% : ww wvw, RSfw o Rfbe BT oRma AM/DSB A1 VSB e wee

¢
Y
A
v

3|

doi

31

R

29|

o8|

fSba I7ge 77 | . »

TTgrer FIte - ’ [T ¢ "o, 'on, 'SSR]
T : TEETBT STHS ZC© TYEADE Bretrens H4w Fw TR feTgrem R 3t |

RBF= Jtr , ' , [t : 03]
T : Froties SR owre (4w wieg w9 :

AVC-qaud ity ; | ‘

%% : Automatic Volume control.

AGC-97 & Fiy :

Be7 : AGC-97 9 Automatic Again Control.

. Demodulation 3! Detection (FIT I3t TA?

¥ : Radio Receiver-4 |

(¥ Y479 Modulation-9 noise ¥ TH?
Ta7 - Frequency Modulation-4 |
QT IR 3 337

¥ : Transmitter-9 |

Diagonal Clipping’ﬁ?

& : ufd «s &9 Distortion.

- PR SR e IR I

¥&7 : 7% WE Resistor @ TR TR I |

Diagonal Clipping-9% (@ Time Constant-93 ¥ FS?
m,

: 1
ST : RE 2 Om N



e
M|

41

S i
by 3|
Qo‘ !

W !

R’

R |
8|

RE |

O GTTe fowgrer ._ D
mmwmeﬁﬁtr '
Tew : AMWWEQW - (s)ﬁﬁm%ﬁae(q)m-ﬁﬁﬂmf@tﬁ%a:
-ffrg feidsarn &
%3 : Diode, Transxstori@ﬂfﬁ'l '
wwwqﬂé‘? ' :
®%7 : (7@ WI9T 901 T PLL TN O @l Fi, mgﬁwmaaﬁvco-uﬁmﬁqm
ORFNT WA (T aR Fgrat) waf A st S (TR @EIT 9T AT
cwwwm)mwﬁammmmmﬁﬂwﬁaw:
PLL-&% *% 7
©&4 : PLL-497 7|1 X Phase Locked Loop.
VCOo-a7 i Ay . '
¥ew - VCO-93 sjefar zze Voltage Controlled Oscillator. -
oo w391z -
& : Radio Receiver-9 fowgrerm st 0| ‘
PR e sy
Ten : FEffama www @ frme Tmef ﬁw%ﬁ@fﬁmwwf%ﬂwmﬂam@ -
TEre ﬁfm%ﬁ@mmiwﬁmﬁmmwmﬁﬁm%ﬂmw«m
T B FIT 012 g
TER : FOBTHGE W Al Tt ﬁmnﬁm@amwﬁz@wm@mm oE @
fETBIIw 20 | ‘ '
wmmvr%ﬁzimwmmm ‘
e - wﬁasmm—caﬁﬁvﬁnmamﬁﬁmwwamw@mwml
o Je :
T&1 : Signal-(F Carrier Wave (I0F SI#a! 351 |
(FIN AT Modulation-4 Noise 3% Ty

- Bew: Frequency Modulation.

V|
211
|
Wi

0o |

) |

TGP IR TG I AR 341 T ‘ |

Ben Wﬁﬂmﬁcmwﬁmﬁmmjwmwwﬁaﬁwmw
aferaes foTgrrim en 70 | fongrer g TyrTieR Reide eifim |

TETgTrE Fte 1 €aeT e %R I Ty

B : feargrer e F7-fafm eeizst cons-wicars, Sifersa Tonf wagm = =
fogreta 3t fBF57 @i o2 '
T mﬁwmmmmﬁﬁwmﬁwwmmmm
o677 |

Wwrfaiftte fEthate T =y ,

Tee mﬁwmmwmmmwmmwﬁwwm.
wte WfAble fayrEty It wwiiftee Ribesa e gw | ‘
wfEiftte fEagrm it T

e WAl TewThe (AM) B cWWﬁﬂaﬁﬁWjﬂ?ﬁmfmﬂwﬁaﬁw

TR T efemes oniftaprs g a1 wfbes e = w |
I QTR BT % Tow @ I35 Ty -
Bew - ﬁﬁmw«smﬂf@mﬂmw’r«m@ﬁrwmmw arens e

. ﬁ'ﬁ%wﬁsﬂml



PR

el ™y = e & Tt e z--t-ﬁ'w ™~ « % - apar=1h -

zsﬁz@fiw*m ﬁ@ﬁﬂrﬁh)

O

VO |

08 1

2 |

04

Ol |

o |

8o i

81

89|

o Ty O finas 1Ty cve=TH

WWWWWW?
Taw - ﬁmﬁﬁm%ﬁwﬁﬁwﬁmﬁm@mﬁ—amﬁmmw
wBe | ©i% & 4%l DSB 4 SSB HeBw Frerme fetha= 79g® & | ‘
qreee fThane B RC 51w SRonS ewgS e :
o amﬂWWRCWW@Wuw%WW&RCWW
s Gy HEIE 57 TACS T | 9T T T T AGHATOR T 4 a WNPfS o 203 |
ﬁﬁm@ﬁt%ﬁ?ﬁmm?

Tea : TgEe ﬁmwmwmaa\wwmwmmﬂﬁ@ﬁ\ﬁw
TS AL |
RcmWﬁﬂmﬁﬁmmﬁﬁﬁmﬁmﬁtmmr
%4 : RC BI3T 3010 O3 M fRd5Ta (e Tgrette ﬁwmmmﬁrmﬁamaawm
T TYLETI AR5 90 T | '
wﬁw%ﬁmmmwmwmwmm@ﬁv
Tw : GmfaiGe m«wwmso%cwm%mﬁﬁmmﬁ@mﬁw
fEoBaew AeW A1
RifR vrare o5 Je
Tuz mmmmaﬁamﬂ%ﬁﬁamﬁ@ﬁmﬂﬁﬁa%ﬁﬁ
a5 T SIS (FIHBFMER T© |
fofe witare UBwtER AR e
BT : ffa s feetrR - -
(3) fafrm oA RBwhees R (¥ #AfFwd ZReE olrDens St T4 T |
(1) 51 o el RSB IS O @R HER FACS N e ffamfE o zw
(®) aﬁmcﬂ%mﬁamewwmn
forfor wiaTe RbecEa Wiyt e :
By : fofiar vitare oBwoEa wfad-
(3 @IBWE T KT SYNATR FACS #1037 o
(R) OIHT TERFE (I qTS [TRH! AN 71 T
B e I e
e ﬁaw%mmamaﬁﬁmmmﬁwwﬁmﬁmwm
a3 TR FeIReE WK NweRa RS T T qTe Bl SRR @ o
fReasree e orebsB sitew 7w | :
B Bt Tl Prrm freng Afeda e
B : 3R FrEIET MRS @3B DSB-SC WUl SSB-SC foar 79 (€ sm;cﬁf%\ Brsrerret
ANSAIF &) FIfTTR AR Y beat FH W
AR BT P SRR I
mzmmmwmmm@mmmﬁmwg

LA R

PP RGFBE e R ww e
Ban : Swcemm GIoEa oo B aﬁmmﬁ;ﬁmamﬁmmwmmm
APTITS T TR e e frgwaf@ oo @



e e S T

QT STITST fETGTT | 539

S| A MFE ¥A-GF QTN CRael B 39 | [ s8]
31, PLL-9% IR (Y | »
¥HA : PLL-G3 IRQA :
(3) «fds, BlErfreiite, SFIToH 4 S JETRGAS AT PLL A<FS T |
(R) Coherent carrier tracking 932 Threshold extension, 95 PrmReem v e
PRTFIRTETR & (o R« PLL 359 F |
(o) fSeGEfBRR Tg frEwal Synthesize ¥I9 FITe PLL 937 2 |
(8) GrgrafH Prremizmiz MFBeern g RSy e Frome qorReTeITs O3 T3-E (11 I |
(¢) T Fommmes TR FTATE (o ¢ Fyuhne Afads sa™ o= I9T W
() HerTs IR 9L {7 G Wi AM Fiorens PRt feTgrerm F99 & 797 2 |
1 = Iafie fme srare e ARG s =) [ 'sa, 'ss, SOR]
e : e form e Il ffve v s fiw Tt T
: o ‘: A JC.: Ar;% Aﬁ;i_io
From i J_’ I»II;_> (AFgut;:S:)
IF Amplifier
e, o Shoxa
Load Resistor
TR
AVC «——t I AAA[\.
Bias s .
ECAI 500K
“UAVC Flter
f5@ : Practical linear diode detector with capacitor filter and simple AVC -
o1 G areenm e RUIT WIA I | . [t 54, S3R]
e : A w3l e vicare g s o1 <= -
Froper cr lime .
Comstant eor
Undis torled
Output _ ‘
""""" BN Emasy
} :". AN IE“’~5V
81 GRICIAM f3P (Diagonal Clipping) IS AR [AFMRT : 59, '55, ‘00, ob, '0b, SoR]
BEW : GBS STHTSA Envelope-4d ARSI 27 R-C TRFG [&wret 1ead gy (I =0
Envelope detector-43 S1g5%0 e 2 7 @3 @ ACHG (e Fromme e T o1 I
T | ACEYBR @ AR ﬁ?ﬁﬂﬁs diagonal clipping 11
¢ Tfm sice REIwa FfRqeen
- ¥e : g7 ffEfds JRaerEn IR

(%) % BT TAIFTFoR (I ZAD (SITHE WARD FICS MM |

(¥) aft Fffam et tenr fEHIteR TTet F1E FACS AR | :

(M amwaﬁmﬁsﬁmﬂwmﬁwﬁmmlmwﬁﬁnﬁ%mmml
(Q) SBITHG (137 ITHITS @t it IRTS 1A |



338

TR i‘ruﬁmﬁt-

Y

-ﬁmmmﬁmmmﬁm

- TR : ffER e @7 sEfdtecE fERe -

1

ol

>l

(F) ERbERTS P off TR 23S @ )

(}) OIAG TIF TN I, wamﬁsﬁwmmnmﬁmmﬁ@ao Q% W FW
IR | T (12 ¢ Freafafel o

Diagonal Clipping-4% FReawel 3 7

Te7 : TEEHY SRR Envelop-aR ARRSTR 19 Time constant R-C mﬁs’zﬁa feorsre TR
S (A T Envelope detector-43 SeE+s Ry 2 T @R @ WCHPF (X IRRCIG
SN Twta T4l T A | SMTHYLBA 9 (R RPfE Diagonal clipping I !

W fEB9Ea Time constant-RC-(F A% WA SUICGRS R RS ST fooik 20S

- AN | ANE-GEATGIT Teret e ww 3 s Dlagonal clipping WG |

A AN Depth of Modulation '{f\‘ﬁ (AITTTe YT GATSAA Steeper slope @Q‘Vﬁ EURUEIS
Diagonal Clipping ¥t | :
Diagonal Clipping GIes & $ g o7t arar
®4% : Diagonal Clipping (¥ I3 &) f$B3@A Time constant R-C-43 ¥ ¥ fesa
Tk (AT (9 IS A .

Ma

1
.RCZ(Dm l_ma2

@3, on = Maximum modulating frequency permissible
= Modulation index

W RC time constantﬁéﬂwﬁ c%Ta Depth of Modulation 8 i Tgeefo: Frgafns
e SRS 7@

Prare BT TR e |

Ber : BrraFe BHeR T 9T 936 Tafs, WWWWWW
a3 T-ffn Reitem T e fiffe @ @, WesYs @ O fe e
R ITPMEOCT SfMem T TR WS PrEfs Aeane @b DSB/SC WA
SSB/SC fmam Tmn A | werie B oheum ww «F Serecs wiftmc e &b
(Beatmg)wmmrnuaﬁwﬁmﬁmmwﬁm?ﬁwﬁaﬂawmm
wedl SAiZED FFAEE (Pilot carrier) SHNRARPERR W1 SMeR TS AN | TR

RBFBEE WEGABE AP S FREAN 9F @-oF Fiew foew fan eafgs s =@

fiva fora wels Bt FHFER F9ha TN TR | ST Frtemtt GBIt @@ v
IR T, T PATST Teog TR Ao Gefite e (Res Fnf) s
TFINIZTT T | qSIa EN-2lPt RFBItas wese[db foagrebe wgreve i =thedt T |

Incoming Non-linear | | Low-pass | 3, Demodulated
Signal Device filter output
€2
Carrier
Signal

foa : Block diagram of a synchronous detector



o —— T—

aaa\'smrammm . e

S0 | Diagonal Clipping m%ﬁm eut Tw?

©eq : RC time Constant st (¥4 "depth of modulation ' I modulating
frequency (¢ R SCe 701 »

51 e a1 R Toee § @
e mﬁmmm@a@mmqwmﬁﬁ—mmcMWﬁw,
%Wmmm:mWﬁmﬁmmﬁnmﬁwwmmmww
TSR Femece 2R rgwf wfm Prmem e fifds (Tgrer) @ Teee e
G 1 < | PTG Froiemet wt (o Eer2et ARBIeTt w1 w7 | ©iR s S
@ IR PR 9 F@ T TerE fee JRewn o 8 Seee e ek
ARSI 37 T | @ AR Fomgrerm a1 B o1t 70 | wdie TGS Fromie care i
. Froree s v TgeEie Premm s weR el e 2o 70 1 g 7
Tererte RAde eferm | Ty w7 SR s, g3 Rggerm @ @ fivrem eS|
fexgrera Jrw T-fifva oRe @w- oors, SWiets Sonf aar o @ @ TS
mwwmmmwﬁmwmmmmmmwml
31 AM b 3o e ¢ F P? :
BE7 : AM TETH7 o7 12 &9 | 79—
(s) fafaaz B (Linear detection) @
-(R) TA-fafam= fEBe= (Non-linear detection) |
Tt fEtem wIRIE 7R &l | 7=
(5) Non-coherent 3 Envelope detection
(R) Coherent detection 3t Syrichronous detection.
AT TSI
Y mmmwmwmmu [t : oy, Yo, S3(8), "3 (eT), 39, 38, "38R]
e « ST b.5 TR 93] |
3| 93 Practical Diode Detector-4% WWW’T&W’IWQ‘M&WWI [armfats sk, ))R’/
Tew : ST b.> W EE |
© 1 RC DR F085%-99 & Diagonal Clipping-<3 Emptrical A0 efSqma a1 [arefaca : aé]
O, B Bi-a7 (5T ASFATE RC time constant 39 T AN TR
BER : R b3 W HE | . '
81 ST GRte |, fow e ww IR e |
TEF : HRT L. FBG
¢\ aﬁwﬁammmﬁ%wmmﬁaﬂfwﬁaﬁwn
o T g L. HE :
V1 R P RO¥E s 3 w1
BER : SURA L. W HBY |
q WWPLL—MWBMMN!

W:W@.smmui



(Introductxon)

mﬁwmcmmmcwwmﬁw ﬂWC"ﬁWWﬁW‘ﬁ?
TCAIT R <A1 | O12 T Fretmye fron evarerin wifiy st R A eiE U o wgrae

B T2 Rgeaf Fnfas Sremier e RS (TGeri) w6 Tgese B s

w1 70 | PE TGS B i (@R fYeiE ARG 39 A o | SR TGERsE Fer (4w

FHfRAR P 9T I F TRt B om e ¥ T e wra feeize Afewemt

T T @ afers fewure A RBem T W 1 S IGeTse Feme @ afkar
fBieyiencas s IR e TCADe B sFwrar IR Aferwes foagrerm o < | forgrer =
T NETTR e afer | e 37 78 G A a3k fengrers w9 7@ fafrem
&1 | FowgreTe <oiow -t foeidst cm- oS, GRferse Terif araem o9 78 | @ ARD
TREE Wagen g A b Fifi oy T <0 o fougieata 1 et =1 2w
RT3 TP (FM) Bremgie 2t w51fam B 5os I 01 Tgefse S e
7 e e Ragemm @ St fbem o @1 W @ WS IIYR TG

",@mﬁmwm@w&%ﬁwmmwinm@mﬁmm

.3

Sty fotsena M zH |

FM eS-«3 fothamies oA

(Explain the Basic Principle of Detection of FM Wave) '
U FeEnER A0 S IR ewren Fwt AR @, i O =
Wﬂw|®mﬁwwﬁmemmﬁmﬁrfmﬁﬁmﬁmﬂﬁﬂ
Ll ﬁﬁwmemmww%?@ a3 AT | IR e FewH Afdae
FromeT srewfie Saabtee T e T i of @I TER A, C, E 9 G-4F
TS A TR PRI (OTvE T W, o R Bl WS ote | 1w - aR
srEe B (B @k F) (g, w4w axfaa Bt 3% o Tl <, at foa m)mﬂmﬁf%
IS L orc (AT SO "

. fog PR ((ifts et (D)mmﬁwmﬁtmcmm@ 1 ficm emmfr

mwwmmumwwmﬁﬁmﬂmmf -

A/\ /\ - Slgnal IH][HP&}WJUU%]- Carrier ‘VAWW M wave .

ABCDEFG
(i) Slgnal wave : (i) Carrier wave (i1i} FM wave..

fB@-9.3 : FM-wave-&3 FFifS




L

awwﬁmﬁmﬂm B S

.3

9{@‘3 <=1 "'C!I'C'!Z 3, Frequency Modulation wave C‘JIW ﬁ‘ffﬂ'}m e ﬁ”ﬁﬁ FM

‘detection | (WRY FM ST WHADTE Afvedwdie w1, ©R FM ﬁm;m?m

Frequency to amplitude changer-8 31 X® 4NF | FM S@wts fougebem TG 4
wpfbEe RfE IF e 3990 Rew e o0 281 97 Wihyd a9 Wbty ¢

- rerth Ton go yErR woo SieeE oneat TR - areite W] e Wik fEhim

WWW@WWWWWW@?W&W%@WWWW 9
F FM detector-43 WIS0+5 35 conHmR Fewf erumee B+ 1 am@
Detector-CF (FITT (FF A Discriminater-9 I T | : ,§
fafoq “=fots FM detection 91 0 ARS | .-

qFqY feagrerieE Aefs

List the Methods of FM Demodulation

Gt Tyt swe (e TR P jw}m T (‘rmﬁ\) %sm: AF T

safers Fram fagrem ww:mmm@ﬁawﬁﬁmmmmm@fmﬁmﬂm.
TS (AT FHIFEE BrFems s 3@ F (TgEte) FiemE e w9 g e fenE
fengreBa At Rt o1 20 1 FM FeoBw 6 wieeet 3@ M I | 490 99 A 93l
5% fFG QT IR FM SIHSE NG AM STAS FoSA T TV | SRR T GIIees
fEBBTaa SR NG emrzﬁvfmwmlaquM%ﬁWWﬁﬁwﬁ%@a
&S (Frequency to Amphtmde Changer) R ﬁtﬁ ﬁﬁﬂ 2R FM fSB3ma 7w
Ttad 39 - - -

- (5) 1%t fET6%% (Slope Detector) *

(R) /TS (=19l BTB3F (Balanced Slope Detector)
() 3f1e fET6%7 (Ratio Detector) .

(8) AiweTTE (FMs [BT6%R (Balanced Ratio Detector)
(¢) cermgsi B3 (Quadrature Detector)

(Y) CFFB (4N fST639 (Foster-Seeley Detector)

Q.. TS it ReBER : e ool RBEn ' oo [5BEe mrwa ff aiwaces @ oToR |

B9 Srpfitag [3oRIe AI@eTENTs U § OIS AT A QY | 0 9T TNAT 180° WIEE O
T AlE | Tow (v FeIae uee W B oot w58 T 2w afelt e

TGE qalb R e RBIE AR ge w7 TR | wE 7 e Bnied @ere
Tt Wy e O R st At wiE

¢ X | T T i AR Wee s
aTeEs YETS Y BEER W"@ﬁ‘?_ﬁj fi’cﬁ'a syenp Ty | Rose B IEEs o %TUW
HEG ST AT L

II\
n
A
/1
o

foa-a.3 (%) : yeeme e ferse



W

-t an

FRFTEE Aty

4 T, FETEEIER QR A £, HewhE o B 3 Twrg @k TR ¢ e oneed
FREER TSI Rrgeafil TN (f + 8f) QR (fe - 8f) | T TN B £ &3 T W
oA BoATHA (ISR KGR AGrNGTS &S CSITTR TG D, 97 TALE S | I f, 49 A
e TeEhh om /g ¥ W T D, a7 EBe I WA W | o4 fAwsn oestf

FREDT SEIS (FIH TR | (TS [, &F T (fi + 6f) 9% (f; - ) TR (T A Ny W

©i% TO TR TRAE QTIPS (SIvE 1T W JW | T BT WISl cenEe @3
TR T | TSR FIEPTE (17 {GUoaTa Weo=6 9% T | TR D, a7 TGP AfEHS YR D,

WA O osinck: i)

4 IR < MZTER T7 BT ( + o) €F I | (R VoI G AFBE @R
rgrai oy 5%S w9 AR TR D) 93 WeoS rda gomiw @ [I 4R D, 43 SS5eB I
TR | TR (f, + 5f) 47 A (f; ~ 5f) <7 MR o @ 1 SR TP B (£ - 3f) @3 0
T Dy 93 T4 Dy < SEBA T (AP TR | TR TG (et OTBaR TH &AW
o Gaf¥ Wi s ik il vt @ Wew eReite & | ,
fog T 290 BBt @3 4R Mo NI T o wEhys Grgrate TR G W

@ R TR RS A GBS ([ I TR TS A O «fs R i T (W et

sifefBe @ (e TR | TS oY EBiER IRt +$ fe o e @y
, V. \
, + .

g—Usefull range

f-8f| It

fror )

: L fa-a.2 (1) : TS I ReBIRR IRBRES 718 ‘
JEE (oA ToBIER SR T GO eGSR wivw, ffnifl e @ WMo
wpaf2ifete Fififbee e =@ At .

