Chaptzar 1

INTRODUCTION

1.1 fienzral Dascription
¥
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Godulation, which is the method of processing the sicnal for efficient

tpanemicsion avar a medium between the transmittor and receiver, has
been first fount manv lecadss age. 6st of the present sophisticated
commumication svstoms are the outcoma of the levelopment of various
modulation svstems of the past. Amonc the earliest contributors fo the

advancement of the cornunication systems, .Y, Armstrone is hichly

note” far his considerable contributions on tiic theorv of maﬂuiation].

nacically the mo-ulation canm be classified into two kinds, namly
analoc an! dicital. In an analoa moluiation either of the amplitude,
frecuency ant nhase of a specified sine vave, raferred as carrier, is
varied in accordance vith the informatinn to be transmitted, The
carriar frecusncy for suck a moduiation is usually at much hicher
freayency than that of the simnal in order Lo ensure that the sapara-
tinn of the sianal from the carrizr is achisved withont much diffi-
enltiac at tho receivirag en!. Th2 modulation where only amplitude of
the carrier is varial is called amplitude modulation (AH), whereas the
modulation with: frequency variation while the amplitude is kept con-

stant is called frequency modulation (F), an' the one with phase
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variatio® o:1v is called piase mod:latio: (P7), .

In dicital modulatior, usuallyv Linarv svstem, it is the switching of
one of the three parameters, namelv amplitude, freaquency and phase,
petween anv dicital state Lut usrallv between either of two possible
values, '"en the amplitude switches Letween zerc (OFFestate) and some
predetermined ampiitude level (O -state) it is called 0"=0FF keved
(00K), also amplitude-shift-keved (ASYK) svstem, If the pliase of a
cérrier switchies by w radians or 180°, it is then plase-shift-keved
(PSK) svstem, Similarlv if the carrier switches hetween two predeter-

mined freauencies, it is freauencv-shift-keved svstem (FSK).

"ith the advent of advanced dinital processi:c teci:icues and the
availability of sophisticated computers to iandle various data, desicne
ine dirital circuits which was once a difficu1t iob has now Leen foand
relativelv ouite simple. In addition to that the easv applicatio: of
inteorated circrits and the minimization of tie noise and i-terference
effects b usinr various recentlv fousd delicate codinc systems of
dicital sirmals have made creat contrilution to the rnow widely rrowine
dicital comm:ication svstemsz. Amonc the dinital svstems of informa=
tion transmission, PSK svstem !:as teen ore of the most efficient
techiiques for tradise bLandwidth for sic.al-to-noise ratio (STR)R. The
PSK system is also the most promisinc system i which considerable
noise immunity is achifeved alonn with tre insensitivity to carriers
switchinn or level variations. Compared withh A" and FIi svstems, with

the same error-rate, the PSK svstem operates with a carrier-to-noise



ratio of 1 to 3 db less than an FM svstem and 5 to 7 db less than an
At system4. A researcii on a new type of PSK modulator is beina carried

out and this thesis is based on its results.

1.2 Kinds of PSK Svstems

In ceneral there are two types of PSK svstems. The first one is
svinchronous or coherent PSK (CPSK) system in which synchronous or
coherent detection at the receiver is achieved by recoverint the
carrier from the received signal itself. The second one is the
differential PSY (DFSY) system in which the Jdemo-dulation is the
tifforential ‘etection type which uses the precedinc sicnal as a
reference in decidinc on the present signal. As the input and output
of a multiphase data system are usuallv hinarv data, the number of
phase conditions is always equal to an interral power of two. For
example, each interval of four phase or 4-level PSK carries two bits of
information and that of 8-level carries three bits. Foth the DPSK and

CPSK have excellent system performance in presence of noise.

1.3 PSK Utilization

The PSK svstem with four possible phase-shifts was first developed
around the late fifties. Since then extensive studies have been made on

the topic. The differential PSK (DPSK) has now been recoanized as the
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most effective amonc the various sianalino formats™. Such systems are



widelv deploved in manv of modern sophisticated data communication
svstems like Dataphoneﬁ, Kathryn7, Kinep]exs, space communication -
telemetry systems of Pioneer IV and V systemsz etc. The reason for
such a wide use of PSK in modern communicatiosn systems is its hich
speed transmission capability with low error-rate and the optimum band-
width of PSK. The CPSK is also suitable for operation with amplifiers
that operate most efficiently in a nonlinear recion, Such amplifiers
are travelinc-wave-tube (TUT), Varacter-up-converters and tunnel or

IMPATT diodes”.

1.4 State-of-the-art in Armstrong and PSK Circuitry

In the vear 1937 the first balanced modulator for amplitude modulation
was found bv Armstronql. This basic Armstronc modulator has later been
developed to a phase modulator. In such a tasic Armstrona phase
modulator a baseband sional is modulated in a doutle-sideband suppress-
ed carrier amplitude modulator (DS2-SC Aii) with a low index of modula-
tion to have linecar operation., Another carrier, 90° out of phase with
the first one, is added to the DSB-SC A output. The residual amplitude
variation is clamped hy means of a limiter waich then vields an output

of low index phase modulated siqna110'14,

The orioinal Armstronc technique is suitable to larce haseband band-

widths particularlv high-speed pulse sequences for PSK pulse-code-
modulation (PC?) svstems. Since the modulator uses a temperature-stabi-
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1ize4 auartz crvstal oscillator its carricr fronuency is stabls with

rospect to ambizat cffacts, The circuits for operations like Vimitina,

!: - . » °
rualixablel“. Tyt tho condition for its roasonably iincar oparation is

. . i .
the 1o modulation 1adﬁx1'. Pesidos that, *his typc of modulator has
the “isadvanino. of inharent phase instability. Such an Armstrona

confiauration hes Leen studied for various analog signals and for 3

\
four-1zvel PSK dinital siqnallo.

Tha nhase instahility of the orininal Armstrong mo%u1ator4 has boon
ovorcome with th: dovolonnint of a nev PEX modylator that employs two
Armsironc-tvoe MC7.SC A podulator. 14 a Balance? conficurationlﬁ. In
such naw POV modnlator the modulatina sion21 is fe? along with 2ach of
twa innhase carricrs to tho Sro rodulatore. Some innhasc carrier is
Tator attod fo the auadpatuora carrier-at the output of the doublaesido-
bant supprassod-carricr modulators. The sums of the twe addors arc

miitipiicd, “ho nreduct is then passes Zhreauah 2 limiter to obtain the

ok
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PS¥ simnal”’, fv atopiine this tochnicu: the zxperimental rescarch is

carrie’ oul to act the P°K signal.
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