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ABSTRACT

Considering the emer,enc. of higa technology in the
electroaics field an nalysii has been mrde of the rapid changes
in cthe field of micro-eiectronics. The advences io micro-
electronics have alreaiy revoliiioniseu the developed wuzld
in sophistication of electronic equipment and systems. The effect
on Jeveloping countri=s beccues —ore pronounced zs they mostly
depend upon imported eguipment.

Pakistan being a ceveloping country, its case history
is reviewed in tne light or _cs equirer.2nt of electronic
equipment, available resources (Cuman and material), implicatioms
of micro-electronicg on meeting Llts needs and finally suggesting
ways and means for the develuping ccuitries as to how to cope
with the imglication of the uv:erins era of micro-electronics.

1. Introduction.

Tha use of Electronics in 2adio, Televigion and

Cinematography makes a4 tremepnduus impact on social, zultural,



political snd econcmic life of a nation. Telecommunicatien

made convenient with sophisticated, reliable and efficient

electronics has elimirated the previously long delays in

transfer of information frem one placz to ancther. The

equipment for deience has been developed for proper survilliance,

unbelievabhly accurate r<xhos of espionage, comnind controi

sysiems and intricate rewote ele:tronic triggering devices.

The medical electronics has modernised the diagnosis of

disesases and thereby making ii possible for speedy treatment

of the ailments, resulting in increas2d life expectancy. The

detection of crine and the use of electronic traffi: control

allows right flow of traffic in big cities thus contributing

towards better civil amenities. The introduction of proceass

and quality control instrumente has helged in incrcaced production

and reliability, The use of electronic coamputers and data

handling systems has nade a major contribution tu the

sclentific reseazck by nolving problems of complex rature.

Thege are only a few examples of -he use of electrcnics for

advancement of a society. The importance of electronic eyuipuent

usage in the process cf socio-economic development of the

country is universally recognized all uver the world. It can

surely be claimed that the growth of electronics activity

in any country 18 a measure nf eccnomic grewth of that country,
The rapid advances 'n technology have trought forth

okaclescence in electronic cowponeats at an equal pace. The

miniaturagisation uas added another dimenaion to the problems
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being faced by developing countries. In order tc be ui.todate
in knowledge and technology acquisition the deveiopin .
countries have to work hard.

2. g}cto-ﬁlectronica.

The major break chrough in the electrenics have
ushered into the era of Micro-electronics. Star:iing irom
integrated circuits and going through the steges of small
scale integration (SSI), large scale integration LSI aad
very large scale integration (VLSI) complete gystems are
available on single chips lsading to 32 bit micro-processor
providing a very powerful tool for various applicatioms. Tha
advances in memory technology especially the bubbtle mewmuz
has revolutionarized this technology. A storage capasity «t
12 million bits of information and random excess memor,  of .l
mega bits have been realized. The technology is growing w. lh
auch a rapid rate that the limits are almost being set br cie
base material. The research work for searching alternars :zuse
ma:erial such as Ga As, InP is already in progress ani
reasonable results have been achieved fcr quick respcnee time,
less power consumprion ard other benefita as comparvd to the
pilicon based material.

The charge ccupled devices, Josephson's effect devicea
and super-conductom have added a new dimention In the
development of electronics techneclogy, In the near future the

application of these devices will bring more advanced and

rophisticated electronic instrumentation and circuits for




Fig.l shows the US market's consumption alone for
Ictegrated circuits and Data prcces:iné systems, 6 as can he
seen the market is expected to reach a U,5.5 10 billion and
$ 50 dillion mark respectively by 1984. Q< course th .se
figures ao not include the Japanese, Western Zuiovean and
other countries of world. Keeping the nwavall a~w~d-~rinm in

‘view these figures may rise to $ 20 billinn and § 80 billion
respectively.