Q.88 Gfite foU59a : el ReThaR G 3 PBT oM FEtBER MRS SATTRTAR o I3 794 | B0
' T G 132 TeE O @Rie FTHR SIS Dy @7 FE T W1 ¥ Dy €R D, 97

ElTIET WEHHT contw Wb 51 e forbatm A6 s o for e =em -
- Vee '

fo@-q.9 : afte fETBBTaR B eram™

|



R Ty

Cunfigenytmg

1 - T iy ¥ Fre J
TN GO feuwgrety ‘ 3B

' am@ﬂmaﬁwmﬁrﬁacom&

.9

TTey

T Ri qR R, O RN H@AG w91 2R | @3
AN V = (v, + Va) COIBTE Bif¥e =3 | Aidrmeres R, @3k R, 9T TN AT A TW @3 R,

8 Ry 97 SRR o Lt V2, IR DT @ B BRN wEEITE PR @3

COIDTeR W 37 e | | S

wﬁm@v@ﬁamﬁmwﬁﬁﬂﬁﬁmqﬁwmm@mmu
afn"rrﬁﬁaclaa&czﬂ?’mwmanwﬁmc@ﬁvvlaazvgwmmnawmm@ﬁ‘ﬁ[ﬁ-'
Wﬁﬁmﬁﬁmﬁawﬁﬁmﬂmwwwi‘aﬁﬁmmaamﬂavmaa‘m
mmaamﬁw%zmﬂm@ﬂm:mv,aamqﬁﬁéﬁmm +AV) W GR Y, 93
T IR TE@ I W (V-aV) 7@ iR Ri 8 R 47 wiewma coichy

Vit AV+Vy <AV : :
: AV;VZ AV=V‘;V2®|mﬁ<R1\staanmmaawfaamnw

EG5G oDy v, aamm,

Vo=t Y2_ (y1 4 ay)

aT,Vzv:Vé“AV‘Xl;%VZ' -
V0 == AV el " |
Wwﬁﬁmﬁ@@wﬁamﬁmﬂmc@%mwi‘a@mﬁ%mm 9 (ST Vp,
€Y WY BIRIC D; «F (SITHe vy, G AW A QA =W WV, 99 WA o (V1 - AV)

@xﬂazvz’aawmaafi‘mqfﬁcm (V2 + AV) =1 O] R; @ R, 97 wioin coleds

Vi +AV;V2+AV='V1;V2®1mﬁ<RI 8 Ry O WG (ONBE @7 W 31 40 | T
SITE{F OB V, @7 T 27,
+ ' 3
Vo=t 5 V2 _ (V1 - AV)
W Vo=V + av—LtVa |
T, VO == AV (i) -

‘%ﬁmmmm,mﬁﬁwﬁ@ﬁmﬁmm"mﬁm;mﬁa

WWWW@W@W?&WW«
TR ety aw a7 v '

(Describe the Foster-Seeley Discriminator and its Working Prinéiple)

‘Foster Seeley Discriminator-93 &y ARG A (T - Ay, FTBR-BeTe

[ A FM detector | it fowa @ @afb cifere

IR T TR | 9% AR S Do WD g a1 9k e B s wr
mm@mwﬁwmﬁsﬁmwmammwwmmgﬁ

Brgufits B = s SRR CPSIRa (% TR MsiBba-ga ma iz Bems



%o

+ : . -~ 2 D,

f5@-a.8 : Foster Seeley discriminator

9 IR FNinal fof 3R Rome @@ 3w RF o LB wiome Dy s D, @3
FFOTIRE FIFDeTER o FTHATTD TR & W o9 e o | @3 L3 TSRS
en‘mﬁLl-aammmmmwaazqamg-aammwﬁaw
TN T | (BT I Lo-7 SIGISIGTS 5B (OIS V; &R M6 (o0 V; 0 o7 Sy
QTF | FeAfEIR FANET C-a CoNTBE @R @A g IR | g o Y Ce- a7 RRTREBI (51 Lo-

dl[—« "

. @3 RIRBICTR TP 4{2 T, CEg Vi = V; |

ARg C-f T’ Cweifia ATIER Electrical centre, (itX® otz ewffs RF (e Vi
G Vo T 0 @3¢ feotfie. (e 23 | SIS D;-@ ATNFS FR (ST Vg, V) + Vi ~
Vi + Vi @3 TN | SRS Do-9 TWNFS (OB Vi, V) + Voo = Vi + Voo G T |
COTTBE Vo IR Ve, Vi-6R 10 SO AE 1 | GRTY (O V0 AR V3 Beog 3974 &)
ASTAICF Vi @ M Vectorically (11 30 ZW | firsw fowm ecmsrgs RF Fisrre Grgeafim
WWWWWWWIQWWWWf 68T MfEBarm [,
BrlR TW T ©I0hE Vi, 9% Vs, SI00E V, - -3 I 90° FACFTH AMF | B V3 @R
V2ommmmﬁl

" o

f=fh >

. B@-a.¢ : Vector diagram of r.f voltage.
ﬁwuﬁﬁmﬂw@mﬁfﬁmmﬁ%@m@mﬁ‘@?cﬂﬁmﬁm mrmvu

f<fo

ARV IR (T [IHAGTA V-7 AT 90° (AT Bt o 2w 1 wora 3% 3795 gt [,

GRS f; TS @ 70 (SR > f,) O V-7 AT Vae-97 (8 S 4f 90°-A0 @3¢
Vie G (P8 SOICHA 90° + AB | (1. WPINA CARMEOIT CSTHE Vo > Voo | WIRIA 7 3795
By £, cramrS Grenf f,-a9 ov z@ Wl £ < £, T, SR @D (OTTE Vi < Vi
W | ORFAT FrHHE AR RF CSI00T Vig @ Vao-a7 iiEen (v sifeeTieret w3, o
fom fowm ot =R )



ey

aTAT TS oG sy

4
Peak o Peak
Separation Vaoy+ Ve Separation”;
Vm .i_ . '\
Vio . : )
s 1 A '
O 4

frequency, f —»

o RF.Vlotagc, Vm_ Vg

—>f \/

Jo . frequency—> L Ve

(a) Variation df r.f voltages, V,,
and Va0 with frequency f.

(b) Discriminator response characteristic
. oa-q.u L
R (OB Vio IR Vo JRSITE T AR R399 SIS D, @3k D, @7 504 R
T WMTHD (SN Vo €3 Vao T2 70, T TG R; 8 Ry O WG S stem 717 |
AFTHIRT IATHR 1. FCHTTOGTET *15 FH11G C3 8 Cy W41 IR 20T T G (FIETE
TGET FCHT G2 B Sroviroete T I, T @SB Ry €2 Ry 93 TGFE q9iizs
T | SR ARG (BT Vo G Vag, RF (SIFBE V3o @R Vyp 7 WfARET sAffeswatre
AT 3R | o7t o vt T @, TIATTT TS IRFIFHI & BB (SIeB% Ut Tiee 14T
% | PIER [YIS WOHT (SIBe V, 203 | Vag [ | Vao | <7 i T 03 carentetsyim =Ty
STEBB (SIBS V,, IS SIS Frormicers oiewfos Brgrafor s1ia AR<SH 73, T RF
© COIBTER LT | V)| - | V, | eireates dm aww IR ; '
ARG WEHo[5 corBes fvww TR w1 (ARG -
Vo =| V| —!Vwi'—'K[IVlog -—ifvzoi]
CTITH, K TR AM16P 5 | :
fAtsa fot Discriminator Characteristic (¥4It TR

AN
/ ,\ 

4

+8

+
[~

+
N

1 +
N o N

z

7

]
ES
N,

AN
N

!
[+

DC output voltage in volts ———p
0
o

—400~300-200 ~100 0 100 - 200 300 400
Frequency variation from centre Freq. in Kc/s —> H
f6@-9.9 : Response Characteristic of a Typical Foster-Seeley
Discriminator (at Centre Frequency of 10 MHz).

f= 1o, Vo = 0, I (SIth® B TR RF CoItve

Vio, Voo-97 SyRf3f6%e st e |

£> fo, Vo = +V,, IRF RF (ST Vg > Vyg

f< fo, Vo = -V, R4 RF (BT V0 < Vg

. Vo « Variation of instantaneous frequency from the eentre value.



o3

T R ZfeRmRR=

1.8

e fE58T T 9B Bty RAfsiieTo 7RG Trs a7 R 3

(State Ratio Detector and its Advahtages over Foster-Seeley Discriminator Circuit)
mﬁﬁmhﬁﬁmmmmwﬁﬁmwﬁmm
3% o | an SibEee R S e 2 | wRfbren @ sfwda ey e

 u PRl T W @F @3 Rfene TR T @fie R W w SrfbEeCS

' ffife a1 v | Feoa o @ cafite RetBeBa B (AT TR |

Above resonance

C.

Volume control
6 To audio
; ampifier

Below resonance

€

~ Above resonance

Ba-q.v : (BT cafte Rosax S

g R B e FosecoR TS e R v R 1 2R 1 7=

(®) - TS a3fS IFNFB C TF T TR

L (R) uf ErarTes G ST N ZrR |

(©) @3 FREGT WTBE PSR C, 8 Cp-93 F77 SR A @R @fE59 Ry 8 Ry 97 T
B G e dlew W) @3 3RS Grrmie-ar aitmf ¢ onesly Tewe? IF
RIEPTS S 341 T | CTRERTE GTBR (5% 41 QTR TS Biate Rt cArenfaiba
AT A (OIOPE TR T | WIS FETeRied SR endfSms waw Tew

FRES oA : QRN coTRE eestte 7wkt Rew Tw am ) @3 T 96 @EeT

(OB e, § e, BN T | T (ST TR B OIGHE D, 6 Dy €S TAA T | ©ICE 763

T EHBHETS ECHT T G C, 6 C, BE T | T AT WG IS vy '8 v

| (OTE (BT I | qf5 TG GG (ST & ([vi |+ | vil)- @3 (STTHE R; 8 Ry- @7

UG NG T | WY Ry = R, F0GT G0 &fSfBTe et coer Aewi I A ~Afeid

Ji|+1Jd
,vR1=vR2=J—‘L§|—21‘
-M{@Wﬁ’ﬁﬁﬁw s

: Jy|+1J
Vg =|vlr—4—‘LQJ—2‘-

' = .L"lLI.%lLI.Z-L —— (0.5)



wawmﬁwwvm | T T See

Wﬁﬁﬁﬂmmﬁﬁmﬁﬁvmm

q.¢

Wﬁﬁ%ﬂ%ﬁmﬁmﬁ@ﬁmmmmwﬁﬁmﬁmﬁﬁa&’sm:
me@mﬁmwmmmﬁm%ﬁaw@wﬁm@wmmx wefie
memwawwmmmmﬁwwmmwm
wrfAbte «3ft P2 A fe g o | wom Hift Rt TS 9te S fo s

) awwmﬁﬁﬁmﬁﬁmmmmqmﬁmﬁﬁﬁ R I |

() 97 ACH=5 INNBBTaR BT FTHHCH T @B | ‘

ORCER (G Rt cichs o TR

(8) @7 fafrfafs st ~

(¢) «re ﬁﬁmmwmwﬁ@mﬁwam (Additive) T3 1

(v) aw?ﬂw«ﬁ@ﬁmmw@mﬁmmmn

() REEEF g

(State the Function of Limiter Circuit) ‘
Man-made noise W9 natural noise-93 IR FEARMT e IR WBlren sAfiesy E-1aY]
mnwmcmamwm@wﬁm@mlwm@wﬁwm

¢t (et 433 welR | TR FM e s /N- aan#maiW«%«Wm:

a5 s farfiibiam ey gr-
([  TAo0 AR A FSta OBl TS FACS Y S T |
() RN COBER AfRRSTNETSR AP @B GA IS TR THEAS! A TS |

. Wﬁﬁﬁmmmwﬁmmmmmwm%mmmw%_
, Wﬁﬂﬁ%ﬁﬁaﬁﬁﬁ?ﬂ%%ﬁﬁﬁﬁﬂ@m(u)m%ﬁﬁwmlFMﬁﬁr‘l@

3Fe fafibret fefis Semlam s o3l 3 Sort gegn T30 HR-

(i) Leak-type bias @32

(ii) Early (drain/collector) Saturatlon 1 ffism AfFoereire »ﬁﬂ‘ﬂi‘ Ten T 93 A
YIRS T | |

wmemmwanWme@mwmhmm

meﬁwwﬁFETmmﬁrﬁ%@@%ﬁﬁmﬁmmwmu ~

Input
From
IF Amp

fo@-a. b Amphtude Limiter



08

asﬁr@ﬁw"fﬂ i‘@ﬁmﬁ*’—)

TS @Wﬁfﬁ@ﬁﬁ%ﬁ%aﬁﬁwmwﬁﬁmmnwmﬁsﬁﬁ%ﬁmahﬁm@m
FACCR; (T~

@) conte gk GRPBR Ry IR I (G AN COTTCVET (IS AN TR,

(i) Ry~ Cg IMTHT TIZA T (NG Leak-type bias FIRAIR I AR €

(iiij Neutralizing Capacitor Cy &R FET-(¥ neutralized 39 TR |

Gate limiting Action : Leak- type bias fafafee srem ewm w1 I A5 sty
(SITDE AT, SIF C,p-47 TG eifks TS e[Re MY =k form anfie (e C,-aq
TIGIGTS B -V, (SIBR ACE | QT T<[B (SICDW 74 UG, S FET-9F IAWFTS G -
L SHIAAFACTR CIRAZIT AR | T TSI FHEATS WMH4B (SIToT 1 A dere]
e | @S FAfiB S etent A | fog wER Fififbe SR ohedt arw, 79 (ReT R
ﬁﬁmﬁmmﬁﬂawuﬁ%ﬁﬁmwuﬂblaswm QR CES (AT -
I action WB w11 74w Feiwyier AR ST TT LT AW 0.6 V., “FNET Leak-bias
Teoig 34, ©49 Limiting Action F &F, (FUH Vo, TR Cut-off bias |

Drain Limiting Action : 2995 ﬁTWTﬁ?I & opees fafafbe s MemR T e ﬁ'ﬁ{f@ »
ST AT T | T (G AR (OIDT G R @ WG I & | GTS @ T8 Frorme

 COITBE 41 SSoA5 FACHR MIFEEH 9G | (G Y @fPY Ry IR A (7N @A AR

mﬁmwwwlmmﬁ COIHEE TR d.c (G (OIFOER 4 O3 i )l
T | W 0.16 Volt RMS &7 Z++{F (ot Fwal fafufte o &0 | Tiprem wag ¢of5-ge
WWW@@HIari‘_‘ﬁ%ewﬁﬁﬁaﬂcwxﬁﬂﬁ%qﬁﬂa@m\aam

MIFET W WY FEFHS G (@87 R 25929 o7 @fS “Rga s

Limiting A Threshold
R Thre/shqld : - A; of Limiting

T TV 37

by 2 g Range of

&D T / . > lemng\ C
S |1 5

> : B

5 &/ | o

g 0 | S N 0 016V 016V °
k 0.08 0.16 024 0.32 input voltage V; >

Input Voltage (V) —> (b) Limiter Resonance Characteristic

(a) Limiting Characteristic of Drain Limiter.

fo@-a.50 : Wﬁ%@wfﬁﬁmammaﬂm%ﬁ%

Toirm (b) Fora wmiEs: Frfirm e IAGRTT AN TR GTS Leak-bias
limiting @33 Drain saturation action eF taswim Sl awg | @ CW"”@?WW @,
95 (ooter Wl MWE e e e szwlaim@amﬁﬁiﬂ?ﬂﬁ?
M ARRET I | GO (b) for@ 45 (SIeBw € 0.16V-9R (677 I T6AR T (IS OA),
Fof TMoId A e WTGABE A0y, wefe (A ol v A 1 il A R ze o ) @3
fR™t® ¥ = Threshold of Limiting | AB (A& 737 395 (SIH® 0.16V (T3 1.6V-¢ ATE,
O (G FTE FI AT | INEE WG9 (S 7 4w | wieed Mo B o3 e <@
AT | WA @ FT C TR e, @ el IRt =T RS A
QG Y3 WW@WWWWWﬂwheeI effect-{F FIEL =91 T
PRy (e B-RA7 ot SCHAS IS (@A FIEH) &R I T | T WS045 Hiex 34 siheqa
f3B 27 43R TG0 (SITHe I AW | Pivee B 377 wow fefafbe weiie ot s f&fis
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wot, FM ffem fRbmsm e : [ArFIfATat : “Sbr, 'osR, "SoR]

-9l

®97 : Man-made noise ql Natural noise-4¥ WCT Sefips ot ‘QETQW‘HWW ARS
WWIWWN@@WWWW@WFMWS/N
@Per T B W | WvI, Wﬁwsmwmmaﬁﬁz@fﬁﬁﬁmw.
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31 Ratio detector-a3 & - [t : *59, ‘oo, ‘ob, "33, "3O, "SR, 8]
© e WW%WWW@WWW@WWW%@W
FRI Ratio detector-43 18 | .
'Ratio detector-«i# iRt 2 ‘ - [t : 'yol
TET : @ FM fongremira Ammif feght spwfafote ffifSe 7™y ¥, I Balanced slope
detector S¥dl Slope detector phase discriminator T AT QA
8| RfsRrtammsiH@r [T : b, "5, ‘09, 'obR, "S3(¢F)]
o+ forRERTa T e @@l ARG T BTt TETBE B Z0S TR PR
44T I | @3 aqm @z @3 Bos W eror Grenfits B% w7 4w EToR
@‘Wﬁ@iﬂ’fﬁ%@?@ﬁﬁn aamm%ﬂzf—ﬁsmﬁ%@ﬂﬁmmﬁe eI
e foRIa™ 900~ T, 0 weal (¥ 2 AT |
¢{ Demodulator Wﬂm‘! _ ' [RIFIAT : o8
e « A BT SRR (AT S 9 |
u| Detector-43 W2 X J?
@7 : Detector-49 WA AW Discriminator Demodulator I
q| @Fﬂiﬁ Detector #5TH & IRFiR?
TeT : Foster-Seeley discriminator 8 Ratio detector |
| Balanced slope detector-4 Wﬁ diode WWT{?
o Fﬂ% d1ode !
mﬁm emm
5 Ratiom E————— mnatiommaﬁﬁmww n[amf;/zar 03, '58]
Tea : SRR 9.8 RAZT |
Foster Seeley discriminator 4% ¥ Ratio detector-<% ﬁﬁ‘ﬁ o

Tay : @Me et fafals FfRater em - [QrIfIat : "oBR, "oR, "33(8%)]
) T e i DR RES evae T N PR a7 fery B aﬂnwm| '
() 3 SEH{ IR BIZy FoITsa T @1

©(9) 97 SEBALEA BN o

(8) « ffaaff e

(@) aw@ﬁm@amﬁmm@%ﬁrﬁ@aﬁﬁvwa
(v) awwwiﬂﬁﬁwm\smw@%ﬁ “hewt T |
(q) mwﬁ%ﬁﬁmwﬂl
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Foster-Seeley discriminator 37 [ArIfTat : o5, "SR]
¥%2 : FM-detector RE1t T3g® @3B Common AfE6 T Foster-Seeley discriminator |
QTF FAW! I Center-Tuned Discriminator X3! Phase Shift Discriminator-8 ¥
W | FM Feiens feagrense 1R g @3 MREBT I | G2 ARFSD TR Bowe NI Teze
T | 9% ARG Detected output-voltage,

=K[|Vio]| - |Vaol]

= |Vso| = |Vao|
QEI, [Vio| = |Vao| TR 6 SIHITE &TAFS RF CSIEHTE A @ | Vo) — | Vao| TR
Wb TS558 (RfEPBERA WG (SICHTeR Arithmetic difference. ’

Balanced Slope Detector-&% TSR BI [Frfzar : "3 AR]
B : () B TN (align) A WA, () 97 ST P e ., (o) @z ffermfafl reert o/
Discriminator ITS Jt 337 [@IFIREL - 09, ok, ‘od]

®%7 : Discriminator T €3 &3 FM demodulator | Wdie % ¥ Grewal Tgrense
et TS TQEADR Beems 29 3@ | 97 FAre Ten 97 Bowe ARG oror s
5% 31 A | GTOR Frpralie £, ¢ TS Wore Tl £, 97 T Tom fofe w0y e
AF D7 AENR ¢ Crsr (@ o6 N Tm, O Boa s I femgroe 3w | '

FM SC0ea B “rafoeta a1 fg ) [[rIfEaT : "o R]
2 FMGmdetectlonﬁﬁmwmlmﬁwmwwm— : .
(¥) @ fET1587 (Ratio detector)

(}) TPBR-A G637 (Foster-Seeley detector)
(%) (FRITgLE %639 (Quadrature detector)
(9) c3tot f%B3R (Slope detector)
(®) I (Hi7 fTB3R (Balanced slope detector) | ' )
Qftte RBIBTR 318 Iz [arefiear - "5, ‘oo]
Ten : @fte f53@@ & T Frequency modulated wave XS Wﬁ B ’1’&5
41 1 o2 aft «ft sr-syrfaifle b w6 3@ A
Foster-Seeley Detector-&¥ AET T WS 39| . (@it : "oof
7 : f8 Foster-Seelsy Detector-«3 AfF6 SR & I LA :

