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Digital Communications

What is meant by digitizing a signal?

It refers to sampling a signal at sufficient time intervals and coding these samples
into one of N possible values.

Clearly, a coded signal should be decoded in order to reproduce the original signal.
That’s right.

Wouldn’t the reproduced signal sound different from the original, unsampled one? It
seems to me that sampling a signal chops it into pieces.

Yes, it does. However, if a sufficient number of samples per second is taken, the
decoded signal will reproduce an analog signal exactly like the original signal.

I see. But would you please explain a little more about coding?

Each sample can be assigned one of N possible values, dependent upon the
magnitude of the sampled signal. For instance, iet’s say a sample can take on one of
64 different values. Each of these values is assigned a binary number.

Yes, I know something about the binary system. The number 64 is 2° so that each
sample is coded into six bits of information. Thus, one sample can have one of 64
binary coded values ranging from 000000 to 111111.

That’s absolutely correct.

How many samples per second are taken?

For regular voice communications, such as telephone transmissions, 6600 samples
per second are considered sufficient for adequate fidelity.

Then with 6600 samples per second and six bits per sample, the data is transmitted

at a rate of 39,600 bits per second.

Yes. Believe it or not, that’s quite a low data transmission rate.

Oh, I can believe it. I suppose the circuitry for processing these signals is quite
simple by today’s standards.

That’s right. All digital-to-analog and analog-to-digital converters for this kind of

system use standard integrated circuits.

mﬁtﬁﬁam H e <N G
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Why is this kind of signal processing considered better than the old way of
processing analog signals? I can see how integrated circuits have made digital signal
processing possible, but I still don’t fully understand the advantages of digitizing
signals. Encoding and decoding signals seems to complicate rather than simplify
signal processing. .

What you have said about complications has some truth to it. However, we gain
more flexibility in processing encoded signals. Remember that each bit only takes on
a value of zero or one.

What does that fact have to do with flexibility?

Well, we can shape pulses any way we wish. Thus, we can use square pulses,
sinusoids of two different frequencies, or any other variety we choose.

That's very interesting! What are some of the other advantages found in digitizing
signals?

When transmitted over long distances, noise distorts pulses. Repeater stations can

receive a pulse, identify it as either a zero or one, and retransmit it as an

undistorted pulse. .

That’s very impressive I suppose that there are still other advantages to digitizing.

Oh, yes. These are only example.

Words and Expressions

1. digitize v.  fE--BFER

2. sufficient a. REBH,FEITH

3. interval n. (&1 KR, &R

4. unsampled a. *m# Ry )

5. chop v. I ,%7, 1K

6. decode v BEIE(H)

7. magnitude n. K/ BEBE

8. range n.  YOE, X

9. fidelity n. BRE(E).FEHE)
10. circuitry n. HBERLG,M%

il. analog n. FHMLEHR )
12. complicate v (fE)ZE R () ERH
13. flexibility n. REW, WM

14. pulse n. Bk

15. sinusoid a. IEEH

16. transmit v. fRik, K5

17. distort v. Y, KHE

18. repeater n. SEOL, PakER

19. identify v.  BHA LR

20. retransmit v. B EE




21. undistorted a. EREH

22. impressive a. HABRZANPLH,BRAH
Notes

1. It refers to sampling...and coding...

3 T 4 R E 2 60 B[R 6 R A £ 2 AT SRBE SN X S5 15 B T 0 N A FTER(E
FHEPZ—, ‘

E ] and EEBAHIE,JE—AFERET It refers to (SRTE—AFHRRS) .

. But would you please explain a little more about coding?

B MELAREBE - T A THBAAING?
would you please ) i [R] would you like, B EB,

. take on ¥ ,RiIB

. Why is this kind of signal processing considered better than the old way of processing analog

signals?

B A ANREES LS R L EEES T B — 2R
to be considered better than... AN BH ...

. I can see how integrated circuits have made digital signal processing possible.

19 3 3 AT LA SRR 56 A P B S 15 S AT AL B O K
A1) see EERMEE.

. But I still don’ fully understand... 9y fully [6} really, EE H 7T L . HH,

7. What you have said about complications have some truth to it.

I H)9$ &) what you have said about complications 2§ ¥ iEN 4] , ELAHIETE , EBE.
B LR 5 3 4 9 A -

. We can shape pulses any way we wish.

we wish R B T that, ¥~ that we wish {EE G, B way,

Exercises

1.

