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I. CONCLUSIONS AND RECOMMERDATIONS

1. The workshop considered the build-up of microelectronic capability to be
of strategic importance for the development of the region, due to the
pervasiveness of the technology and its applications in a wide range of
economic and social sectors. It noted that the effort to build up capebility
in microelectronics cannot ke separated from the drive to build up a viable
electronics industry in the region. The workshop strongly recommended that
governments of the region formulate anc implexant policies and programmes
towards the achievement of self-reliance in electronics and microelectronics

in the region.

2. The workshop considered the proposal for the establishment of a regional

silicon foundry-cum-design centre in the .rab region in the overall context of:

(a) strengthening technological capability in this field of technology

so that such capability can acquire a self-generating momentum)

(b) upgrading and imparting dynamism to the existing electronic

industries in the region; and

(c) the need to develop an integrated strategy which will fully take
into account the existing and anticipated situation in the region.

3. These considerations require a long-term developmental approach to t’ @
problem. In this respect the workshop agreed with the conclusion of the
ESCWA/UNIDO paper that the establishment of a regional silicon foundry-cum-
design centre, with a network of national design centres will provide the
critical mass to create a sound design and fabrication capability in the
region. Such an approach together with related activities, will enable the
regyion to realize the potential of microelectronics. Within this framework,
the workshop recommended the following series of parallel interastive steps
and underiined in this context the need for continuous review of results and

for monitoring technological trends.




Design centres for IC design

4, The workshop recommended:

the establishment and/or strengthening of design groups or centres

in the countries of the region.

In this regard the following considerations are tc be kept in mind:

(a) In several countries of the region there are various R&D groups
vhich are concerned with electronics and/or microelectronicsy instead of
founding new ones, already established facilities should be upgraded wherever
possible, and close links with industry should be established and strengthened;

(b) The hardware installed in universities and R&D centres in the
region is very appropriate to serve as basic equipment. Many design software
programmes, coming mostly from universities in advanced countries, are
available free of charge. The most important tools of design are logic
simulators, for analogue and logic IC, graphical editing and layout control
programmes. The available software fulfills semi as well as full custom

design conditions.

S. To facilitate strengthening of design groups, the workshop recommended
the establishment of cegional institutional facilities for training and the
training of trainers in IC design.

6. As » first step to this end, the workshop recommendeds

A central course in CMOS design shoul’ be planned and implemented,
to introduce the software and its use, testing an evaluation, as

well as fabrication equipment.

This programme may be completed within an 18 month period. Through the
programme the first Arab multi project chip (MPC) should be realized. Two
design methods should be offersd, one for semicustom (nd one for full custom
design. Possible partners for the fabrication could be MPC-organizations in
Purope. Between 4 anl 6 weeks of training are expected for the design period
and 2 weeks for evaluation, measurements and testing, 5 monthet after

fabrication.




At the end of the design course each group can transfer the software

package to their respective computers in each country. Thereby unified
starting conditions and standards would be established to serve as a base for

practical applications as well as future MPC projects.

To attein the full benefit of the training programmes, high
qualifications éhonld be requested from participants who ought to be
practising designers or engineers, with a minimum of experience in the field.
Moreover these participants must be familiar with using the computer, though
not necessarily capable of programming. Engineers from existing manufacturing
facilities in the region should be asked to participate in the training, to
gain insight into CMOS technology and to establish strong ties with design
groups in the region.

Besides expenses of the trainees, this training prograsme may cost up to
US$ 100,000 for lecturers and fabrication. This sum may be shared by
participating countries and regional funding ager:ies, as part of the scheme
to set up a regional silicon foundry and a viable electronics base in the

region.

The long-term development may be characterized by additional soft- and
hardware collaboration with different silicon foundries in and outside the
region.

The workshop further recommendeds

The bipolar factories existing in the region may expand their
capabilities and create their own design groups corresponding to
the needs of bipolar analogue design.

7. The workshop called on UNIDO, ESCWA and o:iher international development

agencies to provide assistance to designers in the region, in particular to:

(a) assist in placing Arab experts, for residence training in advanced

centress

(b) circulate a 1ist of available training programmes in
microelectronics worldwide, for the benefit of practising engineers in the

regions




(c) assist in arranging technical visits to design and manufacturing
centres in developed countries, each visit being geared to a specific activity
and objective. (One such visit may be arranged as part of proposed MPC

training programme.)

8. The training programme proposed above will be a part of a comprehensive
strategy and a continuous programme of training that may include the
establishment of a design training centre in the region, as well as training

in advanced centres abroad.

Market surveys

9. The workshop strongly recommended:

a sectoral market survey for the region, of electronic products and
systems, as an essential part of defining both a system and
component development strategy.