-

L
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: l Yo volige

A
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5@ : Foster Seeley discriminator '
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301 Ratio detector—sﬂa qﬁwﬁw b ‘
& : Ratio detector-a¥ JRUPR fws! : .
() Input FM Signal W& <1 SR X TS "iﬁﬁ%@ W ARTAS Ratio detector-ad
) WEBATE € AT TG A |
() SHEHEG INHAGR C, 97 WA AF* G Time constant high T |
C(9) @R WEBHT BT A
(8) «fS fogt syfAfBEe B iy 0 |
331 Balanced Slope Detector-d% (O Wﬁ A discriminator=«3 ’Iﬁ’ﬂﬁ‘l |

®%9 : (¥) Balanced Slope Detector-43 (U1 Foster—Seeley Discriminator-(& SJIIZR 41 TS |
21 @3 S Bews S ity | @3 Tews TBRERES Fywfh aim 3 Bgufics ter w2 '
(}) Foster-Seeley discrimination-43 ffvarf® ot e s AEBH e e
CTRSIRR (T T Bora e I @ @37 GENf 6 CTFSIRR cow i i
= Superheterodyne FM receiver 3 33{5@ S I3 AETHCA oif% gt 3t e |

w7 : fAose fom wssfs Feiraibtarei FMWWWWW—

Antenna 1s =90 Mh fi=12 Mh

RF Frequency, l,‘ IF .f FM - IF :
Amplifier Mixer Amplifier | Detector | - | Ampiifier

T . R - Lis
: b - . Discriminator

Local
oscillator

fo=fs- fi=(90 -~ 12) MHz
5@ : The Block diagram of a super heterodyne F.M. receiver

() R.F Amplifier : FM broadcast-4 F1# I1e%3ed 4t 150 KHz | 9% I§ BW-F
SRS FAF WCS! FHA 3@ RF amp T&iza 30 201 fwim orewm td ot Frempe
ETEeCd TE SAfFnd e a1

(ii) Frequency Mixer : Intermediate frequency voltage T T T e T
fs 8 local oscillator voltage f, (3 i a3 Intermedlate frequency-4% typlcal
value =T 12 MHz 1

(iil) IF Amplifier : IR Gain ST T aasﬁ% THBEE IF amp. I9TS T |

(iv) Limiter : (3-CIC! Syfafble SRS E S o ARbE 9ege 71 |
(v) FM Detector : FM wave (30 T4 Sfbe PriAeE (37 I W & FM detector 9% T |
(vi) Audio Amplifier : 7 AF voltage-(3 *tﬁmﬁ TR & I I for 15 kHz BW) |

3| Ratio Detector-&37 B G e 33 |

. veq: ﬁtﬂ Ratio Detector-9% Fif¥B Giiaa W&~ a1 e «

Above resonance

Below resonance

C, .
‘Volume contral
. ‘To audio
amplfier
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T ﬁ'ﬂm TS oI S [ A
T (i) Slope detection
{ii) Balanced slope detection
(iii) Phase discriminator/Foster-Seely Discriminator
" (iv) Ratio Detector
(v) Quadrature Detector
FM wave-<¥ Detection “&fSe™ia 7w 3|
®%3 : (i) Ratio Detector v
(ii) Foster seely detector .
(iii) Quadrature detector
(iv) Slepe detector ,
(v) Balanced slop detector. ' - -

Bt Ragrrte afRom )

e : few [feg eretm FM?%WWWWWWFT—

(3) ¢z feTBeha (Slope Detector)

) W ¢zt f&t6%54 (Balanced Slope Detector)
(®) - ﬁ?@ﬁ? (Ratio Detector) - o

(8) w af¥e f&tB+b4 (Balanced Ratio Detector) -
(¢) corIEsR BEF67 (Quadrature Detector)

(%) @R o1 fET6IBY (Foster-Seeley Detector)
Balanced slope detector-a¥ T SN wEA |
TG : IR 9.5 97 B@-9.3-(F) TR FBYT |

FHAFTF ACGH
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N

0|
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Gﬁsﬁ Foster-Seeley discriminator ﬁ@’!{?‘f‘ﬂﬂl [FrIPATaL : "k, ‘o0, ‘03, "0, 3R, '8, 38R]
TER : SURA 9.9 T HI |

T SUTARPEG PR R v T A [t - 52 (89)]
e, mmmﬁﬁﬁamﬁ%wmmwmaﬁwl ' ’
w1y, mﬁmmwfaﬁmw

TG - WHURE A.¢ T HT |

3 e RUBda ARG et A o Pt I I [ "SoR, 53]

Be : SRR 1.3.3 REATT |

FM detection-&3 TS M 4 | [t - syl
TR« SETRA 4.3 7 G | |

«3f6 Balanced slope detector-g% WWWWWWWI

%w wamw 9.3.5 RGBT |
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(Introduction)

‘ WWW’JW‘CWWIWW@@GGWEQUCNQWWWW |

@f%e (g T¥ A FERGR | @R T e swers O gpwth [ wnftmm eore
WWWWNIWGWWWWWquWW'
e GEGIad STt SR ZET-

(5) P GefEeAA (Signal transducer), - -

C(R) T2 Hgafx Wﬁﬁm (High frequency oscillator),

(©) WETAGH (Modulator),

(8) SfA®TER (Amplifier),

(@) Wﬁ?ﬂ (Antenna) |

@375 T @fos frafibies gafva o ﬁ‘cra R ’«TCF'IT

Signal Modulatlng
Transducer |’} Amplifier '1

Antenna

. Power
Modulator Amplifier
‘C;:varrler Carrier Wave l
ave ) Amplifier
Generator i

Bttty : 7w Cafos BfoR

oI, BTN TG e T RS oo BTN et <

(State the Classification of Radio Transmitters in Terms of Power,
Frequency, Modulation, Service Involved)

ohewr, Fgaf, Waamﬁﬁ;aamafﬁmmmﬁﬁﬁﬂﬁmmm

Gibs fArre Renes ook ffs s Res saraa :

() Vg e e wE

(R) @ FIER & HERE T g0 O ¢ of f8fE vt |

(o) @ Breat® e I I W R eofF fofe 713 |

(8) sremm@ eRff@ITAI

(3) TErTE eor R v imfvme feflRe afits Res i :
(F) RGBT Tgrerw GEAktE,

(¥) Brgwf Tgerm Gt
(%)  epT TR HEReR
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(9

Q)

®
)

wﬁﬁ@wmm NWWWLWW ﬁvfmﬁm
fifole TpTe TR 7W (1R HfRCE St wgerw FHite 3 | @3 iR
SEftR fifeam  ews, =% swe, @fts Iws, % ewe afvs GRe, =5 swrs
G@Re B, VHF, UHF Ge @WWWWWWT&

g g SRR : @ e FElib Tt Srmer ete S InfkEn
ewred FIEAS +fe w1 @ @R FEbrce Fgwf wgemin GERtR w0
Fyuf sgerm §EfRtE VHF, UHF @@ @f¥e Jeers, VHF ¢ UHF (e
Gffe=R IBIE5 ATS Fiwifire-Fa &+, VHF 8 UHF@t@wwat&chﬁmn
FTAEIH I72ga I T |

AT T FEfE - @ i‘mﬁﬁmmﬁwmwmmwﬁ
ﬁwmﬁwhﬁm(maﬁwmﬁwa)ﬁﬁa@aww ST AR
WELETH GG 0 1 o

9% I GO QTN S Pulse width, Pulse position, Pulse frequency
. W Pulse code ARASH 341 70 | Foar meﬁhmrmm|

-
(i) Pulse width modulation,

" (i) Pulse position modulation,
“(iii) Pulse amplitude modulation, -

(iv) Pulse frequency modulation,
(v)  Pulse code modulation.

mwwmwmﬂimmﬁmwﬁfmw
@fte JoFrt GERBR : FARMS, Igel, wEE-wEsA, AEke, 5w, @ Ton

TTIGRTAR TR O 8 REGTIMe &) <3 GBI ot 9o od 0 oIt (3 Juars

Brfate et | @ @R G e frenhn S wwe e, s ¢
#Cwe ¥ | Radio Broadcast Transmitter-@ Sy{AbET Tgreria et @Wﬁi AT
[ITS [T T | WiEHEe Tpreri Grifitrere [Afeaw eme ¢ % eawen
YT 9 W | 9% I GEIAGIEE INEAF FAme AMem 1 KW T 1000 KW Sea)
©R (T8 @ TS AR | FM Broadcast Transmitter-(3 Very short wave 5% 91
UHF U@ WS 3 24 | airmﬁﬁmamﬁm NG TS 100 KW 359g/ 341

"rqg

S

Q)

@fbe GRTem FRDH : aiﬁmﬁﬁwwﬁﬁwmawwmmmﬁv
- (e fooiEm ama- Sfersw wwepiiy, dides fbeidy, P fite Fetne wwee
T T 9% GRS Rew @ GeftR g o @ 97 9rha e
FERGELE e o fm Wi {fFfe arars @ w3t g1 @fe G
Gt oAt wgemw wew FrewR wgErw wReEm @ W) AM FERGIE

MgTs 6 SIS (e IR I W GFIS! AW CFLE OTS Point to point

communication e TR FA T | GF FRAR AGAR FYRTS T ferenent Tw
AT | Bt wgeeT s BRI GrERBRET UHF (R T92[ 3 | 97 6T 1
KW 93 (50 I T | WH FA0gA (9 ; 40 fm 99 O ) & <% &R GHfGe
Point to point Communication JI% 31 T |

cfve Gt FWtR : @fbs Giare FEftR wm G Fremete 9ol @fds o=
S O @S GO I ZA | 9TS AM Wl FM hﬂmwwrﬁmr
point to pomt?‘ﬁ@ﬁmﬂwwmﬂml
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c\?ﬁf@mimﬁ%ﬁ cﬁﬁﬁwmﬁawwaﬁ? mﬁ%ﬁww:ﬂlazﬁ :
GBI ofSee TRUES IR T, SBTS XeE WHwEs w4l 7 | Tow FERDIER v VHE
8 UHF (8 TRW 79 | e idee sgerm o o ax o Jgaf
TPTTIT I ” | (Bl GHIONR Vestigial side band S o1afs rar o9l 73 |
AR JERBE ;. Radar-a3 "fﬁi’f Radio Detection and Ranging. Radar

~ Transmitter 92 AT | AN~

(i} Pulse Radar 8
(ii) CW (Continuous Wave) Radar..
A Radar-@ FRAAEF Pulse modulatlon = Wl Radar Transmltter-nﬂ AIZS

gt @@ 3000 MHz =% 10000 MHz. awmﬁmwwml

Bywln et SR 3w et cfiRen
Wﬁwﬂaﬁﬁsm@w&%ﬁwﬁwﬁﬁsmﬁﬂwa

Medium Wave Transmitter : “IRfe JUIEET CFe@ fifeaw ere Wﬁiﬁ'ﬁ GRRR
T =W ) TS RS FFEH @@ 550 KHz 1650 KHz, OTS J9ES TIRTE “ear

- 5 KW E 1000 KW T 90T |

Short Wave Transmitter : ‘Short wave transmitter-4 3 MHz Z(® 30 MHz
8 gt (@ GITW I W | O SFOATHF-24 MHz-97 B7 el qe e
T o AW fewe FEfMTR oV STRGRIMERe e Lonospheric
propagation ¥l T | ATS RS FRAR NeTWER I 39 At | 9B e s
GG o ecatena IfEE AeTE 1 20910 KW. T @ fae af gy
GEfMTT o 10 KW S 100 KW ST eRaem | SIai =Pewme SeiBR Radio
Telephony-(® W AT PEANLETS B NGTR @ : 5 KW Q32 directive Gl erTicd
qEEH |

VHF, UHF Transnutter VHF e @R 30 MHz (TS 300 MHz gt -
(0@ AIEE 09 | VHF Transmitter-9 30 MHz (/%3 300 MHz 48 TR I
QSTTIF FM Je3PB, GRS gee5, FM @fbs Gfrfite aegm w1 20 | |

‘Microwave Transmitter : TGS FARGR 1000 MHz -93 $oieam Rrgcafs

(T & YA I qF | Radar, television relay, Apefteiifay EF‘ (TR Ty ﬁ{mﬂﬁ
HMIR-ZATCAS & Microwave link J9%9 91 g4

o wem oo B Iw mﬁ%mmwwwmw—

(F) T eIy GARGR (High power transmitter),

(¥) T FASAY GG (Medium power transmitter) €

(91) TR Tty bR (Low power transmitter; |

affl FBe57 iR AM-SrIRBIE 3% BHT <7

(Explain the Block Diagram of AM Transmitter with Function of Each State)

AM GrfABIae 96 Wt 9tF | @3 ZE RF S @3 AF BN | RF SHGRE SIBTABER

TR RFﬁwmw:ﬂw @ PR WA W@ QTORITS Tt W/ 7 | AR

BITACE TRTFCFICR AR Teoty Wb Hromiene giest qieet w33 @ RE SIGT0a GleT
a3fe mmnmwm:ﬁmmaaﬁmimmwmwmﬂ
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08 - .
 Antenna  %i¢
i )
{ High-level Low-level
modulatio "\ modulation
+ <A Class B
RF Class A Class C Class B :
cystal - (—= RF bulfer |—p RF power (s MF Komer [+
amplifiers
oscillator P. amplifiers amplifier amplifier
I O
- Or frequency
synthesizer
AF AF: _ AF . - AF Modulator | + Or just power
processing | | ijate ~ |.—pd ClassB | |(AF ClassB| amplifierin
Oo— and amplifier power output low-level system
in filtering ‘ amplifier amplifier)

foa-v.3 : 2R e wpfAfBee wyeen iﬁﬁ%mlaa TR

e @9 Ry wee W @ 3 vt 9 g

®)

®

. (\9)

(8)

(@)

TIPS WFBT (Master Oscillator) : TPBI wHCEAD wRr IR et Sedy v
W R Tgef wom i TR (Stable) 297 ewiET - ow [Rfey wime @3 Rrewhe
[ SARRIES TS B | (@~ AR (oI ARRER, Sw@n Skwes, [iey seiTs
"8 (FICEY SN AfRTSrR TR Wi Rrgrafia T@ ~1RReA 2T @ | e s
GrfGIEs T ¢ oS IRge BERR wwrr R Fgwhn T ARk ae Am | @
IR AP AR 771 ooy TP AW RS @ W@ 9w WA e

Ty A :

AT SRR : 70 AB W@ -SeoAy RF Proiens wwd ol @t
T I B sAneT SR e Tl T O@ WHR SPEhE (ifee 208 oS | «F
T SFTED ARG IR GRS W AR 21 wegw, WHR e @
FFRTR (AMCR *REE &SN (Interration) ¥¥ IR & SPCADT 6 QAT
(SRICABCR R 3B I SRR o Fa T8 | IR SYNEATTR 9% 97
C1RF (Unity gain) RFE syfaenm o bt w3 comm @fey 2oed-9a
S IO TH IW | IR WINAFRER Tt FF-9 TP 9vm w11 81 T are
(T G T &k T8+ | o WHEDE (@I e 30ed B 7@ 1 T e
JTHLI o WECEABCR WA ey Trrafis (e sifiess zm Al

AR OAR : AEBRE D7 G771 G i Serm wra 7 wifER Srgwn
@36 Sub-multiple I Bsfies T FeEhi: @3 Sdofies Ww GewhTe
TR (EWICEB == T T Frgrfics weiwe o1 0 | 9t Bt webamre

| @t a3 F G BTe wwiiwmm

TORRETD “Msara SGIAAATRT : IR IHCEAS (1 r.f (ST Beoty IR TR A6
PR ¥ 9o o Atewr RfH2 Fomtes Gris w0 o 711 ut Swwiew (25 2R
fRf¥e w01 C erwfaemm o e AR sy . -
FIR AT SAAPRA : RF ST T4 GTei Tl FI3701 ST SHIies |
Gt P wfaeid I TEw T TR I WRe @R B @i w9
QUBRITS ST TR T 1 @ SyirwrmS « 3 w0 Bee winteme | wfve Ryt
NG SHHATRCTE ATHAT 9% STRRATAE TGeAb Tl T | @3 ST TGEPRT 22
(TS AGLETIN T TW | FIRA “NSAR SHAATHNER WICTATTE GTBAITS ST ol T |
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(State the Difference Between Low Level and ngh Level Modulatxon)
NGLETBEE 2ol RO U9Es WIRER @ Bt ered *fes e wgrerm 4w 12 o
e A | T~ ) -

() g w== W'(Lo& level modulation),

(R) % B TTETH (High level modulation) |

e watER I ave &g

()

NCY

Low Level Modulation : 737 233 anfaan ewrets qda agfex P swrs @t

TP FAR AFTE g ST TR 01 | FIIA SNGTR SHAAPER 187 (57w @
(RN NGETHA T T T | 03 AP Al STeCs e syfzfrem I e
w3 = | Wik ¢ Ton TiRvanere [Raf¥e wwre T A0 QUi Wide band amplifier

JRUSEACEU R AV f5t@ Low power level modulation system (ATCRT T |-

| o Y
Low level
RF carriler 1
E ¥
Class B Linear
modulator || 5 wide band
: amnifier

Low level J
. Modulatxng
signal

f?ﬂﬂ .9 : Low level modulation system

High Level Modulation : 787 &3feq wfimr ¢ fmmye stares vnwa RIRIEEAE
w3 s srreme W FEAR MeAR TEEHTHE TGEPR T J, TW T TR
WWszWWWWﬁWWWNnﬁ?@

¥R @ Class-C ﬁ?W PRRA I W | b, 8'7" 5@ High level modulation %

A T |
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ST Yefics

High level
RF carrier

|

Class C plate.
modulated RF. |~
amplifier

High Jevel .
Modulating
signal ~

]

‘ f5@-8.8 : High level modulation system.
ﬁmmvzﬁme (¥ COTSH TGPATR WO #1eT (Tt =emt

: C¥T! CPTUSAT TETH ‘ R (TS TGO _

|51 WWW@W@HW 1 g agfen ewenRn e fwffs
TR e s wi TpE Tl R | | I Raffe  ewwenmw et wgeerE |

g AR

31 GrifisrER fﬂi‘?ﬂﬁ e wﬁmma Y1 GG TRAM efemn wpwirwEE
ST TEUETA TN A | AT g 391 T |

{1 Srmﬁmﬁ’smﬂwrﬁimﬁﬁ@aﬂﬁ% o W T worTIY FERGE 9 owfe
- JRAFA R ; R I T | ‘

8 | IR AT ST RETA Class. | 8 | WA A16WR SYRIETAN RETH Class:
B turned power amplifier IJ92 ¥ |  C turned operation JIIRIF T 2 |
Ll ) '

@ | SR ew % ¢ wwel I | | ¢ | SR ST (313 8 WSl @ |

Y1 WPEHRR A WRCARE  AMIEE (b | WEEMTER AR RS NRIowEd Sesetre
ﬁwﬂammwmw AW SHTBAITS S T 7 1
T .

q| Cﬂ%@ TR 499 s Low || I€WA High lével modulation
level modulation system R IECIE A system-2 W '@ fram «ft wyfas
fRurm «@fb e aafe | AafS | :

v.8 AR R a5 Gofe FM G517 39 SR

(Explain the Block Diagram. of Stereo FM Transmltter With Resulting
Spectrum)

S WWWWWWWW%W (Monophonic) | 4399
FCC wfafeps FM ITIhB (TSI & GoRSEIE (Stereophonic) - GFMR 51 3F |
cofaerrfae FEttrem cv TR Biomee gifReeng 4t 50 Hz (ItF 15 KHz wfes
BT (496 AT @3 woRfl ©iW) St 371 78 | I HAed @ e Teoig ) o @ 3w
PR meesiits TR g @ e B #Hieet Beoig @ o B iR T Amswesrfte
mnﬁzwmmmsom—15Hzcﬁﬁesnmamww%19mzmi‘aﬁwﬁmﬁm
Dmﬁﬁi‘m—mﬁwmww; '
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(2)0€ —CUl B b llalfd-T84R

Gesgmfitm  sse

. . -
-,1,00‘i ‘L+R Streo . L-R Stereo ) :
_Stereo Pilot Channel -SCA Channei
" Channel Carrier .Subcarrier Subcarrier
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' WQAQWQWWWWWIcm-aamm@rﬁiwﬂ%ﬁrww
o IR TR | PR (G (RGP0T R7-AF M WGH2B (e TW | 9% WOBB Q-4 (&
HRFE {5 RO A9 30 20 | Qs WAt 1S SyiemR Gi¥eR sywiemm Ko o
I YIRS N Seeo0 aaﬁmﬁ\wmﬁwmwml
ARTRCS TS SHAAFIZT Fisieie Greaura S MW Qs 8 Q7-a7 (T8 3770
AT et 7 | @2 5 TS st AT SUIN{HFRIR T WAAES 3 1 76 out of
phase 3795 F#1%1 Q6 8 Q7 -9 (FTEH AT GTOIR (B GHRIBR 71 F1AeT 21 T 1 Rog 'S
Ci4 TR Af5s R MRFG ddw ufd cheare WTEF GHren MY decoupling ¥ |

