GOVERNMENT ARTS AND SCIENCE COLLEGE
NAGERCOIL - 629 004

[ Affiliated to Manonmaniam Sundaranar University, Tirunelveli — 12 ]

DEPARTMENT OF PHYSICS
COURSE MATERIAL

NAME OF THE SUBJECT : COMMUNICATION ELECTRONICS

SUBJECT CODE : SEPH5C

YEAR : 111 B.Sc. PHYSICS
SEMESTER 'V

STAFF IN-CHARGE : Dr. JAIN JOHN

ASSISTANT PROFESSOR
DEPARTMENT OF PHYSICS
Government Arts and Science
College NAGERCOIL.
Email : stanjain@gmail.com
Mobile No.:8220769969
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COMMUNICATION ELECTRONICS

Preamble: This course enable the students to understand various
modulation and demodulation techniques used for communication.
The paper needs a basic knowledge in electronics and mathematics and
the learners are expected to come out with the ability to choose proper
modulation techniques .

UNIT I: AMPLITUDE MODULATION AND TRANSMISSION
Introduction — amplitude Modulation — AM envelop — AM frequency
spectrum and bandwidth — Phasor representation of AM with carrier —
coefficient of modulation or percentage modulation or modulation index
— degrees of modulation — AM power distribution — AM Current relation
and efficiency - modulation by complex information signal -
doubleside band suppressed carrier AM - single side band suppressed
carrier AM — Vestigal side band amplitude modulation — AM modulator
circuits — emitter modulations or low power AM — collector modulator
or medium and high power AM modulator - AM transmitters —
Broadcast AM transmitters — Low level of AM transmitter — High level
AM transmitter. (15L)

UNIT II: AMPLITUDE MODULATION -RECEPTION
Comparison of AM system — Quadrature amplitude modulation —
principles of AM detection — AM receivers — receiver parameters —
Tuned radio frequency (TRF) receiver or straight receiver — principles of
superhetrodyne —double frequency conversion AM receiver. (11L)
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UNIT III-ANGLE MODULATION - TRANSMISSION
Introduction — Frequency modulation — Phase modulation — Phase
deviation and modulation index — Multitone modulation — Transmission
band width of FM — conversion of PM to FM or frequency modulator —
conversion of FM to PM / phase modulators — commercial broadcast



FM — phasor representation of an FM and PM — average power of an
AM/FM wave — generation of FM — direct method of FM generation —
reactance tube modulator — indirect method of FM wave generation —
FM transmitters — indirect method — Comparison of AM and FM. (13L)

UNIT IV:FM RECEPTION FM detectors — Balanced slope detector
— Foster seely discriminator — ratio detector — F’M super heterodyne
receiver — FM noise suppression — threshold extension by FMFB
technique. (11L)

UNIT - V: DIGITAL MODULATION TECHNIQUES Introduction
— BFSK — Binary phase shift keying — Quadrature PSK — Differential
PSK — Performance comparison of digital modulation schemes - M ary
FSK — correlative coding — Duobinary encoding. (10L)
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Davis, Tata Mcgraw Hills, 4th edition, 2008

2.Electronic communication Systems — Blake, Joseph J. Adams ki, Sun
Yifeng, Delamer publication, 2nd edition, 2012 (Rupa Publication,
India).

3.Fundamentals of Electrical engineering — Wayone tomasi K.Roy -
University press.



UNIT I: AMPLITUDE MODULATION AND TRANSMISSION

Introduction — amplitude Modulation — AM envelop — AM frequency
spectrum and bandwidth — Phasor representation of AM with carrier —
coefficient of modulation or percentage modulation or modulation index —
degrees of modulation — AM power distribution — AM Current relation and
efficiency - modulation by complex information signal - doubleside band
suppressed carrier AM - single side band suppressed carrier AM — Vestigal
side band amplitude modulation — AM modulator circuits — emitter
modulations or low power AM — collector modulator or medium and high
power AM modulator - AM transmitters — Broadcast AM transmitters — Low
level of AM transmitter — High level AM transmitter

g R

Modulation is the fundamental process of electronic
communication. It allows voice, pictures and other informations to be

transferred from one place to another. The modulation process is reversed
at the receiver to recover the information (demodulation).

Modulation is defined as the process by which some
characteristics of a high frequency wave such as amplitude, frequency
or phase is altered in accordance with the instantaneous value of
modulating signal. The modulating signal typically contains information to
be trainsmitted. A

Ifthe amplitude of the carrier wave is varied in 'accordancc with
the signal voltage (low frequency), the result is amplitude modulated

wave. The process is known as the amplitude moduation.

If the frequency of the carrier wave is varied in accordance with
the signal voltage,. the result is frequency modulated wave. The process
is known as the frequency modulation.

If the phase of the carrier wave is varied in accordance with the

signal voltage, the result is phgse modulated wave. The process is known
as the phase modulation.
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DOUBLESIDE BAND SUPRESSED CARRIER AMPLITUDE MODULATION (DSB-SC-AM)

























AM MODULATOR CIRCUITS
EMITTER MODULATIONS OR LOW POWER AM
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UNIT 1I
AMPLITUDE MODULATION -RECEPTION

Comparison of AM system — Quadrature amplitude modulation —
principles of AM detection — AM receivers — receiver parameters —
Tuned radio frequency (TRF) receiver or straight receiver — principles
of superhetrodyne —double frequency conversion AM receiver

: ’AMradlobmadoastsystemswluch mvolvﬁdﬁe‘h'aﬁsmmetmdn me “Q
receivers, standard AM is used in preference to DSB - SC or 3‘
modulation.

