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Abstract
An analog information signals r.vere converted to discrete-analog signals by the process of sampling'

..\ naturaiil sampled signais rvere modified to a PAIvI ( I'ulse Amplitude Modulation) signal by

r)a:iering ihe pulse topi to give rectangular pulses. PAM signals were multiplexed together by

rnteiiealing the samplis of the tributarf intbrmation signals. The resulting TDlvi (Time Division

\iuitiplexing) signal irad narrower pulses, and therefore greater bandr.r'idth , than was necessary fbr

each tributary signal alone. 'Iiris paper discusses the using of EWB package to produce time-division

rnultiplexed PAM signals.
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Introduction:

Digital communication is central to communication systems with cascaded

successful lllbnnation technology seqllences and PAIv1''QAM signal sets[3]'

operations in both the u'ork place and at Pulse modulation may be an end in

home. One of the techniques employed in itself allorving, tbr example many

<iigital communications is pulse separate information carrying signal to

amplitude modulation (PAM). PAM is an share a signal pulses, such pulse

un,plitud. modulated form of pulse interleaving is called time-division

carrier , and hence has all the advantages multiplexing[4,5] .

an,J disadvantages of purely analog AM, The objective of this research is to

a major disadvintage being noise. It is design and implement the electronic

used extensivell, in telecomrnunication as circuits for introducing PAM signals and

an intermediate step of other techniques multipiex it by TDM circuit' EWB

such as quadrature ampiitude modulation package was used to inlplement the

(QA,M), and pulse code modulation electronic circuits firstly. Then the same

(pCM) which is used in the public circuits were implemented practically in

,r Srvitched telephone nenvork (PSTID, the Electronic Laboratory using iocally
. PAM is used to produce high-level available components'
' modulation schemes lor data modemsI and digitai radio, also can be time- Pulse Amplitude Modulation

division mtiltiplexed .The usefulness of PAM is a pulse modulation system in
PAI{ is emphasized by the research still which the signal is sampled at regular
going on, such as PAM has proved to be intervals, and each sample is made

very effective tirst step in introducing proportional to the amplitude of the

digital communications to signal at the instant of sampling[6-8].A
telecommunications engineering range of frequencies (50H2-to-3. kIIz)
technology students;tl. and on error was used as an infonnation signal, each

probabilities for QAIv{ systemslzl, and frequency was sampled with a frequency
:
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gf (00, where (Q is the information,s information signalfrequency and square wive
Fig.(3).

Time-Division Multiplexing
A sarnpled waveform is ,,OFF,'most

of the time, ieaving the time betrveen
samples available for other purposes.
Sample values from several different
signals can be interlaced into a single
wavefcrrm, this is the principle of
TDM[9-11]. Its output is a pAM
w'aveform that contains the indivitlual
samples periodically interlaced in time
for different channel frequencies, a
frequency divider or sub-multiplexer can
be used to produce a common frequency
value between them[12- 1 4].
Three-channel TDM circuit was used to
multiplex three PAM signals.
The block diagr"arn of the test sysrern is

Fig.(3) PAM signal of a square rvave

Three signals of each of these pAM
signais were time-division multiplexed
and the output signals are shou.n in
Fig.(4), ( These signals are just examples
of the rnany input signals used during the
course of the work).

Fig.(4) Two TDM output signals

was used in Fig.(2),
information signal in

Fig.( I ) Block cliagrarn oithe test systerl

The samplcr circuit is implemented by
using operational amplifiers and FET
circuitsll 51, and a ring counter as a clock
divider[16].

Results and Discussions
'I'wo generated pAM signals are

shown in Fig.(2) and (3), as it is easy to
notice that the frequency of the two
signals is (3.6kBz), which is the
sampling frequency of (600FIz)
information signal. Sinewave

Fig.(2) PAII flg,llal.-S.f a sine wave
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And the TDI\,[ circuit output on the
oscilloscope is shorvn in the photograph
in [iis.(-5

Fie.(5 )

The TDM output signal shown is with a

signalingrate(r)of:
r:Mfs:3x3.6-l0.8kHz

The circuit photograph is shown in

The results using EWB package and

practically in the Lab. are the same,

there is no diflbrence oan be noticed
betrveen them .

ConcLusions
EWB has proved to be too efficient

tool to sirnulate sar:npling process and

time-division rnultiplexing for PAM
signals.

The circuit built can be used to
generate PAr\4 signal for information in
speech frequencies range (50 to 3400

Hz), and the TDM circuit can be

expanded for mote than three channels.
For different channel frequencies, a

frequency divider or rrultiplexer can be

used to produce a common samPling

frequency value between them .

6

Fig.(6)
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