Isolation diode CR; (&8 v{'{%@ correnfafba AR cotem CFRTF IR

5.¢ wﬁﬁﬁmm:c @S AM R FM Gfos fiffrer ke

(Explain a Typical IC Based AM and FM Radio Recelver clrcult)
IC (3T AM radio teceiver circuit : f\& - FBeawse aFTHwRa sjefist @ @3 ﬁtﬂ

fora-a AM ffrelts a3 "RW TG TR | R (a) %Cﬂ 14 - Pin dual-in-line package
(RN TR | ST O RS T8 19 x 6.3 x 3.2 mm G3R AT A4 &0 RS, 3¢ A0, W
eﬁm%m(b)csmmmmnﬁaﬁmAMﬁﬁwmmmmw%Wmﬁmm

RIS MIF TS T |
Pin Configuration , ;
N Package.
Mixer ¢~ C Mixer ’ . Block Diagram
Input E _ E Output N
i’ . Mix deco
Oscillator [2] . [13] RF Output T T N S
Supply E . E RF Input IE 42 s R
Mixer — RF . R » Mix Voltage| |
Decoupler E ‘ E Decouple RF];EZ_ - L= - i
: Detf:;ﬁi [5] - [1q Age Filter GNDo ] t -
) . . ) o Oscillator
. IF Output [¢] EI Ground 1 ~
~ IF Input [7] 8] Ground 2 —— AGC Detect
: RE
Order part no. = ' I)Se‘mm GND 2
NES46N , o o 6
@) ’ N ' ()

: fB@-5.55 : AM radlo receiver subsystem in IC form
AMﬁﬂmiﬂ@wmmﬂmmﬁ?’ﬁammﬁﬂ 11 93 12 &3 R T& 31 20 | 9 2008
RF 3775 | RF-d Pin-1I Q18¥e 4@ | P 13 Zs RF WE55w e s mgm fam
3990 PA-1 @ 75 = 7| R wiesel e IF B 14 7 P shewt T @Bt
BETC-GRTEaTR FiATe-93 MW 7 T2 P I8 @ 93 Qs IF wes+p e 6 &= P
seTl T | 9% Pt o BETe GrreauR-a7 T qwceest fREBEE o F3 = |
T AGC-(S 436 TS Broby s 3, W i Sars (3w 9% 4 | «3 5.pF-
93 T FNFBER M IF BrFens AGC SIS & 331 78 | FHfF5abes fom 5 a
6-43 T4 TF T 2| AGC ISR 1F-F WERETH ATCE | AGC SIAIER (Flbarifie i aw
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\ , ' \ AM RADIO (Capacitor Tuned)
) H . 5\ .
‘\‘ 3 i 1[- ]. \ )
1 = . LY
% I i ; - '—-.L A HEg 1
3 | A : 3
‘\ -\l B A 3 | o
\ .
\ i3 14 7 l + T_ ﬁ I | To Audio
12 - - Amplifier
NES46N sy I I
1 6 - = L4
10 8 4 3
: - .
I I 1 -
= :-.E ;’ =E
G——aar
12v. = : . 220F = t

foa-».5% Details of an AM radio receiver utxhsmg the subsystem -
WRbe AT 7w 9Fh 9T Hram Wy Twe o T @3 [C-93 Ty & oty a3

FNANHABER BT (WRP FRferse et w1 wfiesa I v, ey MG Twseme cvw
FERITTA O (AR HE CTANAR FIREPBe @32 SILAG QR ! T |
- wi3-f s FM afte R AifRS : 3 9 FM Radio Receiver-a3 &+ T DA 7000
IC AT T qmw | «@ft «efb #e FM RS fiffem ) «¥ 1C-o IR T WhREDy,
iR, wiE % syiere, Fte e s %321 TDA 7000 Low IF-93 947 sz 313;
FieR 9@ AT OP AMP (o137 @ =T WfER BfS e ¥ | TDA 7000-9 eqtnm
70Kc/s TR W |
9% [C-93 IR e Ba o GRIZTY F4A% + 15Kc/s-a7 AP =g 411 W@, TDA 7000
~ofRs feraer e B4 w81 «f5 gof 18 fitwe DIP #e | #9aS(@IE TDA7010T -
IC aEE wew | @ft FeeEs WS orfR W3R 16 e SMD SiTiTEe | QIR IS A
© TDS2021T, 4fbs seees NS f&g bfae w=ifoaa | - _
‘ E —<ANT ] 2-10V

T o Jow il Jon
roop T _L330P 100n 180P 150P| 3.3a

T e

18 17 16 15
1 TDA 7000
1 9 “3 4 5 6 7 8 9
| N
& 4100n _l_ JlOn Ir — 3.3n
10k 2 T 180P
22
Al s
) 3 & 100n
- ' In "
poes iE _L §§ 7 100k J Audio out§75 mv
2 T 3 100k , : GND
- . =
f%—a $.59 : FM Radio Receiver with TDA 7000 .



Sob o R Fuie _ _
STECTY T ARCPH WSB TDA7088T T Tl-BiZee g afbx 415-51271 Befe qcawm axk 3v-
«q TG I | BT e FM RifFe® IC-2T¥ Philips Production.

>

A0 L . 1
'TDA7000 . Jﬁ _3_1_ :
' 7 R Loop v Noise

+—0—] Oscillato: i :
] ] SCl‘ ator . . - Flltcl‘ Source
L, . _ . 1 . '
- LE
. , . IF Phase Mute Output 2
Amplifier| | demodu- Switch Amplifier [ >
J \ 4 ‘
) o , >R,

CIF « Corre~ Suppl = Jis
Selectivity ] Amp/ lator Rnfggrz;e y

Limiter ; !
|

TTTTTT L | 4o
R  mm

4.5V

ﬁm—b 38: TDA 7000 Radio Receiver @9 Block Diagram

FM fafSrei@ 1C (TDA 7021T) aawm“mﬁmﬁscm ARG QT @R aawnm‘»sﬁm

@ﬁmmmm—
ci6 -c1s fci3 e T L& E)]*
Toon |3113 |220p J68p —TE : Toon [T E
bS] o it o 2 o
S cr
2 TDA7021T
A~ .
~ 1
BTI -~ c8

— -

10n “Fi0n” | 100n 1100n | 1nS - - 133p |25p 360K

3.  |in ' { A —
‘ , N | es L
| c3 “1c1 ez es |l fcs 2

@-5.5¢ : FM Receiver with TDA 7021T
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gty . " - " et . et
Component parts list : ' '
R1 =8KQ
R2 = 10K Q
R3 =390 Q )
Cl1, C3 = 10nF ) ‘
C2, Cs6, C9, C16 = 100 nF , ’
C4 = 33 pF
C5 = 24 pF trimmer (Murata type TZB4Z250AB10R00)
C7, C10'= 1nF5 N
C8 = 820 pF
Cl11 = 1nF _
Cl2 = 68 pF , .
C13 =220 pF . .
Cl14 = 47 uF, 10V ’
Cl15 =3 nF3 . :
L1 = 36 nH (4turns 0.5 mm silver ~ plated wire, inside dia 4mm, Length 7mm)

" L2=1pH

IC1 = TDA702 1T (SMD in SO 16 case)
Supply voltage (Pin4) = V, = 3V

AF output voltage, Vo =90 mV -
MTS (Mlcro Tunig System) .
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fB@-5.5% : IC TDA7021T-4% 3% fou -
AM/FM @fes iR wizft (IC-TEA5710/TEA5710T) &% TRIAW 5.54 = o a3 @3
51 ».> (BfRTA (AT TR | '
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290
. FM-RF; FMRF, FM-MIXER FM-IF; FM-RF;; FM-IF2, FM-DEM -
’ | A U | AR U 2 B
RFGND “rrontand \M%R ® P2 berecToR] |
_ S I
FM-0sC— e [
Vp 18 FM-e ‘ 21 AwEm
E: ol e L [ s |||
VSTAB, | 2_{ sraBmizEr h 2 AMASE
VSTABy ? aM | - -1 AM/FM 15
n OSCILLATOR AGC INDICATO IND
IFGND . ,
AM-0SCH—
i -
23 AM AM o a3
~ AM-RF{1—{FRONT-END| | MIXER AMII DETECION[—— >1~AF
A ) 1 ‘
3 T2 T L[:S
AM-MIXER AM-IE1IJAM-IE2f1 SU!;GND
f5@-5.54 : AM/FM Radio Block Diagram
SYMBOL | PARAMETER MIN | TYP. | MAX. | UNIT
V, | positive supply voltage 2.0 12 \
Ty supply current 56 |75 |99 |mA
1L in AM mode -
' in FM mode o 7.3 9.0 11.2 A
Tamb oparating ambient temperature range | =15 +60 °C
AM Performance ’ ' o ‘
Vmi | RF sensitivity 40 |55 70 LV
Vis AF output voltage 36 |45 70 mV
| THD total harmonic distortion - 08 120 |%
FM performance ‘ ' -
Vins | RF sensitivity 1.0 2.0 |38 |mV
Viz =~ AF output voltage 47 58 69 raV -
THD total harmonic distortion — 03 |08 % -
ORDERING INFORMATION ' ‘
| EXTENDED PACKAGE ,
TYPE NUMBER | pINS PIN POSITION | MATERIAL | CODE
TEA5710 24 SDIL S plastic SOT234AGH
TEA5710T 24 - S024L plastic SOT137A2

T GRM
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5.5 R form (TEA5710/TEA5710T) a3 A T @3 ».3 R Gt ﬁmﬁm o Rl

Am-rf| 1] " Am-rf, [T]
M‘lfl E .Am-ifl Z
- Am-mixer[3]} Am-mixer[_'3_"
Fm-mixer[4] - Fm-mixer[4]
Vstab, 3] Vstab, [5] i
Fm-1f1,[g] 19} Sibgnd i Fm-If1,[¢] 19] Subgnd
TDAST10 , :
Am-1f2,, [T - 18] Fm-osc Am-1f2,, E 18] Fm-osc
o "
Fro-1f1,[§] 17] Am-osc Fm-1f1,[g! [17] Am-osc
VstabaE v E A\ Vstabs E E Ve
Fm-if2, ffo) 73] ind Fr-if2,fio] 73] ind
Ifgndfi] 14 Am/fm Ifgndf] 14 Amifm
" Fm-Demfp2] 3] Af Fm-Dem|i2] 13] Af
' Mge 104 : ’ Mge 105
f5@-5.5v : TEA5710/TEAS710T
SYMBOL PIN | DESCRIPTION
FM-RF; 1 FM-RF aerial input (input inpedance-typ. SOQ)
AM-IF1, 2 input from IFT or ceramic filter (input impedance typ. 3ks'2)
AM-MIXER 3 open-collector output to IFT
FM-MIXER 4 out to ceramic IF filter (output impedance typ. 330Q)
VSTABa S stabilized internal supply voltage (A)
‘FM-IF1, _ 6 first FM-IF input (input impedance typ. 33OQ]
AM-IF24,0 7 input/output to IFT; output; current source
FM-IF1, | 8 first FM-IF output (output impedance typ. 3309)
VSTABg 9 stabilized intemal supply voltage (B)
FM-IF2, 10 | second FM-IF input (imput impedance typ. 3309)
IFGND 11 | ground of IF and detector stages
1 FM-DEM 12 | ceramic discriminatory pin
AF 13 | audio output (output impedance typ. 5 kQ)
AM/FM’ 14 | switch terminal; open for AM; ground for FM
IND 15 | fiefd-strength dependent indicator
Vp .16 | positive supply voltage
AM-0SC 17 | parallel tuned AM-OSC circuit to ground
FM-OSC 18 | parallel tuned FM-OSC circuit to grourxd
SUBGND 19 | substrate and RF ground
FM-RFy 20 | parallel tuned FM:RF ClI‘CLllt to ground
AM-AGC/DM-AFC ‘| 21 | AGC/AFC capacitor pin
RIPPLE 22  ripple capacitor pin :
AM-RF, 23 | parallel tuned AM aerial circuit to ground (total mput
___|'capacitance typ. 3 pf)
RFGND 24 | FM-RF ground

L}

o 5.1 :
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(Explain Choice- Alignment and Tracking, IF and Band Switch of A
- Radio Receiver) '

&rerafb Y HIReRy e aasﬁmmwﬁmﬁam mwﬁzﬁﬁa@fmﬁ fo (= fo +

£)-43 A1 BT 1 AF @R 9T A g3 BT ARG A, Tt e gt f,-a3 A
587 w1 AT, W RF_ Bowe Ao am SPiete BeTe MFEH W asf S
TR BERR-q T BORR FARBACTNR @6 9T *G5-a7 B3 A T wdie T

- wdie BB wmﬁfa@mmaﬁwmmlwwﬁﬁmﬁ@ﬁ Waﬁsﬁwmf"{a

wmwwwmfiﬂmﬁﬁa%@m«ﬁﬁmwm
'aﬁwmﬁaammq@mﬁm Residual error T8 | @2 error@WWmmk‘
AFFEA L 92 C- aawmmwmﬁwmmw TR
RF SMI&NC07 4% (Procedure for R.F Alignment) :

RF MRG0t wensseas Fafafs et 7oty <3 «

) e Wmmmaﬁﬁwwmiﬂwmﬂm

ﬁWaiﬁWWﬁNW{WGRRFWWMﬁWWW
fafrera WG{TB AAT® ANGH SIARA, I T4 2 |

(ii) fBofR mm@@mﬁwaﬁﬁwmwﬁmmﬁmﬁw
EX A

(i) ai%—nmﬁwﬁﬁmwﬁwqﬁmw e cm%ﬂm@wﬁmﬂmv

e FA T |

@ I, 550-16mmmﬁvmwwwqﬁﬁwﬁwﬁm\mcm‘
wm?mwmw)momzammoomzﬁﬁwamm: -

wiHwbe 1S ifde (Oscillator Circuit Tracking) : - .
#f$e frrwer sram Bz =€ Tr @, Wwﬁmﬁaﬁwﬁfomﬁwﬁrﬂvﬁfs :
(AT Rt AT @ @ @PR AR T THRARES Frewt g ofkem ww - awm A

R, o T0R, B FoNREER QI SR RAS £, & £, @ WS A1, £ 97 T

i IR AL SFIRIETE G TP IS 70T | 92 S o (@ @ e Rt Gifee
@4 (Traking error) 38 T | WIeicd el ISR Fifee @3 SRR 4 &I 1 I

‘ mai%mﬁmmmﬁmwmmnwmwmwwﬁﬁmmﬂﬁa—wmt '-

20, ©4 R.F. 6 (I RrEfm A4 7 5T A (455 KHz) A0 W11 749 T Bt
firce RGN 391 T, IR (AP OB RS ¥ 7w 1 e @i g s ww

| % oifFaEa TN 2Tt B, «R T wfiete BT ARG w3t iR e FEE Lo TRE

- teaﬁﬂﬁﬁﬂﬁﬁﬁmﬁaﬂmu

¥, T4 I R.F. mﬁﬁmvmmwmﬁwwﬁmﬁamﬁé@wﬁﬁmamﬁﬁ

T Oscillator -
R.F Tuned RFTuned =~ TunedCircuitPadder . ,
Circuit No.1 CircuitNo.Z -

. DR . .
‘Léﬁ;é/-gc Lé(‘a:’é/—éc L, co;g/“—{_c :
R VAR W A : Va o

Trimumer / Trimmer '» / T&e}/

3 - Section Tuning Capacitor ,
fo@-5.55 : Trimmers and 'padgler for alignment of R.F. and oscillator tuned circuits-



@fes R : 590
wﬁmﬁa BETs G SYMIZTECET % (Procedure for Oscillartor Turned Circuit
Alignment) : R 41t @3 ARKET WIS 31 < - |
(i) ﬁ@ﬁtmmmamﬁvfmﬁmﬁmﬁﬁﬁwhﬁmﬂmmawﬁﬁrﬁ

SBBS W AR SN T WG AFGH TS TGRS 30S T |
i) PR I AR aTeR Trgwhte @D B e TR g TS TR @R
 ffSrem IBEeIEE s sitewr SRR Ty WiEBa ARED ANCITF WEEPS F40S T0A |
(i) @2 Bon Fywbre Rer FROYE T Tdw <fMerm ¢its $owm 1R e
- e e TS TR |
TG WA RrTaies IF @3 7 5% 455 KHz @Al < '
I (I FTR OIS (Afve Rirena RATARRMD Bofie a<er #a1 o | aTFm ors
@RTE o7 (@ IW IR TORUMCE ARTE TR e B IR g T W @
IR AR 33 M IS0 IJ9Q 9 T | Identical permeability tuned IS
@ T =T @ o T 70 ACS i oy WBremeTn ATECH T FITS AN |
IF GOTER SOIEATN0 (Alignment of IF stage for maximum gain) : SUIFIZNCNCGT 2409
IF COUPTRTE SENEATTs +31 <) oSl IF orei @3S 3 IF Grreee oree | feea foum
wmmmlmlpmaaﬁWWaﬂmﬁﬁamqul '

----------

_1StIf Transformer ' 2nd If Transformer 3 If Transformer
f@-5.20 : IF Transformer

IR 9 & RF (RONGE SOICo1 are ey 9@ RE (9IaBa &S 455 KHz
TGEASE e Besig 03 RF SUMIARRIER SR et 31 @ ) fifrenss skt weike
T G 44T 3rd [F G OffinRe PR @3 AW-(ifEe g-uiRer fra g
T | QAR HR AT Fofimg T4 740 =% A16H A, SHF I I6 FAS 0T | (SFBRGH
amamRFiﬂﬁthmmaatmwmmRFiﬂﬁBmAVC'-aamcaﬁt
Ikl

- 3rd IFWWW%@@WN2nd 8 1st IFM@WW,
ml

».0.)@fe e IS 725
(The Band Switch of a Radio Receiver)
RFTERa FOLT T TIRCR TR OF AT IR Z0S U ANSI FWER Y o TS
25 IR I 7 Ry 7w ffens Ry 7o e 436 @l W, @R- @R BEe
(Rotary ‘type), TRfE-etn BiRA (Sliding-way type), *4-3B7 Bi2A (Push-button type)



——————————————————————R.

I, . . T
o6 STROT- R R RAETE TS I 1 (T, 530 Khz (@@ 1600 Khz e Fguf qe
ffeam IS @R 2.5 MHz (T &/ 27 Mz 48 Braaft @ =¥ ewre JIe T TR® '
N!Wﬁmaica@ﬁ%amﬁwm, - i eTs- 1 (SWy), =B eTe- 2
(SWy), *F euie-3 (SW3) Torfin | @2 @ T R I fros 9 TE, OF WHEIT
{Bandwidth) ®® 3% M1 T G qara o e G e e Tea, wdfie (I
cwwﬂmmw_muwmmmmwg@w@ﬂm,m‘
mcﬁ*ﬁwwmmmﬂm,wﬁ%wqﬁm@ﬁmuaﬁwm%ﬁ@maﬁw
RF@W@@#@WWW,WMW«KE@@,WE@WRFG
wwmmm\_mmw@emﬁmm@mwwmm
o G ¢ ETARA CTRTR T 6 FEaste oS SRR TR RS A | R
WW’I&EWIW @3 3 band receiver-43 Eﬁim‘i{?ﬁw TN TR | 9T
3 band receiver-43 band o - JeeTH T A ffoas oS 7S, | 200 (@TF 500
fisR mf@ﬁwwm%‘emwmﬂ,mu-mﬁwﬂﬂ@ﬁ*@@ e ¥ GTES TS 712,
g1 13 - 31 fiER Afs e A1 | PN - ‘
By . :

RF Tuned Circuits . - -
. Ganged Tuning Condensers ’
: ) Oscillator Tuned Circuits '

. f@-5.35 : Band switch in 3-band Super heterodyne receiver.
Roicaa TR ey «fTsa iy fReet- -
Cy, C2 - The Ganged tuning condenser
Li. L, Ls —  r.f. tuned circuit coils
Lio, L2o, Lao ‘>  Oscillartor tuned circuist coils
Ty, T2, T3 _,  r.f circuit trimmers
T1o, T20, T30 ~ - Oscillator circuit trimmers
P10, P20, P30 - _,  Oscillator circuit padders

Band switch-a3 & g6 TR By @R B-C¥ fom (R TR | TS HRTGR T AT

g < A oo T (Feeding the R.F. tuned CKT.), T T IR SO

<



ST COTSrANT aar=TEN

- afos fafrem sa¢
93 9T IS six-transistor-9V AM receiver-43 ﬂﬁ%‘m :
' Fhoo
_ ) oo |
680k 330 3E100k 1805E 3?470k gzo:_ﬂ-mm-—-
01 _
05 te
L I 10pf
021 r

-]
Pt
100
fe1110d
N
N
[}
—_—

el |

] —
15005 01 T2 +L | PBos O3
10'[ )
- 15k
General Electric co : Radio in dbistries,Inc Performance
0l1. 03 2n2926 (Red) or 2N2715 or 2N3394 - T1-13694 -R, Nominal Sensitivity 20pv/m
02,04 2N2926 (orange) or 2N2716 or 2N3393 T2, ;1'634;31364 Rated outpyt power 500 mw
05,06 2N2714 (with Heat Sink) - I‘:% 1 Battery Drain - 10MA
Di in60 (germaniu) .
D2,D3 In4009 (Silicon) AC Model 42 - 2A Orher Components
T4 — 5k/2k CT

f5®-5.2% : A six-transistor 9-V receiver .