In 1981 forecast of the total US electronic cquipment
consumption is $ 168 billion so the two iftems givea in Fig. 1
together count for zbout 25% of rhe total. Thus one can see
the importance of these two elements for the overall
consumption. The importance of .iicro-electionics can be
realdsed tais way. Wwith advanc-.: in technciugy rhe price per
ship iz eomivg scwn, Just to quote an exauple a microprocessor
used o cost S 270 while its presen: rcrice is between
$ 10-25. This gives an impression that the equirment/systams
will Lecome cheapz2r. Howcver, it 1c notl go because a
microprocessar once damaged as to be replaced and development
costs of new devices are high. The scftware package is now
costing much more tran the hardware.

Al ea3y replacerment is possiblie in tbe developed
countries hut it 1is uot so in the develorning countrieg thus

posipg a major probler fcr rhe application cof nicro-electronics



Q]

40

30.4

20

10

in various appliances, Some of the applications have bean liated

Information processing and computing.

Machine Intelligence.

Automation in indugtrial and domestic fields.

Langusge translation.

Digitel tele-communicatjions and switching.

Electronic recording of books ame peblication,,

Medical electronics and a host of other applications.

$(billions)

() Data Process Lquipment total.

A Integrated circuits (total).

Py

715 7‘6 ;7 T78 % 80 8L &5 a3 &

Fig. 1 Congumption of Data Process Equipment Total and Integrated Circuit~

(total) 1in U.S. Markat.
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in the developing couttries 1s manifold due to lack of:
i) advanced technology knou how.
11) trained msnpower.
141i) availatility of advanced components.
iv) software devezlopment, etc.

v) obsolescenée ot electronic products.

Before making any prcposals for the application of
microelectronic compinents in the developing countries, it will
be easier to study electronics effort in a developing country
such as Pakisran, The situation in cther developiirg zountries
is more or lz23s the same.

3. Case Study of Pakistan's effo-t in the field of Electronics.

Even amongst the dey2loping countries, there are
gradationa, some are more developed than others. . ..st#n may be
considered as approaching “more developed than other:" status.

In any case let us consider the status of :zlectronics in

Pakistan. The key factors which need to be considered are the
requirements of electronic equipzent, the status of electronics
indusatry, manpowz2r, accuisition of trechnology and other parameters
such as research aud development, resoirces and proposed
inveatments etc.

3.1 Requirements of Electronic Equipment in Pakistan.

The total requirement of electronic equipment/component
has been estimated to be $ 736 million for the 5th plan period
(1978-83) thisg comprises of all types of electronic instrumenta-
tion required. Table~l gives tinc import figure of some typical

items during the preceding years,



Table-1

Impor%s of EBlectronic Equipment {Millions of §)

1975-76 1976-77 1977-78 1978-79 1979-80 1980-81

1. Scientific,medical 14,39 17.246 17.94 21.338
optical meacuring
and controlling
inst. & apparatus.

2. Telecommunication 11.985 22.655 15.647 19.553 6.875 5.536

Equipment.

3. Electro-medical 1,926 2.617 1.934 2,557 5730 1.967
Equipment. -

4. Trausistors,values (0.975 0,985 1.03z 1.804 2.510 1.89¢
etc.

5. Biectrical 3.676 4.263 3.112 3,974 7.656 5.545

measuring &
cont .0l Equipment

6. Teleccm.Apparatus 21.207 34.045 25.222 26.683 12.449 10.102
T.V.receivers
parts,

7. Sound recorders 2,055 2.798 3.027 4.083 2,419 2.251
Changers Tap
recorders etc.

Since the import figures contained in Table 1 do not cover the
entire range of electronic equipment therefore the imports seems to be
less than a':ticipated targets. Another factor which is influencing
the import figure could be the lack of cash regsources. It may further
be added that figures under barter trade with different countries

have not been taken into a ccount. Therefore estimate ior the entire

pl=n period are anticipatzd to be about $ 740 million &1e reasonable,




3.2 Electronic Industry.

The electronic industry is both in public and private
sector and brief descrviption is as under:-

