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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
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- History of microelectronics

-

The history of what has been callad microelectronics techmology can be dated tack
to 1971 when the first microprocezszor was introduced ty Intel. It was an integrsted
Circuit containing the processor unit for a 4- bit corputer. In 15732 Intel
introcuced on 8-bi*t microprocessor, an IC matching the image of a computer. This
was followed by Motorolz and Ziloz's populer 7Z80, making possible the boom for

micro processors and microcomputsrs.

- The microcomputer industry

Micro processor chips themselwves are baszd on semi conductor technologies, I.e.
IC eand LSI technologies. Bui unli:2 ICs and LSIs, they feature 2 general purpcs2
usefullness very similar to compu*srs. In addition micrcprocessors themselves arc
not finished, ultimate products. “zey manifest their functions by being incorpcrated
as components of other maschines ani apparatus. For this reason, their applicatizns
cover a very wide aree znd their =Zctential market can be considered as nearly

lirmitless.

Microprocessors have both the features of mass production-oriented industrizl
manufz2ctured products and of know_2ize- industry-oriented products. When viewel
from t:e hardware (chip) angle, tx2y are mass produced commodities; when viewe:
from the standpoint of applied technclogies, they are high kn wledge—valﬁe - ziled

commodities.

Unlike cus*om LSIs, microcompu-ers feature inside computer processor~ of ths
stored program type, and by adding software, they are made to realize the func:ions

required. Consequently, they feature general purpose workability. {

The software programs are prepared by manufacturers of microcomputer-appliel
machines and apparatus. In most cases, software production is conducted according to
prograns  developed by the microcomputer users themselves. However microcomputer
eppiications have also given birth to a very extensive and successful business
called system houses or software houses which work as the suppliers of the

productive capacity of the know-hcw {or these software programs.

Both manufacturers who make products using these devices as well as system houses
that are in persuit of sophisticateda applicetions for these items all can play their

respective roles in the industrial end social structure of a country.
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- The microelectronics texi.nnlogy package

14

“iicroelectronics te2-hnciongy can be disintegrateld inte subsets of technsologies

e=or. of which can be studi2d in terms of its azplicutilityto = ceriain couniry 2%

w

certzin time, depeniing ¢ the resources, human zndl materisl, which are availabdle
5+ can be obtained =%t that stage of development of thzt country. T"hrese subsets

s -

»51 be specifiei as {ollows:

- Awareness and kncwleige of the potential of microprocesscr tased eguipment

and syster in imcroving the effiziency, reliab

biility and or perrformance of work

in specific applications
- knowledge of how te operate, install and service microprocessor based eqiipzent

and systens

- The ability to specify and design a2 system or z gear of microprocessor tzsei

equipment to perfcri a certair functicn

- The design and development of the soft-ware for various spplicaticns of a

system ) (]

- The design at wicroprocessor besed equipment and assembling them through
importation of standard chips, components ands&bﬁassembiies from international

rzrkets

- Production of chips starting 2t some stege of the manufacturing process

according to inmported designs, licencing and know-how

- Design and development of chips and processes

A
Involvement of underdeveloped countries in the il ~Yoelectronics technology

- Underdevelopad countries have to gair control over at least the first
two subsets in the previously listed subsets of microelectronics technology.
Since underdeveloped countries are importing most of their needs of capital
goods, professional equipment as well as many of the censumer products, most
of which incorporate to a certain extent micrcprocessors, the knowledge and
avareness of their potentials, how to operate, install and service them
becomes inevitable. The iesources and skills reguired in these areas are not

beyond the capabilities of underdeveloped countries

- The next two subsets  n fhe list can be considered as a high value-added or
labour intensive type of activity. The develorment of these cubsets can
be considered a direct link to the progress of the technological capabilities
and the entire econonic structurz of a country toward a higher level of
sophisticatior and a higher value added structure. Here again many of the
underdeveloped countries have the resources and the infrastructure for

preduction of designs and software




- The need for soltware is growing enormously and the market for softwzre
prcducts is rather open. iInderdeveloped countries can kave a substan-’al
advantage in producing scftware for export to developed ccuntries wi-=xz
small portions of the cost compared to the cost of profuction in developed

countries

- In the information - oriented society of the>future, the development of
the microelectronics ini:stry should be considered fror a stand poirn= which
perceives microelectronics not simply as a nmanufacturing industry proiucing
electronic machines (i.e. hardware), but as an information indsutry w=ich
covers z wider erea and exercises 2 tremendously great influeace on zther
irdustries, services ani the whole economic and social str:cture of = country -
Microelectronics technology is the very technology concerning the pr::essiéi?