5.9 CEBHBRE, Feebii o SRS

(Explain the Sensitivity Selectivity and Fidelity)

T5—250% CT/CV

_,awmeﬁwwmﬁﬁﬁejw1wmwmnamaﬁwm

& r.f Brertecs faftre 3@ @3 @ Fromeee iR o e seed Siow | R

| R T SRS e A fire 79 ) 8 fiie siRge deTe 7 @3k €3 e

ﬂiﬁmﬁﬁmﬂmmmlﬁﬁmawwmwmemmwmlﬁmaiw

AT Y32 oFged | R @ T e fRefalie taf#ey g Bt |

(@) CTPRRE (Sensitivity) : @ RSy g4 Fomm ard F@ wrefeFs AR
Wese5 (menr wEfBE CWERT 3t | eBRGe oty wwdt sneaita B W
oFM T T | SRS TG RSN o Gt e T w@ fided @@
AR | QA I AR, I 400 Hz Wgeeie Fomm v Iiffaee 30% TgeEre a6
GTBAICS oM A TW SR [feR T CWEBRET gwta T SBiiee sehes ™,
T g A e TGRS AEHS Mo W 2 ‘
FM ETT0T CFGa 400 Hz TEEse froiier i 3795 i coiebens geen a0
7% 22.25 KHz deviation & ©t3 ©te FM fffreima omtiBR 3
s Rfermr eRRBRG wwe wierersa T s 2w | w)kE R ¢Fv
Ww@nﬁmwwm&zmﬁfﬁ@ywﬁm@mﬁﬁeﬁ

T AT |
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>qY I asﬁ%ﬁwmif&ﬁmﬁa-s

faea form ffen emwe, FItse o @3 EREADRG F1$ (I TR | -
16 ‘ g - -
15 -
. >
14 - - » Ve
E 13— r/
F LA /
3 -
11
.10
600 '_ . 1000 - . .~1600

Frequency-K%z
fﬁ‘uﬂ-b Q9 aﬁmﬁﬁw«mﬁﬁw ~
(%) PR (Selectivity) : I ez swfErs fFeris am fw W@

s Rffe #a Amde Prebel e . | Recever tuned to 950 ki
‘R et B quam s w . L LN Vi
T, cnry P Preebih . aeptwe ) \ 1 /
e ARG Fea @eeR eig gt T

uation.dB

. 4
TR | I @S ARFDE Q-97 W @R \ /
@ Selectivity STl T [ Q-9 AW I TCH 540 ‘ -
~ Selectivity ¥ W | Selectivity AR IS \
T @ Frequency-CS Selectivity s w1
| 3w iR Treuts e 5w w1 [y

ol . . :
540 -30 -20 -10 O +10 +20 +30 +40 =

Trewhr wfme Promee wn Bl Generatorvetunmgkmz
o e T ot fAres fowm M ez 3= 1) f5@-5.28 : Selectivity curve
. () WERD (Fidelity) : @ TR Frmmme TgeEn a0 JEfE 77 W OR B

RfSy STTFoerE @I fiffer FeiF ARIFOIE Reproduce ¥ AR, ONF
' Fidelity e | w53 foug @3 Fidelity Curve (TG a0R |-

Y kS

. Output
I

: i T b I |
-0 1 .2 3 4 . 5 6 7
Modulating Frequency in KHz

foa-5.3¢ : FEEFG 316
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i

AR

e svene S O . e

(2)2€ ~C-WUslelia)y JebedIereb-2 842

S IR SR e Ry ’ [wwﬁfm 55, S3R, '38]
®& : wichAl it o8 1.1, ﬁw‘@?ﬂﬁwwrwmmaﬁmﬁmwmﬁmw|
R AGC GG (MY | [qrifezay : *y8]
- e AGCWW“MAGC@WRF@RIF@WWﬂW@I \
o1  AVC-7 wd iz , [arEIfAeat : "SR, "S8R]
Te Automatic Volume Control. '
8t w : o
®%4 : Tuned Radio Freqflency. o
@) YIRS IS i e [aravﬁf@r 54, ‘00, '55, "SoR, "SOR]
B : cfve fromA o YT R ol | R Berel TETS T @ BES
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(Introduction)

mﬁmmﬁﬁvmamcwwm‘mqwmw@wms Q
Wﬁmfﬁ%wmwm@@mwmmwﬁmmﬁmf%wmumwmw
CFTeCE FOTIe 0 1 oS FoNT ARG . :

mm:mmmmﬁsmmeﬁmwmmmmmwm
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(F) A @TE (Morse Code)

(X) IR (PIC (Cable Code) - ' \ .
() ¢ TBB @I (5-unit Code) =~

(%) 9.¢ TBRB care (7.5 unit Code)

(8) @THEIT @I (Hellscriber Code)

GRErE R GRTER Brdy 7

(Describe Briefly Telegraphy and Telephony System) :
(Telephony System) : (1 3t33 “1rziTy AT IAMP SR SR Brotrer gz _

WWWWWW@@W@%{WWI Gfacem Fby GmfitR, gums Qg

Mmﬁw;mwmmﬁmﬁmmammmm '

ct‘%zmﬁﬁmaaqmﬁf%mamﬁzﬁmcmw%mwmn

m‘@f Pty (Telegraphy System) : Tele ¥ae graphese 96 33 = grw T ele: ~aph

oG TeoifG 1 Tele i ER T8 9 graphese A9 e forew | wefie Telegraph =izsq 5o L&l

ﬁv’mnw@chmaﬁﬁmmmmmmmmmsmmmmmm

cwwwﬁmmmmﬁm_mmwm

CfAre s5fere wuy A1 aTe-97 s (IC WP Frornfer-ag wagm Gt =3

Wmmmqwmwmmﬁﬁwﬁwmhﬁm%@mﬁ%ﬂ.

TR % Beety v | @ (AT R RS wey a1 wam stemtam .

f&.fr. MW:WWWmmDirectWWﬁmmm

(5) Prwgm mf#s (Simplex Circuit)

(}) waH MR (Duplex Circuit)

(9) Ry WS (Diplex Circuit)

(8) CIrELAE MIT (Quadruplex Circuit)
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(3) Simplex Circuit : Jransmitter < Recelver

T QB MR TG T (I T GBI YO (@9 FA W GR AR ARG
Simplex Circuit I T 1, ATFE 9F 0 GBI ﬁ"‘m‘ﬁ (& IR O GO P Q!ﬁ"
I ‘ '
() Duplex Circult Transmitter —— Receiver
TR A Bt AEw aﬁmqﬁ}mqm«mﬁﬁwwm
z@ 1R @ Duplex Circuit I | Sledc ﬁf\@ﬁm &ﬂﬁ AN 9o T (27t
3w e ww WD T e w e
(®) Diplex Circuit : Transmitter, . -Rccclver
wm@maﬁmvﬁmcﬁmmwwﬂ%‘WﬁWa{qm
©ItF Diplex Circuit ¥

Transmitter % +
(8) Quadruplex Circuit: and e ;Transnutter
. and Recelver
Receiver >

waﬁmiﬁmwmvmewqﬁmmﬁﬁh%@waﬁ
+TIRTH T A1 W ©E Quadruplex Circuit I | :
o 3T Bradwe GEe M- 7 157 ¢ Fda -

W Telegraphy-C® ¥4 AL station ‘ ' _
transmit IW@ QR W I station ¢ . ‘ ‘
TS 9 receive IW AR ST

Simplex circuit T4 S ‘

fSm station 'A’ sounder, key @3 ) 4
battery T8 i @k staton 'B S| M. » I

sounder, key o Afds 1 @ circuit —[

normal W AP current &AMS T fiz-yo0. : Single current simplex circuit
1 QtF Closed Simplex circuit 90 |

Ffefr : St @A TR station 'A’ @3 baiterv spacing contact 'S’ €3 MY TF AF |
TA TS station-99 sounder-8UAA armature, :eoidual air gap-9¥ WY TIZH I | IF
(I station X® message (A3 IR JUHEH 77 B4 @ station-9F operator W8 code
W’i‘ﬂ‘l‘a transmission key-42 knobe- < I @R (BTG (MSTR TG O (A FEH | 514
orms FAQ T knobe-B marking-9 QG ©4F circuit-£3 TGS current AR AT Al |
Rig armature-ﬁ3‘ spring-93 TR TR WE T W @R lever-93 ANA WSS T |
-Recelvmg station-93 operator sounder X 3 *H(F BT FTI I |
R S R, BT FIerS B ET GFEs S «aF A5 ¢ et ‘
o5 : 9% circuit-9 TG station-93 ez battery A | TIF 93D station signal &34
F(F, OIF W] AP station ATFHA F1Q T | U2 system-Q T (I code transmit ¥
TN Y ©INR circuit-99 T W@ current &IXS T3 T4 key spacing SqZE A SIF
circuit T8 (G current &S T At | '
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»o A

- o, { TP i3I b e s e (carm) s
: et - Y (I station WS message (A SRR ol o4 @ statioh &9 operator
code W‘a knobe-49 G*7 519 ATH T | T € circuit-93 w4y ea current flow 2% |
93 T YT station- €9 armature BEIBA ¥ | T sounder-9 W ij? I
Operator B¢ sound-CF O #fHTS 1
eI, G AR TS Brea SIS Breae wue TS - ofaw ¢ Frdaent
$3 : @ circuit-a ATSIHG station-4 battery-9% marking point ‘M’ 4% M TH Sic
spacmg point-93 ARY sounder AIYE ATF | I (I station message (439 I
oA o) HGT! station receiption-dd I FCH | Q@ TP circuit-& T4 message transmit

| 'i‘ﬂ D ACEEEY circuit-49 ¥ ﬁT’?l current Qﬁﬁ@ 27| W MLE key space-«ﬂ?l A &
qCF |,

&

m— - .

. ﬂﬁiboo W@ﬁqﬁﬂﬂ@@ﬁwmﬁezﬂﬂwﬁ% ~
TR YN message (29 AR ATAEH =W, $I9 Operator telegra'ohy code W
knobe-4¥ @ BI% T I | T T& station EC@ current 391 T frw e=ifke =
ATTJF station-9F armature THGA AW T sounder-9- g w7 sﬁ EX Recelvmg
~ station-9¥ operator $F W T SN P 9T "iﬁ% A |
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e Rwimatime gos G @ - 749 @ diffefential duplex circuit-43
YT message transmit F9 T 43 $ST station S current-43 direction fRodrend 7w
WR 9TF WTANE oppose I 4% I @ Ao ARG opp051t1on d1fferent1al duplex
circuit 3 |

9% : Differential duplex circuit-49 W‘T@ @W"jjf element 0113 telegraph relay—ﬁ )

‘ 42 3t Srelfis different coil faca st @I coil line-4d MR series- 9 MM, TP Line

Caoil (LC) I @3 o7 uﬂi_‘ﬁ}:‘ coil dyplex _balahced-ﬂﬁ AR & AT AT Balance Coil |
(BC) T { Coil 467 W4y e 74 719 @ o481 current @31k =7, ©UF TedAy flux-1
aTF ETEF oppose TR (T | T @RI @FB coil-@3 current- - T @ o e

relay—ﬁ operate 3 | o
OFFICE A , QFFICE A

DB . ' : D}B

i <

fo&-30.8 : monﬁﬁ‘mf%mmﬁlﬂmwmwﬁ%

! W‘ﬂﬁ ‘\“9"71 Office-99 Kev—cﬂﬁ a7 &7 w7 Sﬁﬁ Condition art Transm1ss10n ﬁ@?ﬂ

Y = Y- :
(3) AKey Spacmg, B key Spacing : 33’ Cor.aluon-«ﬂ Battery C1rcu1t &@F Y @
¥ w1 93 Relay Coil fata Current oaifEs Ty ’1@'{ relay ¥ space bias-a% IA
Space Condition-@ QM3 | :
() A Key Marking, B key Spacing : 9%@ St: mon A Battery-u‘-l? AL ALY A a3e
Marking Current C1rcu1t fitn eaifes = -
TSR A office-a3 balance coil ¥93g Duple“ Balance ﬁGI &?ﬂ?&@ Current
In= ‘;‘_;‘f'z%%:'z“;}a‘ .............. )
@Q{ItS, Ea = EMF of battery A
' Zr = Relay impedance
Zps = Impedance of duplex of balance
r = Internal resistance of battery
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B Sfefa-

1

A qR B ofﬁce-t—@ line 9 line coil fWix eifes current

Ea
r + QZR + ZL

. «ﬂ"’ﬂ”ﬁ Z, = Line 1mpedance

B office-9¥ balance circuit i@ &31&® current.

s = —'——rlL——-—T\o

r+Zr+Zps

(¥l A’ @, B office-47 line coil T I, current &9if&® 2 93k balance coil f‘?‘cil

()
=W | O current -47 % BB 77 | Wik A @ B Station Interchanged % |

®

(I current 291ES T H |
TR Ia = ILITFWZDB =Zr+Zy
A Key Spacing, B Key Marking : UES WT{FI Current 7% Condltlon-tﬂﬁ i3

Both A and B Key Marking : 9 SR gﬁ Battery-2 C1rcu1t 97 Y fifrs m
@ Circuit-43 74w faofregd current S=XS WA |
‘-‘1@?1\, Line coil 8 &a1f&® Current '

r Ea—~Ep
L= r+2ZR+ZL

«Q ANY battery voltage «swﬂvr@ mtwtsﬁ‘ FNWEAEL=Es = E;
Toq, I'L =0

amhneﬁmcﬂmmﬁ‘w&@mmnmq battery 3% office-4q aﬁmﬁw

oppose I (¥ 1 UTF opposition method I |

A station-93 balance coil 932 duplex balance W@ &3if&® current

I — EA _ E . _ I

A'_r+ZR+ZDB Tr+2Zr+ 7L T

R ZDB = ZR + ZL' o

B office-4% balance coil @R duplex balance At @NT&@ current. I's =
Egn _ E -1 : o :

r+Zr+Zop T+2Zp+ZL "

'9¥ circuit-43 operation-43 (¥ s a6 condition &I

9T = '

(i} ZpB = Zr+ZL

(i) Ea=Ep=E ‘

(iii) Relays are given spacing bias ‘
TR, Iu=Ia=1p = IA' =lg'=1= r+27Zg+ ZL T 2Zr + Zs,

| T r<<2Zr+ZL

HANE operation fAT57 table-43 ﬁlih’.ﬂi CARIEAT T

‘Conditiori of Current through Conditiqn of
Akey | Bkey | Linecoils | Balance coil | Balance coil | Arelay | Brelay
' s and line DB at A. DB at B. .
S S 0 0 o - S S
M S 1 1 . o S M
S M 1 0 1 M S
M M 0 1 1 M M
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BfeTpiTTa e ' 59

Re m (Bridge duplex) Af¥5 ¢ @3 IR : Wheat stone brldge -q3 S{F@% @Y
fefg I bridge duplex circuit o et RUEY bndge -9 balance WIEd galvanometer
fﬁ'mmcurrentﬁ?ﬁ@'@mlwﬂﬁﬁ“’ﬂ- .

R _ __Z.._ A /

R2 DB

W‘ﬂﬁ : fom fﬁ'ciﬂ uﬂ?ﬁ% bndge duplex circuit [pla] TR | tﬂi circuit-93 equivalent
circuit ¥ ¢ o ¥ 3 w¢ form «¥f% wheatstone bndge -@F circuit TR X I office
A mark 4932 B space W‘ETG{ QT B resister R1 W32 R2 bridge-99 1 8 2 T IR S
3 IR | duplex balance 4R station I TJ'CiU W{Wﬂﬂ% GT@? impedeance (Z1) I
bridge-a¥ IV @3 I11 7 AE fAT <24 |

4T Zpp 8 Z; A T O bridge- balance-¢ Qnﬁ @3 sounder-¢@ (I current AR IF
711 f$g 349 B key mark 4R A key space IRZH MF O 3 Rodre fiFat 905 1 749 T=T key
mark-94 9F ©49 arig ffeg Qe g &a1fgs current superposmon theorem &Y T (@9
9 T | YoM I T @, A station-9? battery B station-4d sounder-@ current oW @32 B

station-97 battery A station-&3 sounder-é current AT | GBI station T T battery

voltage 941 balance condition-4% 87 (FIA AT (P 1| @TF double current %l operate

9N | (T 7 line- &7 capacitance WE (@ CTFE O IR W |,

-

L

A ' -~
foa-do.¢ : Jw VIC‘ZN AIE6 -
cofferdem W‘nﬁi TS :
(R TCTECE IS FI0 IS AT (B eﬂa&%wwﬁm cGefeferSia 1 Gfeferdm
G5 BT et P s | s % SIS W @ ST FrdeetfE Jerre N F e
(¥) Keyboard : Keyboard- -97 MW ¢ff Key I IR M AN =W | Baudot
System-4 5 unit Code-93 &+] a2 ¢f5 N [ IA W | IARGA t‘-’l3 R-sTTH 8 -
B9 TR IR I (@R I | uﬂt'mm?t @ﬁ%aw%ﬁﬁaﬁﬁmwmmlai
I 7
(3) Letter Shift (LS) Key
(R) Figure Shift (FS) Key.
(®) Space Key
(8) Carriage Return Key (CR)
(¢) Line Feed Key (LF)
G2 D-STTE T J A |

h
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(Describe the Working Principle of Télephone Handset Transmxtter
and Receiver)

(3) GE GWA0R (Transmitter) :
mﬁﬁqﬁmwﬁﬁmﬁmﬂmﬁmmwmﬁawwimw
a3 P GERBRG . I I aETn TG eow R 3w v W Gfrem
IfitR uo (@ R a Tbe uWifdie el amifeits Feee IR | I8TW

el IR e GBI R TSNS IRl IR T | PN TRTFICHFITRE T4
FIIEE STR ALTF WS ALBIHA @ e form o g werad @fersiiom @ afsada
U O T TS S IERhere GNifEts Afdae 1 «ft @3t 22 emtibet Ty
a3 W Sy Gt | aeen oft Glaces Geftr e g s = -
G Gfidas #o7 : 3 k@wEa @3B ®F  Protector €¥ W I .
ST (=B G TR (RN AN T 1 B (AR oS 7S FEA-ZEREIS A
AT | AWIN TS TATWIC 0 TFEN0T 1 AIE TS 6 AfFT 1 20 ) Jered@re 716a
a3 A8 R T ¢ I A TRIPHAT AN AL 4P ACS T® IWS A |
GO NGRS I STR @O T Grefitnaw @feebin 1 @} s
TUFTE SR AR FEYE ey Yok & 37 4 | I NGRS S=kgE
%ﬁanmm%@%m@%mmlﬁmmawmmﬁmmem

N :
Mica and Silk Washers )
.. Movable Carbon Electrode
(Moves With the Diagram)
//// )
7,
/// .
//é )
Diagram ///¢ Fixed Carbon Electrode
L ———\\ V)
(Conical) //
A7 ////é
([
Cafbon Granules ’
Sound
Pressure




By

ﬁ%ﬁm i‘r@ﬁmﬁ°-> ‘

e Brefbam e - W@mmemmemmmw,
»mWWmovableWWﬂTmmﬂWW@mw

ﬁwaz&ﬁﬂﬁ@mﬂm\mm@wmﬁmﬁ@ﬁﬁﬁmm-@ﬁmmi
ﬂﬁmﬂﬁm@%ﬁrﬁmwmmwwﬁwaﬁﬁaﬁ%
S oAkT o0 | R IR Tt TS T frgrle SR 71 GO 93
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I AEEE (Granule) NIZTEHRID OGS fRTba et st <1 T :

A I, R = Wmmma qulescent (wwmmmammmmmm)

re31stance
T SHEFIGE 6 - &fmﬁ'ﬂaaﬁ‘ﬁﬁﬂ\swmﬁ TH, O AR SIS
(1Y (instantaneous re31stance) GIHT, Ri = Ro—T SiNgl .ot (1

* — ve o7 W W@ @, Wﬂﬂwmwxmm’ﬁa fz%ﬁ;mmﬁas

SAfaeT SU{ARers r wEt o 39 2

-MWRLQ?ﬂ%W@TﬂWWWW,

= ; teevbeeeneseiaeattetaneereearaeeraeertetarnt et aaraarnate
R+ Ro—-r sin et e ,

_E

R -1 sin ot ' '
E

K (1 —:—Bsiﬁmt)

—(1 msma)t) - v - o S I
=Io (1 - m sin at)7l e eereerene (3) (
m R=R,+ Ro )

Io; E/R
=1r/R '
ﬁTﬂR‘TY'S r TR Rp 9% tﬂﬁﬁ TP FEH m < 1 AR (1 - m sin ot)! (& binomial
theorem WA RRg® a1 T 4R 7R (3).¢F Frwawest o1t T
i=1Io (1 + m sin ot + m?sin?ot + m3sindot + ....... | R 4)

(q®RY m kﬂﬁ‘ﬂﬂ‘{‘&,W(‘l) ﬂ&ﬁaﬁmﬁ m?2 a«wﬁmﬂwﬁmﬁw ez

L T

Pm 1o (1 + I SI GE) weveoeerrrrerserissereseseeeieesien R

it (5)Wmmﬁwwmmm
'Io—wﬁmmﬁawﬁrﬁm :

Cm= Wmiﬂm|
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Chem RfFer (Telephone Receiver) . W A CBE'IWW fafrerete,

-Wmﬂmﬁ;as Bizst | TS WIS @RI (flexible) SN ANF R @RS (FER

a6 acoustic device e “f¥fbw | ¥3 e g ARET A4 A Watch case T
Rt GRTER TBEIE TJRA 391 T | FMRIeER 1 a3t el o3 FfEf
G St Reafe | ot aus aﬁmm@mﬂmﬁﬁamcﬁﬁ—
ﬁmmﬂxﬁc«ﬁm@ﬁvm:
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(3) Permanent magnet .