Suppressed carrier modulation systems have an advantageover
standard AM systems in that they require much less power to transmit
the same amount of information, which makes the transmitter for sucha.
system less expensive than those required for standard AM. Suppressed
- carrier systems are well suitated for point to point communication
involving one transmitter and one receiver.

Single sideband modulation requires the minimum transmitier
power and minimum transmission bandwidth possible for conveyingd
message signal from one point to another. The vestigial sideband requis
a transmission bandwidth that is intermediate between that required for
SSB and DSB-SC modulation. DSB-SC modulation, SSB modulation:
VSB modulation are the examples of linear modulation.

Following Table lists the comparison of various AM systems:
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UNIT 111-ANGLE MODULATION — TRANSMISSION

Introduction — Frequency modulation — Phase modulation — Phase deviation and
modulation index — Multitone modulation — Transmission band width of FM —
conversion of PM to FM or frequency modulator — conversion of FM to PM / phase
modulators — commercial broadcast FM — phasor representation of an FM and PM —
average power of an AM/FM wave — generation of FM — direct method of FM
generation — reactance tube modulator — indirect method of FM wave generation —

FM transmitters — indirect method — Comparison of AM and FM.
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| G Varactoris a self variable capacitor due to variation of depletion
Nﬁﬂ«%(d)ﬁ&cp—njuwﬁmﬂledcbiasmmevm«diode is

Fig. 50. Reactance tube modulator

B

Figure shows the reactance tube modulator with FET, The Hartley
~ oscillator to produce carrier frequency (not shown in diagram) is connected
- across XX’ of the reactance tube circuit. Our expe

ctation is that the
device should behave like ‘reactance’, In the ci

reuit the reactance
~ appearing between X and X' corresponds to the reactance between the

drain D and the source S of the field effect transistor (FET). The value
of the terminal reactance is proportional to the transconductance of the
F s Which in tum, can be made to depend on the gate bias and its variations
!'(&le to the modulating signal) at the third terminal, the Gate.

-



bagsnie lnfwfm make the hmhmdnmbhw&b
- be pure reactance (without resistance part), the reactance modulator
)mmu'fouowmgmmw yvhitiod bluod i3
1. The biasing current /, must be negligible, when compared to 7. That
J‘ﬁ}idﬁ'ﬁnﬁﬂlﬂm of the bias network must be large enough. AN
2, The gate - to - drain impedance must be greater than the gate-to-
source impedance &ﬂ##‘,» R (ie, R is negligibly small for the gate
”volhaato- out of phase with the drain current).
3 5

N S
Thus we have a voltage variable reactance with FET circuit.

Itis placed across the tank circuit of the master oscillator (as described
earlier). The tank is tuned (in the absence of modulating signal), so that
the oscillator frequency = the desired carrier frequency. When the
modulating signal is on, the reactance is changed with the modulating
voltage. It increases as the modulating voltage increases positively and

- going the other way, when the modulating signal goes negative. The larger
- the departure of the modulating signal from zero, the larger will be the
‘reactance variation and hence the frequency variation. Thus, the variable

- reactance modulator generates FM.

la High power FM generation is possible to use direct method for
~ generation of FM. This is an advantage of this method.

3

advantage of Direct method of FM generation

1. To pl:odlféc carrier frequency crystal oscillators meant for high

frequency stability could not be used. Their frequency could not be varied

" ‘BM&I)L'JI 2 N0 SIosIEYL sanal 1 9¢4) ' nan

& Inthe direct method of FM generation we have to use the LC oscillator.
wﬂm““‘"ﬁ&ﬁ\?\%&“‘?lii 1 0 hodimm veuhal

e, it is not possible to use such oscillator for communication or
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‘l‘thM transmitter phasor diagram is shown in figure. The carrier is

~'abelled as E, . The lower side band vector E, rotates i In clock-wise
directic ]

bands E, , varies from + o through 0,
~ The mnant ofslde bands is always normal to the camer vectorE..

| ,,,Astllet\vo side band vectors counter rotate, their resultantE

90°ﬁ'om E‘%":":‘ Wi';‘z'mm amplitude and polarity from
oy onot £, and £_ will form the h
Ofthe riangle the T “‘m"dlteasﬂ\caidebmdampmelf
’E» The h uaerepmsentstheoutpul
op Modulator. The !nslechmnesfm*
addes. - YPOtenuse (. ) changes, and since
;:i- : f"Nﬂ'ﬂble ‘amount of amplitude

Fig 53(,, Phasor diagram for NBFM with tone modulation

jggmmedmvohapv is 90° out of phase with
°""' uwummmmmm_
wlidmulwlylpupudwultwv . We have taken the
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er is used by the carrier. The carrier
mfmmﬂmeedlepowuwaswd.ln
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reasons for this : (1) There is less noise at
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ﬂ«m‘lﬁﬂwwof&equmxmodummmm wolhe

bmdwidth = 2(Af )hetz « |

i = 2 (A ®) radian

ude?fortmnmnsslon width of FM generated by a
bandwudm =2(Ao+o,)

: -2Am(l+m / Aw) radian

al formula |skmwnasCarson ‘srule. .

broadcast FM |

ial broadcasting (also called
0aC oftelemaon mgumwmnogmmbym
mnﬁnnopposed to state sponsorship.

Counnercglkadaouaradnostaﬁonﬂnl revenue
*rtising, also called mdi6”commerc‘ radio spots or

€ commercial radio to be a good medium to ke thely iéeca
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Unit IV
FM RECEPTION

FM detectors — Balanced slope detector — Foster seely
discriminator — ratio detector — F’M super heterodyne receiver —
FM noise suppression — threshold extension by FMFB

technique.

ssage) from the modulated
known as demodulauon or dmmcamme;
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UNITV

DIGITAL MODULATION
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