Fill in the blanks with the proper terms from the list.

analog . fidelity decoded
digital-to-analog IC analog-to-digital
encoded repeater digitized
bits
(1) A converter changes bits into analog signals.
(2) An __ system processes a continuous signal.
(3) _ measures how well the signal is reproduced.
(4) Sampled signals are into binary pulses.
(5) A reshapes and amplifies pulses.
(6) An _ has many electronic components on a very small chip.
(7) The _ signal gave a very accurate reproduction of the original picture.
(8) Many decoders use an _ converter.

Hisﬁsg«»«m H m @ <



A BERMEWRE

(9) The signal must be before it is encoded.

(10) Each sample is coded into six of information.

2. Read and translate the following passage.

Recently several thousand computers in the United States were attacked by a virus. The
computers were slowed or shut down, but no information was lost, A computer virus is similar to a
biological virus, and organism that ‘can harm the human body. A computer virus is a series of
electronic commands that can harm a computer or the information in the computer. It infects the
device secretly. It tells the computer to do something the computer’s owner does not want it to do.
For example, a virus could enter a bank’s computer system. It might tell the system to destroy all
information about money belonging to everyone with the first name John. Like influenza virus that
spread from person to person, a computer virus spreads from computer to computer. It was just such
a virus that attacked computers across the United States last month, The virus was created by a
university student studying computer science. ,The computers affected by the virus were in major
universities, government agencies and private companies. They were part of United States Defense
Department system. They were linked by telephones.

3. Translate the following sentences.

(1) Please explain to me the basic electronic circuits.

(2) A block diagram for this radio receiver is shown in Fig. 8 of your manual.

(3) Frequency modulation is a method of transmitting a message on radio.

(4) Rotate slowly the CURRENT control clockwise until the lamp comes on.

(5) We are having problems in station-to-station calling. All the other connections work well.

First of all, would you examine it?
(6) This transistor circuit appears to be in good condition.
(7) Now I understand the outline of the problem. Anyway, may I see the receiver unit?

(8) The whole connection system is designed as a plug-in system therefore it can be installed

in a very short time.
(9) What is the important feature of the model TR-1017

(10) Connect the ohmmeter across the end terminals.

Reading Material A

The Technology——MAN’s

A T K (B

&

From a technical standpoint, the evolution of LANs over the past few years does not lead to a

clear picture of where the state of the art will be a few years from now.

However Besides Lans and Wans, no communications manager’s vocabulary will be complete

2 N N RE N

soon without a MAN ( Metropolitan Area Network),a new technology of tremendous import world

wide and in which Australia is in the box seat.

As john Farrell SAYS of QPSX , the new Australian-designed and developed MAN: It is the
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first time an Australian company’s technology has been selected for development as an international
standard.

Farrell is director of commercial development and marketing with QPSX Communications Pty
Ltd, formed last vear by the University of Western Australia, Telecom, and a research group within
the university’s Department of Electrical and Electronic Engineering.

QPSX ( Queued Packet and Synchronous Switch) was developed in the research group and is
based on the principle that computers communicate in bursts and that such bursts are best handled in
packets.

The uniqueness of QPSX lies in its recognition that “authorization” for a packet delivery does
not have to be made before it is delivered, making transfer of these packets exceptionally swift.

Other advantages are reported to lie in the fact that multiple packets arrive in order and are
guaranteed against transport, switch failure and tampering and the speed of .transmission, selectable
by the user, can go as high as the maximum equal to any foreseeable demand by the
telecommunications industry.

These and other characteristics have resulted in the IEEE ( Institute of Electronic and Electrical
Engineers) , a US-based standards organization, selecting QPSX for development as an international
standard.

Illustrating how quickly technologies are moving, QPSX technology comes at a time when
common carriers are getting behind Integrated Services Digital Network (ISDN) techniques.

However, QPSX technology with its high bandwidth capacity of 150Mbits/sec provides the basis
for the integration of voice and data applications across a wider spectrum than is possible with the
present stage of development of ISDN. The system is also comfortable with Video-conferencing.

Besides offering national carriers the ability to compete in the value-added network services area
and to offer new application solutions for customers, Farrell said the advantages for users included:

Handling peak usage requirements on a demand basis, rather than dedicated resources.

Provision of a high degree of reliab‘ility without the need for backup facilities.

Catering for special “one off” needs.

Allowing for dynamic reallocation of capacity for out- of- hours transmission.

Providing very high levels of access security. The definition of a MAN includes the ability to
employ a shared medium over areas of at least 50km in diameter.

If employed on a wide-scale basis, QPSX could have far-reaching social and economic effects.

Large companies could more easily decentralize their operations within a large city.

Reading Material B

Digital Communications Technology

When the information the customer wishes to send is itself in digital form, i.e., a series of

ones or zeros we are engaged in digital data communications ( sometimes the adjective “digital” is
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