(Q). Electromagnetic Coil ¥ Winding
(®) Protecting Cover (metal case)
(8) Flexible steed diaphram.

[ Diaphram

[ B BN B ]
| B B B B

Parmanent /
Magnet "R E NN
( " E EE

A

, fo@i-v0.v : GBfecm Rfrem -

aﬁmﬁtmsmpaePltchaamwmmmmﬁmrmquv
. AT | IG5 B SR &y gl {9 JI9TR I W | @I Flexible iron
dlaphram Rdias QWWWM Permanent magnet -7 AR RIS AT |
Waﬁm @35 R (FOR Protective Cover-93 T4 A AMCH | -
Gfnem R agaa@ - @ﬁwﬁmﬁﬁmmmﬂ@ﬁﬁa@wﬁﬂmm,
2 TS WA EPEDT IEeR g fw 29Re @@ oud FErr g 93l
RSN P TeAg W A A FRFT WA o9, NSE WG Pole pitch 6
TR NS 45 FIP! BUA SRG I | TIH AT sart FIrHe Iacsa
@3B T FMRLFA W O 93 &G (@ WINADS Fi Tl 70 O AW A qECFA P
QP2 G T OR TN W TR | WAR TA 7S QT AR W7 $IA IACHA
e e zu I0a wIdd 0w T | oo S’ diagn Fw Wi )
‘ﬁmwﬁ%mmmﬁmmemwwﬁww
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arwr—r®y L arwr—r O v

aiﬁwqau%ﬁﬁam@@mmwmwﬁ@mnw@mw
ImsmmtﬂﬂﬁﬂﬁmﬂmeWWﬁWGWNﬁGﬂﬁ?
W|WWWWQaWWaWGmmwmw
T =W | .
mﬂww@mmﬁmwmﬁmw&@{eﬁmmﬂ&mmw
wmﬁamwﬁmlaiwmwmwm cvnaﬁm TN 8 (A
ﬁwam@qﬁamﬁm.

<@ T, ho = PM 3 ST £ 31 | |
= WWWWWW&MW@%W«

ier, SIS P (instantaneious flux) - : |

¢1 ¢0+¢v
ST I 9% ¥ J, mammﬂmﬁﬂmmmmﬁm

WWWWWW&?WW Wﬁmmwﬁm
m%m|mmm—
¢v = Kilm sin ot
= ¢y = ¢vm Sin ot ' : S
(TR, Iy sinm,mmwmwﬁww@%‘aam GFB AMFAES I3 |
SIEEE, i = ¢o + dvm Sin 0L ' ) -
Wmeﬂamm,:

»

Foc¢

ql, Fc (% + $vm sin | ot) 2 ‘
A, F = Ko (§0 + v SIN O 2 crvevrnmmmissnmmsssnemmssermsssmmseesess (1)
@¥, (o + dvm sin ot)2 & s w "Nm‘irrﬂ

(do + ¢vm sin ot)? = ¢0 + 240 ¢vm Sin Ot + ¢ sin? ot

-¢0 + 200 ¢v,nsmmt+q> 2(1 —cos2 O1)

=¢0[1 +2msm m't +—(gm‘) (a- costh)J

‘Eﬁ%" << 1T, Q@ (ffo) TS TP 4 I | »
. (fo +dvm sin o)t)2 = 4% [-l + 2%’: Y (DT]
(1) 6 (2) T AR (WP e [
F =K +[1,+ 2%‘ sino t]

= K2 43 + 2Kabo * dum SINO ¢

=K2¢% + Kl SINOE cooorrvrnees et . (3)
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(Define Side tone) ‘
HRE BT R Wwﬁaﬁwwwwﬁmmwx TR TGS
O Fred I G | O 4, T O e SRR (I Sy 7 o3 I o farer e
TG TS AT, OIS RS G T T | AR T4 (FA e (BT w0, wiw T o’
forert 1 FAfSToIR wATe A, oiEeE ¥ dfsfEms AR GF <0 |
A T T o GRS oS (@ tagfes e AfRaw, mm@awﬁwﬁmﬁqaoﬂ
forers RfTeIE (Tem @3 i Wpfes =fets SEfim mRem M wfers e e
BB e et frery Rfreta s e, or@ans fers sam afewfy tofd v
TS AT GF W |
AR O T - SfRTem TREEEY RBeR qa SRR «of §-emm MR Wl RGeS A
awmaﬁmsz|mew@%@Wmmmﬁﬁ%\wﬁ%\mwﬁ?
2.9%. 9%, THSH I, wﬁﬁ—mﬂmﬁmﬁwmmﬁ@ﬂm\m@"ﬁﬂ«

)oSWﬁWCﬁWHﬁ*{NWﬂT
(Mentxon Advantage and Disadvantage of Side Tone)
BT G g - R fie Tre ART GRR oFg A | qFe G
FARIFIA AT STFE 17 ey FFE (@ IS A, nﬁﬁﬁmﬂﬁmem—mﬁm
ST WA NS A, TR O B FIHTH NRAARE T A |
ufiy MZT GF TRA T A, wﬁﬁwﬁwﬁaﬁ@rmead)wmml
aiwq@mmwﬁwﬁﬁmcﬁmawmmnm@ﬁwmwﬁa
TR HRd T T 1 O SERE AR BF W SR |
3G BRI
(3) w%rwmqmwmwmﬂ%mﬁﬁmﬁmwmmi
TS M, I ABEEREIE I (7 O Frew dv e (9 Gt e
Wﬁ%@mmw«ammvﬁﬁwwwmmwmﬁmw
- YDA WF SIS SATS AT T A
. ® mm@ﬁrwcﬁﬁmﬂmm@@w%ﬁtwmwﬁmmmﬁﬁﬁm‘
S XS (R wdw GG efeewtiE i 90, T AR T08 P wURwes Ars! 9 tofd I |
(©) ‘WW@%W&WRW@@?WW&&W;W&WW\W
@ (TTRE RIS W I X (AR F| 9 WESLRRT IR | o
(8) w%@@ﬁ@m_w&mmﬁm,ﬁﬁﬁ%\mmecWﬁﬁmm,
' T RIS GBI S (@lfiTe 96 TATS S T | ‘
ASTIC W53 FIA (Operation of ASTIC circuit) : @ CB GRTER GRS
mmmwaﬁﬁmﬁwmwwmnaww
Brieawate 99 2 Anti Side Tone Induction Coil | GfbT3 CFTA ASTIC 8 1 1 (
mﬁ%wmmmmmmwmm S T W SGARE (B
AfEG |




- " a

. 3 Fro1 srowT=rf e a1
0o . . P dfafmiae-)
o= e ‘ iy o Sy
ASTIC &3 5159 (Construction of ASTIC) . forra fowa ASTIC “TiFGA sTow (WAL Q-

=

(A) Subscriber Talking _ . .« (B) Subscriber Listening
f5@-30.» : Principle of Antiside tone Circuit _

ASTIC %5 fox wawa enfdr R Induction coil 93 YT SifFe | g4Aw e FEE AW
AR AR 9 TERT GO RO e T | ‘ '
A (Working Principle) : o fom wmf TS T 5 JETHS W a3 W Z, = Zs
-, mﬁ?ﬁﬂ@z@amﬁmﬁmwﬁaﬂa @ @W e.m.f RfeR g fa @
Wcﬁaﬂmmnmﬂﬁﬁmﬁaemf@saﬁmtazmaﬂmﬁmm@%camm,nﬁewqﬁm
m%'zaaawmmmﬁﬁﬁlmm@mhﬁm,ﬁmamm N
wmw?ﬂemiﬁswmemfmﬁ@mm,mfmmmmmmmmuﬁsaw
mﬁmmﬁﬁ@wmwﬁﬁmwmwmanmq Qe TTRR
maﬁmﬁa@mﬁmwﬁsmm@wwmm,mm@m
Wmnmﬂfﬁwwﬁsmmﬁﬁwﬁwﬂmmn :

s0.¢ LT BRI TJIES GIPTLd I
(Describe the Tones Used in Automatic Telephone)
_wzmmm‘mmwmlﬁwa@mmmm: E
(5) " G (Dial tone) : T4 (FCH Calling Subscriber R GISTD (S L &
: ﬁm@ammmmmmmmmmmic&mmmwmm,
QEES O Subscriber TS TIHIFL 49 FACS AFO WR | B2 AITICE SRR T
cﬁnmmm&mmmﬁ:wmm:wﬁmmwmm‘
0L A A AN EE ZCS ST (B TR WIGH | T4 S1EE ST ey G
maawf%ﬁﬁmwv@wmwmmlmwm@ﬁ
Continuous tone-4% @‘f(.‘ﬂﬁ 33 Cycle/ seconds. ‘ :
(R} Ring tone : T4 Called party-43 G Ringing T8 O Fi3e Freegs WS @
e ?‘ﬁ?‘{ﬂﬁﬂmﬁ? 7z FFR WGT Ot Ring tone T 1 W Called party b
. FeTE P BE1 @M F@ W I W SR ring tone ¥ TA-TW 1 4 133 c/s
frequency I® interrupted tone ¥ frequency-ﬁ Ringing current-4% frequency-
CER IR interruption fwg : : ’
0.4 sec on; 0.2 sec off, 0.4 sec on, 0.2 sec off 4SIA HCS AP |
(9) Busy tone : ¥¥1 Called party-d ool 4% A o wizAw FiEse e Calling
Subscriber-@3 I @ tone-B 79 ST ©LF busy tone W | 93 (BN CTCPICAL &
ﬁﬁaﬁuwmw'uwﬁﬁﬁﬂﬁmﬂﬁmaﬁﬁrﬁmﬂw
oo 4 TF 9 O FTSER  11th Contact-a €I Zx | T4 Calling subscriber S
hand set CATY (7% BIR a3 B T 1 9fb 400 c/s frequency faf*® interrupted
tone I interruption fEEA :
0.75 sec on,0.75 sec off and So on. *



arr=th -

e Smalagarc S | ~ 0

g

(8) Ruuwmber Unobtainable Tone (Out of Qrder Tone) : I¥ Called party-¥ BIETIT
T AT S AT ACE 7 NERN O CCA! FIACA 7R sihext T A I FiZAA Feeiga.
TS (T (B IR APTHIRAER {6 i (7% facicd number unobtainable i Aout
of order (31 701 | &% (BICR Frgeaf® 400 Hz 9R @6 @3 continuous tone.

/\/\NW\NV\NVV\N\J\/\/\/\P
DIALTONE 33 C/S

<—o.4-y‘o,z‘<- o.4->lo_——g SECS —.——»l

Wi—WW~ — AWV

RING TONE = 133 C/S ‘ '

<~ 0.75 0.75—-‘

BUSYTONE 400 C/S

NUMBER UNOBTAINABLE TONE 400 C/S

10+

10 + 10+ .

" CURRENT OR VOLTAGE

10+

2! I |
0 1 2 3 . 4

TIME IN SECS —_—
(NOTE ; TIME PERIODS ARE NOT DRAWN TO SCALE)

foa-30.50 : TN GRTFR I37S Rfey cmm Xlei]

yo.4 Ry et Tmifr <&k 3
Describe Different Type of Dialing System
fafon e T Mafs Tt TR SITesa 91 X
(s) fefdm GRTeR Eo 7 SR (e TR | Q9T ZET :
(i) Pulse dialing @ (ii) Tone/DTMF dialing |

)

(i)

Pulse dialing : GRS (5 FSATH (FI7 THIFR (AT I1& TR O GRER
HETER 6o SR T | oK <ATe: TR AERS g ST & EferS (T (e
Biot 2Tl Oit 6oia e IR s Gicers AR AU ST Ty T | (T 10"
RISTIIBCS Bt (el & @i (TTATS STAiEs off SHiept Beoty T 1

Tone/DTMF dialing : TCRGAS GRIFR 4w PP @3 DTMF To1 (IS

15 T | B CNIG @ DTMF 8% (NITs I @ A g et e 4w | g

DTMF Giice ofefs ify aaf e Mewiem Grgufy ooy F @ FamerE S
@mﬁ%&ﬂamlwmmﬂﬂmem@@mﬂmmﬁﬁmﬁe
o 2SI R Brgwf o B RrprafHffE Feme Sty 2w qwwte T |
A 1" IO B9 T ST & A TS 697 Hz @ & F9TW TS 1209 Hz PR



o -

aﬁ:@ﬁw ﬁuﬁmﬁ&-

ﬁmmﬁ Beors TR GG I | FA am@w@ R ¥, "1" ﬂr@mﬁ?wm gt

mrmﬁ\swaiﬁwﬁm@m&ﬁw%@lmﬁemw

ez fora ottt et
- High Group Frequencies (Hz) s
N 1209 1336 o
» Neormal I ' 14:77 165:3 Extended -
= - Keypad : H Keypad
N N
) Abc Al
. . Aoy oo
697 -=e--v i 2 %173 A :- (R1) o
I . - taaqend .
' E- P R MR E 2 H R
§ 770 4 | 5 s '"l‘!.”:- (R2)
5 : H H ’
Fos. ] ] e L
‘;852 7 Py 9 C t ; (R3)
8 : H Peeyesd -
: S H : H
H H geedaas
E 941 ~eonen « .l o ¢ I D Reeocieeen- (R4)
celecmsean
: R =Row
© 1 C=Columan
(Cl) {C2) (C3) ~AC4) .

a - fw-do.ss : DIMF rgufh ’
R) WT'[ chﬁmw C’TCB?T o o7 iR e (Push Button Dialling System of
Digital Telephone Set) : Calling Subscriber-a3 Gfwem e ARy g Tre
' CRTE A Bl SRR FONST S SR TG 20 TR | @R T 9] eI
g AW | EA-(3) e (o1Be IR e () Sy Srm A1 s et | 2% i
At ermIfEiR ¥ @99 W N Push Button Dialling | (3 1N 519 (ewa ¥ &%
wcaR T @@ R qen Grenf awwe o v 9 s = @ o
Wﬁ,mam@mﬂmwmﬁ?ﬁ@wmsﬁmﬁa Push
Button Dialling System-«@3 %S (AT T :

ngh Group Frequencies (Hz)

Normal 1209 1336 1477 1633 Extended
keypad i keypad
\\ '// v
3 €97 =sneo- T R o e ¥ N e ®y)
: ; : : B )
g Ghi Jkl v | I o
g 770 e pill I Id S BN i £ S0 TN SORRE FRLRY ®)
B : : il
B 852 - reacfro| Pl TOV L AWxy i o jocdel (Ra)
] 7 - 8 9
é’ : T : ey d
2 : N .
8 941------ .. o.p # D Fescedesane Ry
....;. ....... .
H i R = Row
(Cy) [(eH] {Ca) [(A] C = Columna

f?Wl-bo MRk Push button dialling system (DTMF frequency)



- CoferceIeR “@fﬁ} ‘ WY

QLG F2foR wﬁﬂmmw&amﬁ?mﬁ% Wncﬁ‘mﬁffwﬁmﬁ‘mm
oy fo 3 T A% | Push Button Dialling System-@3 DTMF T eees MR g fAe
,ﬁamwmﬁmvmmemm@wﬁmﬁﬁmamammmmmﬁwm
TUR @ B B MR 6 T e g R et ¢ Tw B R Feema S
0T ST (15 TS G ARG T HEG T | @HA-27 “4” TR ABAT 014 (Rew T, O
39 M (@ 770 Hz § ST AW (AF 1209 Hz RFE G frgwfi Ty T awwe T
mmogmwmwm@mﬁﬁwamamwmswmm‘

(©) NWD ¢ IDS wiFife 59 (NWD & ISD system of dialling) :

NWD SR : (i @35 e Ry N Subscriber

’ ’ _ ‘number

wewed WY Telecommunication-§ ) =
& NWD. (Nation Wide Dialling) Area/Trunk |  Exchange Line
wfr e Ghitem amm R Code .~ Code number

| SR A oIS | AW f5@-50.59 : NWD Dialing

G A4 Area W93 Trunk cbde»m 3 @, 4% Exchange code 8 Line number
 IRTAIWOTH IR | :

ISD SR : wmanﬁcﬁﬁmmmwmwmwmwm T s
foram ey (AT RE

30.58 : *R¥z TR &
 EFRA 5% IR (STD) el Direct Distance Dialling (DDD) 4% ™R8 X &) *tma
T eSS T, T SO Numbering plan PR MEBS 70 | @4ty S9lfis G/ A
or e amm A oA wreeiifes GRRTREEA (¥ International
Subscriber Dialling (ISD) SoS{WTRA & International numbering plan qF | C‘N‘{ UEY
Areifag oW S HISHIES ARPEFZIN GIRIFER =AM F T |

Country National
Code - number

e 911 digits Pl 9-11 s ]
e— 12 digits maximum —)|

fo@-y0.5¢ : ISD Numbering Plan -




208 T e Ay , |
squWm%WWW aﬂvsww W@mﬁﬁﬁwmﬂm
o Srfg -

(Define the Terms Traffic & trunking, busy hour traffic unit, grade of

- service, ava:.labllity and Erlong's formula)

Traffic : mwm@ﬁr@mam@awﬂ—mmcﬁﬁmﬂwaﬁsm
wwaa:iﬁasﬁﬁﬁ(TU)wmﬁ%memmmam@awﬁmm
2NRA (ABLF I |

LW N= ﬁﬁﬁmmwwwm -
T = 1% (e BIZ (3%1)
A= iﬁr«mm(mi%ﬁﬁ)w

$@®, A =NT
3, T = 1 hour &, ©@A =N
wide I 1y iR 5w« 9%t 7w, WTuamiﬁwmmwaﬁwmw|
@Wmﬁzﬁwﬁmw1030@@1130«%&1}@@%@300@@400@%«
i 74 1 B (Trunking) ¥ICS (P QA5G &S GRTER 391 6T 49 T trute @
@_”’IA: . .

: ﬁﬁfwm QBT (Busy hour traffi¢ unit) :
a?ﬁﬁﬁmuaﬁﬁwmmmmimmmutewwmiﬁmﬂwwmn
W@w%mam@mam@aiﬁﬁﬁw%mumaﬁaﬁﬁm,.
rg W1Ee gwe [{fe wews <t 10,30 - 11.30 AM, T fora (T TR | SR,
m%ﬁwmﬁmammmm@mm&@waﬁammmﬁﬁﬁ
msmm()JPMn ’

_ Number of Calls in the Hour

0 2 4 6 8- 10 12 2 4 6 8 10 12

" oy ———]
‘ © HOURS COMMENCING '
- f5@-v0.5 : Incidence of Telephone Traffic during 24 Hours of a week day

ﬁ@?mmwaﬁmﬂmwwﬂzﬂn@wrﬂﬁfwwmﬁ\@mﬁaﬁ '
a3Foe e Seatam ITw FER @I 6000 T 93 & qHHLE mﬁwmizmmﬂn 5000 .
T, masf%\@%(Caumg rate) TE-

Busy hour calling rate, R = 5888

= 1.2 calls/Subscriber
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B

v Cabinn g e | "ros

ﬁﬁawmmmamaawﬁmwﬁwmmmm@mﬁ%memm
G 91 | Qe TG it efer®w o Jife afimiet st zm
I N = Average number of calls i in the busy hour , -
T= Average holding time (hours) ‘
A = Rate of flow of traffic in TU, ®IRt9

A= NTooiiiie e E et ee e (i)
a4 I, T = 1 T, SR
A=Non (i)

meﬁﬁﬁﬂlw@mmﬁwﬁﬁﬁmﬁﬁ@mmwwawwmﬁﬁa
WG ST TBADT TG (P THTEIHA 1T I TR G TG 21 7 WAl I |

@WE SR AfEH (Grade of Service) : (FITH GG T Gifrs e R v s
mﬁsmﬁiﬁw«wawﬁﬂalwm%ﬁmwwaﬁswwm
Tmnawmﬂzﬂn%mﬂmmwmwnﬁfgaﬁrﬁﬂ&nwﬁwwﬁﬂmm
e A0 AT 9 o A |, .
WM@WW%W@W@@W@WW@%NWWWWN
mmwxﬁamnﬁﬁﬁwmmlostcauemﬁcanwwwammmwwﬁ
AfPna IR W

WA = Wﬁ@ﬁﬁﬁwmmmw(a ﬁﬁﬁm@miﬁwww WC\‘ZNSWW%?{

—awmmm%ﬁo.omwm,zﬂ% 1ooom2ﬁmwe®‘500®1ﬁ‘ ‘

T AR | .
witsgwiRkRE (Availabxhty) TRTSIANRIAD S QHLE o successive CTETW wio ot
fireratam Wy e Freada fren e P (@ B1E SREIPTR @S IR A, S AW | 7
(PR CHTER J3A M1 @7 IS FHIER IR T TATR T I I T, SIge 799
Availability =R “iteqt I | 7 TS GHrER ARG IRT FOMP &N, IS orea
3063 5T QA g G Availability SF STt I | ,
WR™ST ¥ Jd (Erlong's formula) : faf%® Grade of Service-q vy ﬂﬁﬂT‘T anGicant
I o7 FOGTE YRR AWEH W, O Erlong's formula-93 T e Fdn s
T ' ‘ o
Erlong's formula & fiss- , -

AN -

B N~ .
= 3 N -
1+A+g‘, g,+ ..... +% »

I,

B = Grade of Service

A = Average traffic offered (TU)
N = Number of trunks.
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wﬁs.m'aem

31

mmﬁ? ‘ [t : ob, .\o s8]
Teq - wmwmﬁwm o3 7 o fer s g swre «in, sz
RIS A1RE (B T |

) I, cmﬁrmmﬁmcm%wﬁw#mmwmﬁmﬁﬁﬂmwm SIS ARG

. (B (side tone) ¢ |

Q|

9]

81

¢l

Y

-

ASTIC J? ' ‘ . [qrefeEr : 's8R]
07 : mmmmmmmmmaﬁmwm«m '
T W 9 e WWW T T Anti Slde Tone Induction Coil I AT
ASTIC |

R - IR : 09, 'ob, '38]
e - ma‘mcww«mcﬁﬁmwummmmmc@vwmﬂmﬁ@ﬁwﬁm
accesswzrmmaﬁ?@ﬁmmﬁmmwmn

" WOAE SRR Tl G TS T s B By [wﬁﬁ:".s.z(séf)]

Tt : Tl G sﬁ@mww,w—

() oI BF (D1a1 tone),

() 2 GBI (Ring tone),

(0) Rf& G (Busy tone) 8

(8) TR SYINTSIGIAS ot (Number unobtainable tone) : ,
NWD 6 ISD @7 {7 forg | ’ [A1Ifar : “oe, ‘ov, ‘ob, "So, ’33]

. %% : NWD @ ISD a3 sjefam ?&Fﬂ Natlon dee D1a11ng QR International Subscriber

Dialing. R : . )
CoRTCE s GfEtE R :
ey : mmmamuﬁm mWWW@WﬁﬁWWﬁ% ]

<l

Q1

i

wmrmﬁ%mwmwma ,
Tea: m@%ﬁmw%w&@mﬁwﬁamﬁawm—'

i=1Io (1 + m sinot)

fozat epfres wef 7z 713 | o
Gl Frbtm ey wed 3 ¢ By

%7 : BT BieBem gui wet feal | qer-

(5) TfTR, , _
() ffrer s : .
(0) Gferem =g |
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YR

apwr=-

- (BfeTCeICTs Gy v 04

RS

i

R

LN

o8 1

M|

Y

°oql

3|

bY- 3|

RO |

Energizing Current F?

e : wmnc&awaomwmmmwﬁxﬁmmﬁq@mﬁwmﬁ .