3.2.1 Public Sector.

Tnere are four industries in the public sector namely;
Carrier Telephone Industry, National Radio and telecommunication
Corporation, Telephone Industry of Pakistan and Equipment
Production Unit of Pakistan Broadcasting Corporation, The range
of ~roduct is telephone instrumerts, exchange equipment,
teleprinters typewriters, HF & VHF receivers, power supplies,
long distance carrier telephcny, telegraphy as well as HF/VHF
Radio Transmitters, discrete active components, passive
components and printed circuit boards. The tocal financial
outlay 1s approximately $ 10.3 millicn while annual turn-over
is about $ 20.5 million. Most of the equipment is produced for
local use. Since the production ig unable to ccpe with the demand
of the local market therefore export is not planned. However,
there is spare production capacity available which can de
harnessed, if material and man-power resources permit.

3.2.2 Private Sector.

There are 12 radio and T.V. and consumer electronics
manufacturer with a capital outlay of $ 5.05 million and
annual turn-over of § 42.8 million. There is sufficient assembly
capacity available for radio and T.V., in the country. Apart from
that there are a number of cottage 1ndu;tr1es which cre producing
mechanical parts for both these items and radio k 'ts. The

prodiction capacity hLas been summarised in Table 2.



Table 2

ELECTRONIC INDUSTRY - PRIVATE SECTOR

4 Ingtalled Capacity ! Actual). Produc-ion 1978-79 ' Tolal
Name of Industry ! T.V. Tape TV, \ _Man-
H Radio BW Colour & Misc,, Radio BW Colour Misc. 7 power
1 ] [
1.M/8 Radio & General 300,000 40,000 18000 2000 5300 5300 1500 150 404
Appliances,Lahore.
2.Pak Audio-Tech.Ltd. - 10,000 1500 - - 10060 1500 - 32
Lahore.
3. Assocliated Electronics 20,000 26,000 5000 10060 - . 45 - - 83
Lahore
4.R.B.Industries, 125,000 30,000 10000 - 1916 6°¢19 500 - 26
Karachi,
5.Philips Karachi 125,000 30,000 10000 10000 39726 17014 3304 2860 277
6.Electronic Industries 100,000 20,000 - - 1043 7644 - - 63
Ltd. Karachi.
7.Pacific Traders Pak. - 18,000 500 - - 17378 - - 60
Ltd. Karachi.
8.S.N.B.Industries Ltd. 90,000 36,000 - - - 31125 - - 178
Karachi.
J.MECO Ltd.Karachi - 24,000 - - - . 9800 - 1224 168
10.Hyderapad Electronic
Industries Ltd.Hyderabad 60,000 36,000 1200 40000 - - - - 30
11 Micro-electronics Inc, Trial productlon of IC's started,Established 1in 1980,
Lahore.
12 . Micro-electronics Inc,Karachi. Trial production of Colour TV] tape recorders eotc, started,
Estahlished in 1980-81, . L
Total: 820,000 280,000 53200 62000 47985 108,825 6804 3010 1411

©3,33200

1, buog




16

3.2.3 Public-cum—private sector.

A company by tbe name of Micro-electronics incorporated,
Lahore was estatlished in 1980 for production of custom built
integrated circuits. The trial production has already started aad

the products are mostly meant for export. In the initiai s:age the

processing of chips will be done by the foreign collaborators
while packaging etc will be done locaily. However, it is expected

that by 1983 the processing of the chips will also “e don2 in

Pakiétan. The said firm intends to start production of
Micro-processor (8 bit, 16 bit) in 1982. The technical know how

ag well as part-funding has been done by the foreign collat~ratcrs.
3.3 Man-pewer.

The Industries mentioned above employe a»proximately 229
qualifiesi engineers and 5000 Technicians, skilled workers etc,
Apart from that an egtimated technicil man-power bf approximately
300 engineers/scientists and about 1000 technicieas in the fieid ot
electrotics are available in different R&D ¢ itablishments of Govermmen!
departments, Universitie- etc,

The number of persona graduating from Universily have been
shown in Fig, 2.