storing and transmitting of information

- The semi-conductor manufzcturing industry is an industry =here large scale
regzarch and development investments must always be made. 2y comparizon
With other industries, its technological renovation is rore active zni the
life cycle of its products is shorter. A huge investment is requirz3 for
development which involves risk ard a long pay-back time. Governments should
piay an impcrtant role in research and development in the semi conduzzor
manufacturing arez when such industry beccmes feasible i 2 country. The
decision, however, of investing in this industry should not be made zefore
careful examination of its feasibility is made. Latoratory scale or p:lot

plants can be the proper approach to semiconductor manufacture in unier

om,

developed country

- The Egyptiaa situaticn

A. Concerned institutions have been aware of the implications cf this
technoluegy. The following is a quotation from a document published b,
the Academy of Scientific Research and Technology of Egypt titled
"Towards a technology policy for Egypt".

"Dea.ing with new technolcgies is considered one of most important fields
for developing national capacities. A number of developing countries
perceived the high importence of direct dealing with sophisticated

scierces and advanced technologies. It is not any more possible to just
observe and follow-up the big cvents occuring in developed countries

and to be thrilled by them. liowadays, these sciences and technologies

became very influencial regarding the future of nations und their cultures;
even more, they are influe:cial regarding the contiuuation or the

sxtinction of these cultyres
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Consequently, it is important to create in Egypt positive reactions zn:
attitudes tc dealings i1n sophisticated sciences and advanced technologies.
can be done ty establishing a chain of centers of excellence ir some chos<n
such as: new and renewable energy - micro electronies — genetic >ngineering ani
tio-technology —high polymers (plasticisers - plastics). These centers are
considered, from the functicnal point of view, as the arm of tne state extendedi

towards the future. Trrough them, Egypt deals to-day with tomorrow events."

B. Bilateral government ccoperation
Under the terms of an agreement between the Government of the Federal Republic
of Germany and the Government of Egypt on cooperation in the field c¢°
scientific research and technological development, an agreement was signed
in June 1983 to carry cut a joint "study on the development of the elecirc-

technical and electronics industry of Egypt”.

The study is to present a comprehensive analysis of the Egyptian electrizcal
and electronics industry, relzted markets, and the entired periphery. It is oo
serve as g vasis from which appropriate strategies for the future develcpmen:i zand

proposzls for implementation can subsequently be developed.

The study is conducted by German experts together with their Egyptisan
counterparts on & cooperative basis. By this way a certain know-how flow is
guaranteed already during the execution of the study and the results will te borne
by bota sides. The Egyptian Government then will receive a neutral stirategy paper
outline a sound course of development for the electrical and electronics industry

up to tae yezr 2000.

The study will bte executed in two phases, the first phase covering
preparstion of knowledge (common basis) and elaboration of detailed reports will

cover the following

recommended new industries or products

case study of existing industries

extension and development of existing industries

market study for the above mentioned industries. This phase will last

for 18-2k4 months.

The second prase will cover the following.
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- elaborstion of strategies on the development of the electrstezhnical end
electronics industry
- prefeasibility studies of the recommended industries or products.
This phase will last 5-12 months.
The product groups to he covered by the study are
- Power engeneering products
- Electronic products other thzn consumar products
- Telecommunication equipment
- Compunents for electrical egquipment
- Semi conductors
- Medical electronics
- Security systenms <:§

- Data systems and office machines
- Computers
- Wires and cables

- Industrial electronics
- Consumer electrical and electronic products
- liew and renewable energy equipment

C. UNIDO was cazlled upon to 2sses the capabilities of Egypt introducing
microe_ectronics technologr. Two reports were submitted to the Egyptian Governmer
One by Dr. H.J. Schneider titled "Recormendatiors for introducing softwars
competence in developing countries”, Egypt being one of tk: countries sudbject
of the study. The other one by Dr. K. Fialkcwski, project titled "selective(
micrselectronic applications in developing countries"”. Countries subject

of the study were Egypt, India, Thailand and Mexico.