T4 1, OIS Energizing Current I |

ﬁﬁmﬁﬁmmﬁmf

Te cﬁﬁmwﬁﬁwuﬂmaaﬁm mhg%aﬁwmm@wﬁwwaivn@am:
G Rfrean st e

T F= K2¢2+K31msmmtwf?mwnersﬁwm‘wma :

DTMF € d7 , -

®%a : DTMF & Dual Tone Multi frequency.

fRO™ SRTFR GTET TR s T30 ' F A

% - FefeDTn (o GBS e 33 | 71 ’ . "
())Wwﬁ T8 \ -

® B/DTMF SR GIIS | o

CoIDE ol R e B

Teg : rﬁﬁammamamwmmsovwgm v-aammmcﬂzi‘a
AN A FRAR IE |

,ng tone telephone exchange-<d (I W T H?

m 93 GG FiRAE Pieerds TS Calling Subscriber-a3 B ST |
NWD 43¢ ISD < 1 = e

¥ : NWD @3 "1‘f i TR Nation Wide Dlalmg Qe ISD- «ﬂa "1‘f i TR International
Subscriber Dialing |

RS e F1s 012

Beq - Waﬁm>oﬁaa°ﬁzw\s%tmaﬂehmbmﬂmmwmmjfﬁmaa
Wﬁf@iwmmmn

ﬁ&mmwﬁt@%ﬂr

et : ﬁ%mwmaﬁamwﬁmwwﬁomwmﬁf@memaﬁ <
(Busy hour calhng ate | |

Grade of Service 7 ' ' .

BeR : wordle F3A T e TOIR (I TR G WA (7 FEEA 7 (loss)
R = “‘iI ©It® Grade of Service 9% | : )

Wmﬁﬁrﬁwwr

t

B mammﬁwmﬁﬁﬂﬁmmmmmﬁmmﬁf

Mﬂammﬁmwn@ﬁﬁ%ﬁw: .



b O iR dafmie-s
R | Erlong's formula ﬁﬁ”l‘ 1
B9 : Erlong's formula-& ﬁ'ﬂﬁ’i-—

AN
. N!‘

B= A3 AN
1+ A+or 2, TR T

AT, ‘

B = Grade of Service T

A = Average traffic offered (TU)
N = Number of trunks.

R G IE IO ~ -
Tew NWCWWWW@WCWWWM&?%WN I BRI T |
& %fers fFfis MeEs @ @R 9T &4IR (FI0C FoAWT mfﬂwﬁ%wwuﬁﬁﬁ AT T
mwmmmqﬁmawwml
S X901 ,cﬂﬁmwmwamr . ' S -
X m.mmomﬁww%wcﬁﬁmvwﬁrwmﬁeﬁﬁ—Wrn mcﬁﬁﬁwmw
waammwﬁwmaﬁwﬁ:amm
38 | WO GREts & R erfr Fieby ge W
- BeR : WIS GRS T ﬁwﬁaw w2 &9 | T~
() “FT iR (Pulse dlahng)
~ (R) @ ©IfR (Tone dialing),
¢ | G TR o Ryt P )
e : (BIF i @3 AR :
(>)aaﬂ%@ﬁ°ﬂmmmﬁ\mm@ﬁn
() GG AFER AT @A T2 |
.Q% | NWD *i%f 3ce I
e meﬁmmmcﬁWWWa}mﬁmﬂmeanw
mxwﬁamﬂawmwﬁwmm@mmwwmﬁmﬁmwmﬁw
- NWD @& DDD (Direct D1stance Dialing) *&fe Tz |
Qa1 ISD % e T :
e - mmmmmmmmmmmﬁmmqmﬁmﬂw
- *wfere ISD I&f® Ie1 7 | , ,
Q| NWD %% 38 (rans | -
®%7 : T8 NWD 16754 T0aB (At <o «

Subscribef

ST » ‘number '
Area/Tiunk Exchange . Line
Code i Code - . number- .




(g)s‘( S VIIN! 71 W—ru@ '

Uiy, Ty -f

TRy

ofTETwREpy _. o 205

Y ISD “I&fa F7CIB (e |
TEw : A ISD WWmmmt

; Couniry National
Code numbey

k" 9-11 digits -)‘(- 011 digits _)' L )
I(-— 12 digits maxunum__)l ' wyth

¢o | GifF I IN? .
T : maﬁ@%ﬁawmwmﬁmm@ﬁmmwﬁsm mmﬁwm:

ey 1 Rt e Bifes BEHT Ar

BE : Al T ATTIT AT TG TS TP I FEA, mﬁ%wewmﬁﬁ%w'
o GG O A IE I[N

T wwamwﬁ%memmwmammw%mmﬁﬂmm

S ST (G o AR 0T |

v 2o

3 WWWWWMWW! [Pt : o, ‘09, ‘ob, Yo, 'S5, 30, )8]
B : T GhRnwm e ey Gremres gt fmms - )
(3) &R (1K (DT) : 33Hz 93 Continuous tone
(¥) R BF (RT) : 133Hz 97 fafoge P
(o) Rf®% G (BT) : 400 Hz 93 fafeys o
(¥) Number umrobtainable tone (NUT) : 400 Hz 99 tﬂiﬁ Contmuous st o
y)  rpufer 3l S GREm G §-+01% W ¥4 : [artfaar : 3(8%)]
C e : i et 9o YR GRTER o5 A-Ae WEE I -

High Group Frequencies (Hz) -
" Normal 12?9 1.'3:36 14?7 163.3

: H ' Extended
Keyped | | e i Keypad
f N : : : "":"""7
\ - H : o ."j.“‘ §
~ e L o i et
g dm Jki Mno I : :
770 =--==- .-e- -- --1 t4-2 B Fe-eeie---- R2
g L s T Le T e
g : : : ‘
=5 3 s I I___-.__. i .
PPN o YT ) O 5 e R
e 7 9 .......' H
3 : ' H
& : P ede
§941 ------ - * 0 |- «i -Dr- ----- {R4)
e P
R = Row

13
i
It
’
»

€1 ©a 3 (€4



‘,"xf:_,
LA S

O SR

Smferars o gty

ST el

»|

do !

‘ob, ob' so]

;oq’ fo'b" !}O]
’0‘), ’Ob’, ’v‘)O]

ok, ok, "Soi

%o .
o mwmﬁmmmmw [T -
e : m@cﬁﬁmﬁmﬁrﬁmqﬁm— _
(k)mﬁﬁﬁﬁﬁiml
(q)a’aﬂm@ecﬁw?ﬁa
R
(>)vjﬂasvnemammmmt
() VTR T @ 70 foBama ort oL : ,
81 WIS G AR o | ' [T : o,
C e WORT 50.8 T HE | S
¢! wﬁwcﬁmw@mﬁm [W:A’oe,
BT : R 0.8 REBI | ‘ o -
meﬁmﬁmmmmemm. P
T : At : '
(%) @7 CRRBRG B
(¥) @01 (IR TuT© AR GIR |
(F) OTS 4T ~GWA G 77 T | -
() TR xewl TR R Ree fEMB e (Rt (A | .
q m@wmmmemmkmmaw' .
J , (3 .meﬁ(ﬂf@ ‘ﬂﬁ\éﬁﬁﬁm"f’ﬁﬁh %’ﬁ?ﬁ&ﬂﬁﬁ‘{cﬁt Cﬂmﬂﬂ"f@\’i’ﬂf?
 om o R e afis GceTs R s ee Seety TR |
- (}) GF/DTMF SRR IS : aimC@%@mmewﬁa—«wm%%mﬁqﬁ'
‘ ﬁﬁﬁwwﬁwﬁﬁammew"@m@ww&@mmwwmw
. ‘mmﬁw’@mﬂmﬁﬁwﬁemcawwmwﬁmmwwmwm
- " BTG N I |
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09 (Understand the Concept of Digital Communication) [A )
7 G i TS 70 o TS
3.0 SR - :
(Introduction)

@ wﬁmﬁmmam%:,m%wﬁﬁw,mmmmmﬁw
Wmm@oaaummqw@,mﬁs%ﬁmaﬁ@ﬁmwmm
WWPCMW@@IWW&WWN%ﬂQﬁW
mwewﬁﬁmeaamqﬁwmr

fefBm sREReT AR : '

foftmE ssfraiea AR fma :

(o) aff s it g o

Q) @ TaEE e ¢ e RfTs 4 |

(o) D B SfFrRPRet TS | :

(8) i FRBREFI TCSHR AT 7 |

(@) ﬁf‘@ﬁmﬁm@f@awwwmmwﬁmemﬁWWWWs

) @t oRDE B 2re uite wwe Y g3 e M w9 T |

(>)%@3ﬁaﬁ@mﬁmﬁmﬁmwﬁm.
() SIS FRRITT Accuracy 6% card fefedra BN FAATE T T |

33,3 fefedm FfEfm AR <
(Mention the Advantage of Digital Communication)
@TWEWWHWﬁWWWWWWﬂWW!
a7 AR e eme T o
(s) Fofedm SRS GfioR e o= = |
®) @7 s Ry wibe Bresw oo™ F41 T |
(0) @ FwHm @@ (error) T !
(8) TS RTH ©BT GBI I I |
(¢) @3 f=re k)’ ' , , :
O | TS STEIER SER (AIRTS AL SR TS S O T A
(1) aﬁﬁmm@aﬁ%ewmmmwwﬁmwmwwml
(») qTs 932 feoale 8 TR (F1C (Error Detecting and Correcting Code) T3 ¥4I
mmmwﬁ«mﬁ@mmmﬂmwmwﬁﬁmﬁwﬁwmi
(») OTS (T (I ST S FrAfas = T |
(50) T ey wiba BrebTR B! SRrad IR F AN
(53) TS (@ CIA FEBTR 7T 31 7R&\ ! :
(3) TS TS WA (1C)-TN e | Wik a7 eF g R A I A QR AT
. fofEbre wigft Arem w1
(39) TS STAFR (AHARTST T T T |
(8) T i RefEEE Srodue A7we gltes ¥ I 1
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33.% Sampling o 3t

(Describe the Sampling Theorem) ‘

Wﬁﬁmmﬁﬁwwwmw(PCM)WWNnm
BT srrere v AR AR TrE 39 W1 Sampling ©F WPIE @ @I ARTH
TR 7ESCS Sampling TF A% Sampling Feaafm et aw wfewy st wfifem=
e fafreram wug s fEBraTR JHsBemA J0e Al | wdie T (A “femt TgeeTiN
*%f%2 Sampling T9 A% Sampling FFaERE (fo) e (2f,) T o @, ©@ 77
BRI (f) RfTes T dfan B seBesima 20a ) widie 7 syt G (fa)

@3 Sampling BI3W Tg 2F, W& Tg = ﬁm | ABACHFE 7R Sampling R Ffa Fa@

" Sampling 0§ &AM T4 70 | Moz gmd w1 1w (@, 748 SEEmAET Sampling
T4 2T 2fyy, | @ FEH PACE T T Nyquist rate. o wiee Grgef @@ 300 - 3400 Hz
@3 & Sampling T T 8000 F=F/CTIT | w4k @ Sampling W wrcaras I @‘T@‘Tﬁ{
e foge e it

" 33,9 Sampling-99 JITTSH

(Mention the types of Sampling)
T (INA! ITECE Continuous FHAIE ﬂﬁwwwmﬂﬁﬁwmwm

Samplmg Q|

Sampling-43q YICSA :

Sampling RIS fo7 et | 9

(3) Chopper Sampling, (R) Ideal Sampling 8 (\9) Practical Samplmg
Chopper Sampling SRR 12 &34 | 1~

(ij Unipolar chopper 8 (ii) Bipolar chopper

" Ideal Sampling WRR © &JE | I~ .

(i) Uniform Periodic, (ii) Non-Uniform Periodic 8 (iii) Cyclic Variable |
Practical Sampling WR1F 4319 | I~

(i) Natural Sampling 8 (ii} Flat-top Sampling |

35,8 PG ¢ PIFIQT-a7 CRRIBIRTEr @ (-3 TS 7f

(Describe the Quantization and Coding Principle of PNM & PCM}

(3) PNM (3Iftr-47 WAE (The Coding Principle of PNM) : IREN SwwTy PNM
3t Pulse Number Modulation IJ4%7 & T & b < IfEFem Frodba 9
TG A TR T JIZ T T GR I TG (Useful modulation) SEPTCA
(&frs s SR Afqafes g

AN WCHA GR 2 WEfADETeR AR @ren ' (s FFut awiER (RasfReeie T
FIATT T FE® T et fed e =@ :

TR (AT A WAL TGN AGARE S ST I T (SRR IS (1T,
s Rfeq et am fon Gempfe oo ot <@ oI I @i sieeR TS SR
36,000/ sec. TH A MY TGwrH Feraf® 3000 c/s TW, oiRw TR Tgeerid S @i
AR AT 36000/ sec. TS *HA Wy ARASH 2d 1 No Signal Modulation-43 e
(@lf¥e AT AN T 18,000/ sec. WA HEH AT AR &S | (IA qIWS A
TGETRE & 48 A Mies &) AEe[ Y A 36000-6 1 o fars, € v fats
AT YT O (FITT SISBLoNfie A AP 7 | Acoustic transducer-943 34 W
A RN 76T & Rfrera apE A P R g 03 St st
RGN (o6 | T SRBHTEIeT BrwRey AerT weE I9 T, WW@WS:W
B3N FBIRSHTETR TeE AfHG ’Short) TR TR



w8 T e SRy |
ﬁmﬁmﬁmﬁ:wwwmm mmﬁxﬁmwmmﬂmnaw
AT TS, A BiRfAe @R st wpRiBEe 9 A | WAWWWNW
ﬂwwwmﬁaﬁwmmﬂwwm|

: ‘ it1 1t Maxmodulation
AL L] emotin
sl o i
’C V' - - - - vi.;xrodulatmn
- in positive direction

foa-39.5 ¢ Pulse Number Modulatlon Svitern )
mmwm +veﬁwmmwﬁ'¢mw«2aﬁmmw

TR 36000 WA ==q 6000 OIS &) NS R *1rers - @3 @SB Vertical line pulse fmaxt
| IR 1 IR B QI Agwe B a3 1 (afS 7w @, no modulation SREE (G @F .

 Siteel, TR SCEE GRS T | GOIR FRA B-C (T (B &t 18000 SHETIETES SIS
| AR C, A-93 FoNE AT T —ve s Ml wgeerin Aot v 1 o139 C-co @it
1o Jroifs 2 1 | eI FEHBI 7= (&S AR A 36000/ sec. (A W A AfFwET
T | e 9g @R No-modulation SREIR T4 Modulation SRR &, TYETa AR
qa\mﬁmﬁ?mmﬂm@tﬂm1mecarwmf§tm°m|wmwcn
TR e Rfey st am facn Bempfer g a2 foss B gefba o zeem 1 @t
;aﬁmewmma mwﬁwfﬂ-‘m “ﬁxaﬁRFWﬁN‘-ﬁ_l

Antenna

Pulse ' __R.—_ Ke . —_)_—_ . RF
; yer ) y Generator

Generator

Keyer
width

Local Modulation . "I Control -

Cireui el - , )

‘Amplifier

Saw tooth :
Generator ] .

Microphoné o

~f5@1-35.2 : The block diagram of a PNM coding sysf,em
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T I 'RF Osciliator 200 8oty afos frgtafi aiff-az siemteten e soifsams or Ell
G (Operation) : e fota fife g corber wors wscs B 35,1 7% fra G
QAT | D-4F ACPIGT JAAl ST mIEse 2re Berly ety STS A e s,
TR T At T ) DB AT Cutoff condition-a IWF T W @R D-(S
gnfifs f3fi® seare otem T &9 Keyer width’ c-ontrglrcirc‘uit wa fafae @) @ P
RGP AT BT TR WP RF ARG Sene frafyrs 2@ | B e Keyer width control-
3 STTD5 VA, A Keyer-G 518 73 | 901 et Comicada a7 ofePTeEE Fraie e
A T M) 1 7 Wﬁm@@@?ﬁlﬁwmmﬁ, 9% MR Starting
time *RAETT | Tr@ WLBHF AR (N e T (Fixed) A | comeerer wrgzemm P55 @ze
H-B1 (HIRBEA NS (odbuan 8o SRS “eTT E-4q starting time W37 a7 | B
(SR S G-Saw tooth voltage %og = | T &, E-AE0 Starting. time. f%3 3@
@fmmmmmww,mememw-ﬁwmmemm
T UM R | AT B-a7 Wiieas e <9 T | CTIRIT TGP N Zr Tgremeivera,

g - : X - 4.
TAESCS Keyer width control AREER WG AT E frem sme 2ee @a fograin W@

T TR R I A Tes oA +ve AGRBEE Ry -3 ST @R T
B-06 AR AR AW A FAsH Frd s i ATS A E-a9 1 @S ard @32 —ve
Wwwmmﬂamm@mﬁ—wmﬂmum AT E RIS 204 | Gl o
E-93 Bey ofitew 5afie Signal modulation TR 2§ 3@ qae ey Signal'n“lodu']ation
AT A1 TES R s swerer o1 o | |

S O O O

. <> | OFF

: _ fou-35.0 : PNM @3 Wave fo@ )
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WY , Ffefarem Fefmife- ‘
57 B (IAIBIRTSITa GR(B ot (TG TR :
. o 164 : :
K 1s .
14
13
? 12 Actual wave
11 \
% 10 ¥
% 9 | ) \ : .
g s " AVAN
. g7 =\
'g, 6 Quantized wave N\
&z B
2
2
1 N >
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11 .10 11 12 13 14 4 14 13 10 7 5 4 & 7
Levels actually sent. :

- - f5@-35.8 : ARTA (TS YT T (FHAIBIRT
aw-w.mmmmﬁﬁm-wﬁ}mwmm*mmwm,mm
,Wﬁﬁwwmﬁwuvm~wmwm%wwwamwmmﬁ
 SRAyTE W '] O ARG N G o1 T T 1 (GRY GIC SufY (TS Wy ¥ B
MR SePTR AT GR @F T N AN 0111-CF OPPP WISITA (¢ifi® T(@ | @R P =
Sl @2 0 = %7 AR (No pulse). R _
f5ta (G TCACE (X, AR e SURIAES AT, (FTHTBIRE ¢ (FIfer T TR @ R
@39 I LR | 9O MWmWWﬁWWWWWQW
e A T FATST 390 T | : :
@ISRt S RTBIRTEITE T Fifa Wret (@ P ey I T @9 W
wRfemE BemER AR 33 WF6aS! (Approximation) W4 | (RFTCAT e (@GR T4l
wmﬁﬁﬁzﬂﬁﬁmmﬁsﬁmw@mimmﬁmﬂmmum

FrlaeTs (FRTBIES 91 €0 8 (FIAFBIRLE T 19 (¥ Fiomren Beofy 70 & 9R FiomieT e

- - 82
Mean square CPTAFGIZTEMR AT (SICOTER T E2ng =75

@A S TET AfS qpAw @ﬁﬁn@mﬁﬁmﬁﬂmmwwwmﬂm
(TSR AT (A AT T | ' ‘ :

(Levels)“ .
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' 2

Mean Square Signal Voltage : E2, = 2 Ezpeﬂk 2 (Né ) - -Lss_)_

QYT M T IO A S Q'C’-‘ﬁ Step height voltage © A o I}‘W @'ﬁi@ m

Signal Eg _(MS)?2 3

N01se “E%, ~ 8 Sz =5 MZ...... (3)

AN Mﬂ%mﬁﬁ‘mﬁn naamﬂwl

M= 21'1

@2 W (0) 7 TR I "ni

S/N = 3 x 22n

cvsﬁm 4% WA (S/N)dB = 10 log ( x 2%) =1.761 + 6.02n dB

2 TR 2TT JATT AR IW @, (7S A & QN S/ N ratio fFH T ‘
PCM-¢3 ((fe-a3 Tﬁﬁ% ﬁtﬂ fota PCM- Communlcatlon System-a3 93 QTIER @
fereren goha oAt TR | Ml

Commumcaugm Cl}annel
: D -A converter ; : A-D converter .
Analog —— | il
Singnal-y Sampler b Quantizer | Encoder Ef
inm (1) ! 1R

Quantizer [ Decoder -)tl Filter {pm ()

Quantized  Digitally
PAM encoded
signal
‘ f6@-33.% : PCM Communication System- kﬂ?l Block Dlagram .
PCM Encoder : 997 SIWE BoAie m(t)-3 ™ 39 TR G 9 TGRS
CPIATBIRTETAR WTCITT (el TR | AFISTS. Quantized Sample-STAIE GFE IO
(RST T | GF eSS FriteTa T IRCHTSRfS *AreTai B #ERy A Tevig 7 | ,
(FRIBIREIT QR INIICRCE Q3@ I W Analog-to-digital converter'| FTHA -A-to-D
converter ¥ & | A-to-D converter 4% ST oAy 429 IW@ qR AF 91“1’1‘&@&1? :
- 1S Pt vftre wtw ) @fefd e az MR st ficn s 7w 1 woIR PCM 3BT
memmﬁmwmﬁwm 1 A |

m (t)
Volts-
Code Guantization § m®
No Level 4
T =35earenceace
: 3
.~ 6 :2.5---...:.2.. P S
5 —1-5"‘j""l" H
4 =0 5-="-=nn 6 i
3 —0'5------:-1-
2 =15
” ’ R P o
DY 3 CUTTTTIT o P edecunn
0 P repeet .