The Graduate of Polytechnics wnich are classified as technician
:ave not been shown in Fig. 2 becaus;jfack of availabil’ty of
yearly data, however, .t has been estimated that about 300
Technicilang are being produced annually from all thn polytechnic

Institute., These techniciang have undergone 3/i yzars course in

racio and T,V. Tachrology. Thus reasonable amount of manpower 18
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available. iowever, this manpower has to be groomed for accepting
challenge of advances in electronics techmcology through training

pregrammes (academic and on the job)and refresher courses.

Fig. 2: [_7
35¢C A
Qutput from universities ! !
(4) B.Sc electronic engineersigg
(b) M.Sc (Physizs) with
special paper in 250
electronics.
200 | g
A
1504
100 + b
50 eyt
SN NOM~D MO
L T o T o T o N o S o B o 8 l\?
B B )
Q=N PNVNOMSNS O
[ 0 o B o S o T o O o T 0 R ) M~ ™~
Financial Year

3.4 Regearch and Development.

The research and development efforts in electronic was
scattered as different Government departments have employed R&D
workers for design and development pertaining tc their own needs.
Howvever, realizing the acattered R&D activity was not being very
productive sc¢ the Government of Pakistan decided to establish a
National Institute of Electroncs which will comprise of the
following Divisions:-

i) System and Circuits Division.

11) Component Divigion.

111) Microwave Division.



The implementation of the project effectively ctarted from
the end of 1980. Some research products have already been initiated
for design and development and maximum local integration. The aims
of the Institute ave primarily to develop a production proto-type
wvith all its documentation und then pags it on to public or private
sector industries for prcduction for local consumption or export.

The functions of the National Institute of Electronics are
as under:-

a) carry out design and development work in vital areas
i electronics not with the resources of the existing
development centres;

b) design and develcp items of common utility for the various
user organizations and production urits and assist in
augmenting the local content in production;

¢) develop konow-how in advanced electronic techniques of i
value and exchange speclalised know-how with other
research centres in the country;

d) participate with other development centres in research
and development projects of national importance and
coordinate the work of various research centres in the
country;

¢) assist in advanced training in electronics;

£) design, develop and guide fabrication of electronic
components, particularly Integrated circuits, keeping
abraast of the latest technologies;

g) design, develop and guide production of wlectrondc
measuring instruments, industrial control equipment,
computing devices, medical electromic equipment and
opto-~electronic devices;

h) design, develop and gulde production of radio and
televigion sets, including colour television and
other consumer electronic devices;

1) develop expertise in digits,. electronic techniques to
enable its application to control svatems, data processing
and dats transmission equipment of the future;
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j) establish and maintain close 'iaison with other development
centres., Universities, user organizations and preduction
uni: s for the promotion of electronic research and
development activities:

k) undertake design and development projects on contract
with user organizations and coordinate the work in the
various development centres in case of composite prcjects.

1) conduct seminars on electronic topics of national
interest and exchange specialiged know-how with othe~
research organizations, universities and centres of
competence;

& publish an electronics journal with the objects of
disseminating knowle.ige and expertise and the progress
of research and development work;

n} undertake small quantity production of specialised
components, integreted circuits and equipment;

o) assist industry to enable increased use of local
components circuits and design; and

p) assist in standardisation of components, equipment and
techniques on the national level.

4, Appiication of Micro-elactronics.

There are ‘nnumerable applications of micro-electronics in all
technological fields and these are quite evident from the discuassion in
section~2 akove, However, to name a few particular area of interest to
Pakigtan and other developing countries are as under:-

4,1 Data System and Computors.

