CHAPTERII

PROPOSED IDEA

2.1 The Design Method of the Courseware

o provide teaching materials for
-time | in Chulalongkorn University and
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In this real-tifie g rse undergraduate students are

about to experience tw p3 £ ex perim ’\‘\s | e of using MATLAB to describe

the digital communicatio

@ ﬁ .r‘""'“ 4o 1cs 1 hmg, and implementing a simple
modem on two TMS320C671] f S ance topic. For the first part, we will
simulate some important "fu ali. 5 i ion theories required for the actual

implementation of QPS

by, using MATLAB program.
The main topics ing ’b"_ band digital transmission, digital
transmission througlﬁbandl d

modulation. In the secgnd, part, they will jbe encouraged to become familiar with

TMS320C67 lﬂ)w l&'x@ w Egﬁﬁ W E}q ﬂ}% sine generation, getting

the data outputfb scope, using mterrupt or pollmg to CPU, usmg codec to be input and
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digital modulation/demodulation, synchronization, filtering, and etc. In both parts, there

, and d@ta] transmission via carrier

will be a step by step analysis for the better understanding of students.
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2.2 Topic Selection

The topics used the experiments in this thesis are carefully selected from a wide
range of academic work such as research papers, books, and contents of laboratory
courseware applied in renowned universities. The experiments are designed in such a
way that they would cover all the basic and necessary theories used in undergraduate

level.

2.3 The Expected Outee

The objective : s\ & g1V \: 5 knowledge about hardware,

software, and digital ¢ ‘ heory used in TMS320C6711 DSK, which will

enable them to have an abi b dedion-theirownn n.at the end of this class.
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24  Experiments o
2.4.1 Signal and Linear

This experim

tg niques from linear system

analysis used in the &2l hi. Therefore, we will simulate

Fourier series of the signgl, PN'ge orvolutiony!
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L ma ST gy e

a stream ofblt 0 and bit 1.
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2.4.3 Digital Transmission through Bandlimited Channels

This experiment concentrates on digital transmission through bandwidth limited
channels. We will begin by describing the spectral characteristics of PAM signals. Later,
we will consider the characterization of bandlimited channels and the problem of

designing signal waveforms for such channels. The main experiment is about pulse

shaping.

This experiment im€lu pesiof modilation signals that are suitable for

bandpass channels: bin o (BPSK), and quadrature pahse shift keying

These expefitiic “very imipe coffiing familiar with both the

software and hardwaté :’*H?‘ to complete the following

simple implementatio :I before proe experi ‘; in next level.

o R P9 P o s

accessing the cdde generation tools, and running a program on the C671 1 processor.
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frequency domains, eye diagrams, and image.
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2.5.2 BPSK Transmitter and Receiver with Phase Lock Loop (PLL) on Single
Board

This experiment still to be basic for using CCS and DSK but it is more complete
system. The BPSK transmitter and receiver simulate on single C6711 DSK for showing
controlling the components in the board and describing the digital communication by

software and hardware.

Next, we will desesibe. the ¢ & First, we have to generate some
- | — B

input bit to feed to the mgd

is input part of the system. We
use 16 shift registers to g

modulated in the BPS

its. After that, these bits will be
which is the medium in this system

to receiver. The system 4§ cidsg l06p-by=using ble connect to IN and OUT of

codec together for trafiSmiifer gha's i mitte a to receiver part.

The receiver ge : i ] 0g to digital converter) ADC of

codec part. The informati carrier and distinguish between

difference the phase of signal _to-gef fhe ; bit 0 or bit 1 that is sent transmitter.
Therefore, the phasgylo p tec dofermine the correction of bit

detection in this sysfci : A

]

253 QPSK Modem , _
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An advFlcy expenmentatloél of this thesis is to implem:‘r;t a TMS320C6711
DSKs t¢ it i a i r DSK, which is
impleﬁmﬁaiﬁﬁmmmmm @rﬂ obstacle for the
receiving part. Therefore, in this thesis, we aim to use phase lock loop (PLL) to solve this

problem.
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One of the distinguished features of this thesis is that it employs 2 DSKs; one
functions as a transmitter and the other as a receiver. This implementation facilitates the
real-time experiments in the laboratory and enables sending the real analog signal from
one board to other board. This benefit gives more reliable experiment for teaching in the
laboratory and the undergraduate students will gain more knowledge from working on

hardware and software. The real-time communication laboratory will become an

interesting subject for studying in rse, which supply better understanding

)1 real components(see figure 13).
.—‘
—

about digital communication systi

Figure 130BSK Miog 6711 DSKs.

The user 1 u A (T , which consists of PN bit

Al .
K modulatidy , filtering, and DAC. At the
same time, the user 2 alsafuses the other PCitorcontrol the receiver (Rx), which receives
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digital one. Conmquently, digital siggal will be degodulated by Q8§K demodulator, as

well asﬂtﬂ Sj ﬁeﬁﬂliﬁcﬁlﬁﬂi thﬁ‘lﬁﬁion which is an
signiﬁcaqi part for detecting the right constraint bit. The last part of receiver will

calculate bit error rate by comparing the differences between the signals from PN bit

generator as input pa ,PSK symbol, QF

generators and receiving bits. Finally, the output will be illustrated on monitor of second

PC (see in figure 14).
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