Samplevalue i3 g3 33 07 —07 —27 T3

Nearest quantizer ;¢ 35 25 05 —05 ~03 ~35
level . -

Code Number .
Binary representation 3 7 6 4 3 1 o0
101  111° 101 100 O11 001 000

fo@:3.q 1A Message signal is regularly sampled, Quantization levels are indcated.
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FRTAI HafFmfie-s B

PCM Decoder : RSTSI Rofabie ZACaites Pt RS QST 7 AL FTG X A (S

. P 1@ w3 @ e T Requantization 1 @ & Rffretg aow 2o zzen

9.¢

(PRIGIREIR | (PRIDIREN ¢ forrome awm@ D-A Fwell v 20 «ff Swarmms 851
FE IR 1 e e G Quantized multi'level sample pulse-93 Hfi | wsrT
Quantized PAM signal %77f5% %0 | @9 (78 WI0ea ARW (7 CITT BT TH0
M T TF B Ao Fevm wa ww 9 Rebicam wiShe zre wmwl e SriER
TYE (AT m(t) ST Fietwe o1 @ et 3= P s 2 |
PNM @ PCM “&f®3 Steiaier Biziata 341 '
(Describe the Functional Diagram of PNM & PCM) :
(5) PNM-« FI1¥ SIEA1 (The Functional Diagram of PNM :

* n__r]_rm” - Keyer - = - R To

Puise
. Cen.

" Saw-

Gen,

Microphone .

i f6@-33.% : PNM-43 Functional Diagram

Bo1t f5w PNM-@9 Functional diagram (a1 Z0A0R | QTR B-71 4908 (hpre 553, 3¢
@5 e Rrey AN oo EREtER TS IE I TR O O 93 Semre fe
TR ST TR A Brem e 7@ M TR o 5%t 50 M=% = Fe e
OTEEA GR WEAPEE Ser wEkn e fife 1T w4 qAR ) -3¢ (SNEIE
e e A3 T e Tty FACS (TH T WS BOEE Do awm ofes
AT e &8 | 93 T FIEES &R FB-wE 2w | «F B TS A TG
faretss ARers stefbrs TPt T 7W | AATS A-5 GRS A AR G, SIAAFE TS A
TGP T AT P TFed T B PicaS Fwaik FwI 9 9 SIHAB EE R-97
WPrAfETs TS A Beoty I | (AP @B R WK PAET FE B MG T GeEs
TR GZGY TG IS GRS J0 F-T17 - WP | 0 SRY S (AR 505

SRR SO AE I N e om e Y @ W gw @fve Grguaf s

TRAME FCGITS FACS AR T | ‘

JYN A-G (GARGA -IG-enRed I BEEw ﬁwmﬁfﬁs AP (SITHE SIS FEGEE IR

. A SIS 7@ R PR T T TSR 6w AT eAiRke T RF (SAIEDe e
' cﬁﬁmymmmﬁﬁawﬁmw%ﬁ-mm,mwam%w
.mmﬁﬁaﬁwmmmamw%iw-wmﬂmmmﬁmﬁ 4T W

oI AW A RIEBB A4S G -36,000 WESER €S AT Coft 35, S JR
STREY G AEG P WA T S AN ) SR I |
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Y sfvefrrm ety

© 3| PRM-«3 ot o Fiy )
% : PNM @3 3 &id T4 Pulse Numiber Modulation.
3| PNM IS Jf @RIE?

Teq : afb aﬁmﬁﬁmﬁm| &ﬂﬁﬂmhﬂmw aa\aﬁrwrﬁﬁ%m
ST AR A T | PR TG ABARTT Spivea c2ffe e e s @ g
AATIGTT! SR FITH TIRA FTRGIIETR FoH e (Short) 2 1 ~ o

e TS e

o1

2N

91

Sampling J1& I1? Sampling rate §7 [P SR, 58]
©&7 : Sampling : TN (I TIOTEXS Continuous Slgnal m oAfRACS e FTT JrEf

G TF, ©YF OIF Samplmg AA |
Sampling rate : (! S ﬁ’ﬁﬂw Dlgltally pulse code modulation F7 AW TP

a3 @S ARG W AR e ok v w3 @ e gekis A @ e | T
ST wifere (5 R 26, @W fr TR Highest frequency spectral component,
CTR-TB1TeTS Wfbe RreTafi (e 300 — 3400 Hz €7 W5 T35S Feife ca? 3 7% 8000 Samples/sec.

Wwﬁ%ﬁw-maﬁmﬁm ‘ , [Ff3t : oy, 52(89)]
TSR : SR 33,5 BB | o i
PCM-<% 3G e | | , o [wrPr s sy
®&7 : PCM-47 7wt o - ' ‘
(>) D GmRem Bt PCM-97 T8/ 1 -

ENCY) fﬁfﬁmﬁmpcm O3 &R JITR TF AT

8|

. ¢

() Space communice* 1on-«£1 PCM T3%fF 24

'(8) Broadband network—T{T{C{ PCM 3<gs & |

PCM-«7 R4t-spRatert &g |
¥ew : PCM-93 Ryt : :
(3) PCM %% Interference @R noise Tw EW WIEEE T

() «fb ofd® A Singnal-to-noise ratio & FILS A | | :

(9) @RS TTFCHTER R FE 44T NF AEeTE B, anwmsm Sl G
T ot e e A S G SR waa srpeffen Bom it T | G
ke woe fesbee Sofifers AT TSI FRLE T vl T |

(8) Long-distance communication-gd &P W AW TH |

(&) «2Foior Multlplexmg equipment W@ AT ANST T |

PCM-3 St :

(3) PCM-9 4% wioe ERaiier Lﬂﬁ\@ﬁﬁﬁ?ﬁ%‘f wﬁ%i%awms

() SyE FeemE BT PCM @3 9% INSETIESY O3 Tae 27 |
Frrum-R-woe cafite <ows § @ ‘

. B mmﬁwm@qmmwmwcmcmﬁ%ﬂm & mwaa@cﬁ@q

Fdiaet w1 701 @ SArewa (P) @7 T Frepnia e (Py) 97 S Wt o «»arm A
Ly *ﬂ?f’( (Slgnal -to-Noise Ratio (SNR) W‘?{ ?fa?ﬂ Xl

mﬁﬁmr"na&wmm,ﬁ g:

8 Q—WW ety se(d)

RO SR SIS SIS SIS




R0 - asﬁr@ﬁmﬁf“@ﬁmﬁa- o
B ﬁﬁm TR FeBY (PCM Encoding System) : PCM encod1ng~«ﬂ'<1 T 4fe
W@meﬂaﬁwﬁm@ﬂawm PCM Fi038ta9 39 wraai
fates fora (It xR 1L @3B Volume Compressor unit-d Tgtefse Bom@  m(t) et

41 T | SR wﬁwﬁ:mﬁ*ﬁWPAM@aﬂawma aiﬁrﬂmmwiw’ﬁ»‘mmm
ﬁmmmﬁzﬁwrﬂn

Other

channels :
R T S S o
- | Quantizer {»{ Channel | transmit
m(t)—1 Compressor |- SPAhlde ] Mu.{t'li) 11“ > and encoder | Commutalor [-»
‘ ampler plexcr _ |A/D converterf*] _(scrializer) | Channel
From ‘Quantizer Channel . R :
Channe (Pulse . P distributor | - o : Expander [ nv(t)
tegenerator) | | (Paralielizer) | i N - ‘
. ' : — ] Low-pass
Decoder | TDM Sample and
- 4 -— e filter
(D/A converter)| — |demultiplexerf — [hold amplifier (detector)
' Other
channels .

- fo@-53.50 : Pulse code modulation transmission system

| SR aﬁwmi‘ﬁzfiﬁﬁawmmmmﬂﬁmﬁmmm W T | eI
eifefb saeater e Piftate IR FiteT AR Broy w9 77 1 OloR WSl FUta S
. W (e BT e vl Rt e 39 2w |

33.% PCM-97 &) (FIIDIRTEEIN 0w, (-G 7w, TBRUAe™ e O3 G33/ers

" (Describe the Quantization Noise, Fold-over Noise, Interpolation Noise Error for PCM)

(3) PRI & ¢ T : &FS FFTA @R Quantized signal-& I T T4 T,

IR (A1 A (¥, (PIATIRCETIAR S g feoBain WiBR | OTF (IR NEe 0 |

a6 @F awm HEeT TAw | PR (@RS BRD e oR w7ee ags Ferier W ol

eIt ST (Unpredictable) Wi random |

T A (@ i 93@ e xre A, @WW(S)«WWW@;

QWWQWWWW@I@WW aawquwﬁ%@mm

A u‘%w a3 &M T, S Erron 1eve1ﬂmm07m

Large noise L Errorin

Pulse / . . \I:evel

- fB@-55.0 Input and output ofa quantlzer ,
W‘f& 4% (Step) ST sﬁammwm-mmmmm:w‘ﬁ
Wmﬂﬂnﬁmaiwmmwml
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Calculation of the r.m.s quantization noise : '
TP, S = qH ArNeifE @ISR W BIGW (Volts)

M = (FTCSCA (NG ALt
P = Peak-to-peak 51gna1 swing (Volts).
P .
TSAR, S =ﬁ(1)

¥ g BT 43 @ Quantized equivalent-47 T G (SITTE e TW, T farpa ForF
Tl e (T A ] - :

S
€rms = Volts ’ - .
s 412 : P .

S ,
A, erms = 2\/3 VOltS ; | |
i ﬁﬁw G r.m.s AP IR o .
93 ngnal -to-noise ratm (SNR) -9% ‘Sn?{— \

A, (%’-)ds = 10logo (12M?) -

a, (ff)m = 10.8 + 20logio M.c.coovniiinriinnne. (3) o
T (TG R T N-TRAE AT AF 932 n AW (IT (FRSTTA IR T, O3~
M = DNt dereccrreeeerere s e e e sear e e s e enae s 4
9, (2) RS -S-ﬂ = 1202 e (5)
(Se |
AR (3) RW® N, /8 = 10.8 + 20logio (nN)

10 8 + 2ONlogmn
WWWn 2 @1

(l% )dB = 10.8 ¥ 20Nlog10 2
@R AOSTREY N- aaﬁmm’nﬁw aﬂrﬁiﬂﬁmcr (6) W &LS (74! I (¥, (SfTTa SNR,
mmmqﬁmamwﬁwml ,

W U, (PTTETT A I F901 SNR & aNw g @B (error) ZFT I | _
@A 128 (o7 BEBTA & S,/No = 53dB &k 7-71FPt AR (16 &4 Jrafis 71 &
77 = 128) | ' - '
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(Q) (FIT-GOF A 9 W Nygquist sampling theorem ¥&f~& Sarnplmg rate (fs) Sﬂ%f@‘
Tace, ¥ @B PCM FirBem o I9ES 20 A | @3 PCM fiffream wig @ s
AT AARIATS 6T & ST 29D Fromee (f,) el MEwa s Iwiee faed
T S TS T+ T TR rnieR 6 s wibe TS Rrgrafi fetie w1 3 £, £

@9 fRetaw W 27 O QFD FEAGR T-TF T m—gﬁm (Alias) 3t (- GO fiatﬂ‘»‘ra*m

{(Fold-over distortion) |

~ ffefeweia 4R Nyquist saplmg rate TR~

f322fa : ' » ‘ *

&2 Under sarnplmg—u?l BT Ahasmg 41 Fold-over dlstortlon ‘EI'CE T | Playback-

aammﬁwﬁwemcmaﬁ%ﬂﬁwww m@aﬁmw
fasifere s <o | :

Dlstomon
Energy (fold over)

, f 0 , -
-BW BwW =3fs —2fs ~fs 0] fs. 2 3fs frequency (t)_

Input spectrum -
foa- b} 3% : Fold-over distortion
eime—mmqﬁrwewwmmﬁammmm eaoaﬁaw@w
T AT SES T | 9% SO AeE WA & Sampling rate-(% & ¥ (ACS
ANZ TS 9P Over sampling processing Affe & | FIER AT T (FIT-GOR TS ﬁ

o, WF@GWWW‘&NI%GWWW mqamwﬁﬂi@?mﬁt‘

Large -scale f6fEBr AFH7 w2t 24 | ,
©igYl RF W Pt e SpTEfEwER W-ﬁ’fﬁmﬁﬁ' ETZT ’f@ Interodulatlon N
phenomenon—tﬂ?l IS (PGS TG 711? LS A '
(9) THRTATTN T ¢ W : @mwwmmewmem

PRSI T4 (¥ Interference W6 Noise-43 2 20 o BRI 0« |

$3.9 CRTHFBIRTEI TN, CFIRT- GO T, ﬁmﬁmmmwmw

(Expiain the Methods of Feducing Quantization noise, Fold-over
noise, Interpolation noise)

(5) CRIIBIRTEIT THRZDT T AT : _
Method of Redueing Quantizatien Noise

CIIBIRTEN WIS AR %0 TAIAT ARG TR Over samplmg me*‘wod ‘932 Dithering

method. @¥N® Over sampling %S fAea Sesost T2 Ten |- ,

afs st N-bit ADCT (Analog-to digital converter) ¥4d Signal- to quanuzatlon -noise.

ratio W&z

SNRg = 6.02N + 4.77 + 20 logio (Lp) dB

N‘-t”ﬁ Lz = ADC @3 Input analog voltage level-9% (eTifee Ty1aa ARt )

' Le = 0.707 T, O3 SNRo TREIAX C*1T Wmm ~3dB X ADcaamss

BT Freterer-§-wowe @fHe 73—

SNRQ.max = 6.02N + 4,77 - 3
=6.02N + 1.77dB

4
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T IR, 9B ADC €3 SNR-OF & W 6dB/b | 94F-(F T aszraz-:r»n SNRQ e

¥ 1 ADC quantization -noise-(® ¥ & Qver sampling process TR Straight

forward. 3G AR FomrE f, FAe @0 Wﬁ@'@, T Nyquist criterion (2755
e Brerre BW aF figd)-o Brs i o aaretn TR @6 (40 SHed T G9e ©ReE

Low pass filter ¥ T | .

Cver sampling @ g SoR alfent AT, ET m ADC-93 % Quantlzatlon noise

power, ITSGILAA LSB (SIHLER I 8 12 T SHW0eTd WM |

wdfie, Total quantization noisé power = 5§2/12 = (LSB value)?/ 12

Qver sampling process 4 4B18 € ' (@, Quantization noise-&T FETFIISIT FTTEH |

f5td Quantization TEIEA &7 @51 s AT QAR, S TR Power spectral density

(PSD)iﬁﬁW@Wﬁ‘W‘W‘Wu &fmﬁmhﬁm T &S Hz-a TG ASq w1
oAfamre T

APSD
W
/ uantization!
// 4///&;@8;/ .
-fs2 - 0 fs/2 Freq -

f5@-35.59 : This simple diagram illustrates the
frequency-domain powef spectral dernsity of an ideal ADC.
. PSD-93 (F@ (IIAFBIRTR TGS &S 43 TAMITTAR “Mewitad FrE Afwel wren e
T LY | IO FCAG QIR T W AN TF, BT LA (B (FTAFGIZTET AS (IS5 LSB
coTEE Boin Fofs wta oS WS wW) Breaf (onmeE W (fs/2 TS + fs/2) TOIE
%S 20 | @ (PEFBIRE e PSD-97 WIN(AHTC 20w (N5 (FRIBIZEH 7wS NG '8
TG AMSGATTR fs 7 Sl |
PSDhnoise = [(LSB value)2/12] (1/f,)
= (LSB value)2/12fs
F W/ Hz-a 4R 32 20 1
QY 2% TR TSI PSDipoiee CISEAET (TS #ATCH? SSs RB (REmemm St « mf% ADC
PR ICA EA LS AN JH FACS 1 4%  LSB value T (T PSDyoise I AR | 58
aft zf5 RILECCIGEINIER ?R’W'TT@ SRl AN Z0R Tewwg Samplmg rate AZHITI TS
e 391 ,
Fwea Sampling rate IRRCH fegiies W-Cﬁt\‘_ﬂ fonfal Foe | (LI (TS R
f57@ (aj ADC-93 ““gm sample rate-(3 I = FHA @A @W TN Fgnew (Over
sampling)-C® BRS BA (AT TS AGARS (a fixed value) v Fawh cres 3"1? Pived
o7 T (FTOIRTOR A (TSSO TSI WD @ (@T-ArT e
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Over samphng ‘iT?IT W@f@ dB- C@ ﬁﬁfﬂ"@@ Signal-to- quannzatlon n01se ratlo-élﬁ @iﬂ% R
SNRo.gain = 1010810 {fs.new/ fs.01)

@& SNR-93 T o @FB N-bit ADC-a7 3% 7N T’ SNR/6, @ I mﬁrr
B e 2o’ 10log (M)/6 + N, GRIA M = fsnew/fsoud ¢51 wRl A W @, Over
samphng ratio M‘ﬂﬁ 29, WADCﬁ%ﬁ?WWW* Nos=05+N

Signal of
-— mterest

@ /

~f5 o1/2 fs. ld/gwreq
.o Shaded -
Lowpass filter e reglons have
response \ \ 1 ' the same area
®) N Vo
[/ /L X7 anti pojse AFreq .
"’fS.new',2 0 . fs-“ewﬂ
" (e) Analog . .
Xt ant_] - A/D . Digital o X(m)
——p-1 altasing converter -} Jjowpass [~»]Decimation —
lowpass filter :

filter L_ oo -

(a) noise PSD at Fs.ou rate (b) noise PSD at the higher Fsncw rate, and (c) processing steps.
fW—)) 38 : The concept of over sampling can be shown by means of

T332 Over sampling (T TTFTS SNR @7 Ty wz-ud 125 wfers 7w «fb cmrm tn*a

" @@, Over samplmgratloMG?WﬁWKWW%WWW M=

mlﬂr@iﬁmmmﬂnm Nos =K+ N ‘

SEETE, T Fsgq = 100 KHz, €9 fs now = 400/KHz ¥, SNRo-gin = 10 10810 (4) = 6.02.
B | 4T FEA 4 T Over sampling (@3 DR I (EFBIRTSTR S S T

Q) BrE-go TR I ] 7#%f® (Method of reducing fold-over noise) : Over
sampling %% &Il Fold-over nqise-(¥ X7 3! TW | SIS Anti-aliasing 994! Antifold- -
over filler IITT ¥R R Noise A 1 T 1 4 it R IH-uT FFafnE aTEed
fadi5w =21 T~ Sampling rate-I% G-I (BT TG T a7 frewfite Sample-and-
hold FREDT T AT FACS (W T | G Fold-over distortion 4 Noise O} AERAE

@A
o ~ T
o @B | sample | RAM
Aalog anti foid- || Sample -
N put =™ " Sver » andhold —* To ADC
Singal™ , filter | CI;T. -
Sample pu‘ise :

fo@-3d.5¢ : Fold Over Noise

- -(9) ﬁm’fm TR A 4GS : (Method of Reducing interpolatton noise) :

Over sampling @3 Filtering-a3 J<GTN FHIRCATET THEA P T |

5
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Nyquist rate JAe . [ﬂmﬁfﬁT 3~2(8