Theie are about 40 mal. frames computer in use in Pakistan and
innumerable mimber of calculators, for example, in the financial year of
1978~79 only calculators amounted to $ 1.2 million. With the use of
Micro-processor and microprocessor arrays it is possible to make small

computeias which a-e likely to repiace the main frame computers of



medium size. This 1s a very vital area because most of the work is

goircg to computers nox.

4,2 Tele—communication Equipment.

The changing over from Electio-M..hanical switching of
tel=phone toAElectronic switching has made its impact. In the
financial year of 1978~79 about $ 40 ©illion equipment was imported
oy Pakistan, I am gure other developing countries are also in a
sinilar position. The use of micro-electronic in the telephone system
can b. amall micro-processor controlled electronics exchanges and by
devising a suitable software the gystem can be extended. Commercially
such system are available upto 50000 lines which means that even a single
syste. is good enougn for medium size cities of the developing
countries. This project is not difficult and can be easily taken up to

replace the presenc electro-mechanical =quipment.

4.3 Covsumer Electronica.

Although Pakistan ig making ralio, Black & White T.V.,
Coloured T.V. Pulblic address system for its own use still in
1978-79 alone the import of coneumer electronics equipment was of
the order of § 10.15 million. As modern consumer electronic e
useg a lot of micro-electronic products, therefore, effort has to
go into Designing and Development of 1ndigenous aystem in this field
thus saving quite a lot of money in developing countries.

4.4 Application in Industries.

There are many uses of micro-electronic equipment in
Industriea and some of them have been named as under:

1) Electronically control, Machine Tool and other
Industrial Plant.
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i1) Autorestion etc.

It is8 well-known that with the use of micro-electronic
~ouponent, the quality assurance and reliability of the developed
ingtruments/systems improves., The electrical power requiremenia of such
cystemsg sre very small &s compared te earlier equipment. It occupies
less space and tne most coveted advantages is the develo-ment of a
capability Jn the field of micro-electronics and trausfer of techmology
in this way. In this age of electronic it 1is imperative that developing
countries should develop a capibility of wusing and if the requirement
permit produce micro-electronic products. Generally requirement of a
single country cannot justily the prcducticn facilities. However, if
some develaping countries car eanter iato bilateral/multi-lateral

agreements ther th's industry becomes viable in various regiomSof the
develcping world.

5. Action at the National Level.

As already mentioned in Section-3 Pakistan after realizing
the importance of the micro-electronics for applications in different
areas has established a Micro~electronic component industry primarily
for expcrt in collaboration with a fcreign firm. This will help in
trensfer of technology and will enhance the use of components developed
by this industry for local design and develop effort of instruments and
systems. At the moment this industry is doing electronic packaging but
later on it will process the chips and with time it will become
self-reliant for custom built integrated circuits.

there has to be a back-up for such an industry in the

country., Reallzing tuis Natioual Institute of Electrecnics has prepared

plans to develop integrated circuits, transiucer etc, upto production




prototype stage. Thus a complimentary efforts hzs already been

started in this regard. Attaining this technological capability is

neceasary both from the aspect of knowledge and skill development

~ as well as national uceds.

Since this is relatively nev field, therefore, most of
the circuit designers have to be re-trained in this erea, therefcre,
National Institute of Electromnics has been assigned the task of
r2fresier courses for engineers and scientists working in the field
of electronics. Since disgemination ot information on current
technology is necessary for development of a sizeable effort in
this field so the National Institute of Electronics is gcing to
publish an electronic jourmal and also going to organize national/
international conferences every year. The next conferance is
expected to be organized in March, 1982. For the promotion of
electronics in the country research and development contracts
are geing to be awarded from this Institute to various scientific
establishments in the country.

6. Proposal for International Collaboration.

Since any development in any area requires human and
materisal resources, therefore, it would be necessary to consider
these aspects.

6.1 Man-power.
Most of the developing countries need training facilities

for modernizing the knowledge of existing engineers in the field of

micro-electronics and fresh oners to be trained in the field of

micro-electronic technology and application. Possibly PP may