The survey should cover electronic products and components in consumer
electronics, communications, computers, controls and instrumentation, in terms
of both imports and local production. Individual countries in the region
should address the problem within their national context with assistance from
UNIDO, ESCWA and the Arab Industrial Development Organization (AIDO), in
regard to common methodologies and format for data collection and

consclidation.

10. The market survey should take into consideration the future market in
the region as well as the fast changing nature of the technology. The
feasibility study for the proposed pilot line (see para. 13 below) would thus
take into account the application .pecific integrated circuits (ASIC) market

in che region.

Systems develops :nt

11. The development of a national and regional systems capability is an
essential prerequisite for any strategy to develop microelectronics technology

in the region. Such capability should cover designs of a wide range of

———




products, including complex systems. The major application areas in the
region include informatics, computer networks, oil exploration/production,
mineral extraction/production, power generation/distribution and bilingual
terminals and microcomputers. While in the short term exaisting capabilities
in the region need to tackle development of the simpler systems, such as
bilinqual terminals and microcomputers, in the longer term capabilities to
handle larger system projects need to be created. One approach which needs
emphagis is that larger system projects, contracted to foreign consultants,
must associate local groups, in order for the latter to develop their
expertise. Furthermore, to assist the development of local systems
capabilities it is essential to strengthen the national and regional
infrastructure in terms of both software development and hardware in regions

to which UNIDO/ESCWA can provide requisite support.
12, In this respect the workshop recommended that:

(a) UNIDO and ESCWA provide, whenever possible, technical assistance to
available facilities and centres working in syc.ems design in the

regions

(b) training programmes be organized in design of Printed Circuit
Boards (PCB) and hybrid circuits, as well as in methodology of
systems design, along with training programmes for Integrated
Circuit (IC) designs;

Participating institutions were asked to take into account
recommendations made by earlier meetings on the gsubject, such as the Gulf

seminar on "Process Controls” held in 1985.

13. As a step towards achieving self-reliance in microelectronics and

building a viable electronic basis the workshop recommendeds

the establishment of one or two pilot facilities within the region
and the carrying out of a feasibility study for this purpose.




The role of such a 'pilot line' would be to introduce specific practical
experience in the new technology, i.e. CMOS and NMOS, into the region, with a
view towards development of a manufacturing base, ultimately resulting in a
*silicon foundry”. The 'pilot line' would accelerate the incorporation of all
technological understanding, both from educational and from manufacturing

perspectives.

The workshop called on regional funding agencies to finance the proposed
feasibility study, to be carried out in co-operation with UNIDO, ESCWA and
regional institutions such a AIDO and the Arab Fund for Economic and Social
Development (AFESD), as part of an action programme aimed at the setting-up of

a silicon foundry and promoting a viable electronics industry and its

integration.

U a existi cilitie

14, The workshop recommended for the consideration of the respective
enterprises:

the upgradation of existing facilities for manufacturing bipolar
devices at Al-Manscur, Iraq, and Sidi Bel Abbes, Algeria, with due
attention to increasing their capacity for participating in
regional co-operacion activities and accepting designs in bipolar

technology from several R&D centres in the region.

Some considerations in this respect were:

(a) The manufacturing technology relevant to the existing bipolar
facilities has .mproved since their establishment. Newer equipment, with
higher productivity and greater precision, contributing to lower product cost,
is necessary to manufacture more advanced devices and should be acquired
continuously and incorporated within the process flow. Cuzrrently, such
equipment would include: better optical aligners, new diffusion furnaces and
tubes, more automatic bonders and packaging squipment etc.




(b) industrial development groups should be established within each
facility and strengthsned continuously, reviewing current operations and
trouble shooting, and proposing new directions and solutions for improvements
in operation, increase in productivity, or reduction of cost. In particular

these groups should devise solutions responding to local conditions and needs;

(c) the existing facilities may need to develop greater flexibility in
incorporating a more diversified product mix. New designs may be introduced,
that are compatible with the existing technology, and current designs being
produced should be enhanced)

(d) technical assistance from UNIDO/ESCWA and other international
agencies may be obtained, as appropriate, to assist in the implementation of

recommended action.

(e) existing facilities should work closer together, exchanging
information, experience and visits of staff. They should co-ordinate, as
well, with systems industries in the region and consider possibilities of
standardizagion for products and techniques;

(f) existing facilities were established, to a larye extent, to promote
technological capabilities in their respective countries and in the region as
a whole. Bearing this objective in mind, these facilities must become the
training ground to build up capabilities and human resources in various
aspects of the technology and industry, establish stronger links between
manufacturing facilities and universities and R&D centres, within each country
and in the region, and receive designers, researchers and engineers interested

in improving their familiarity with microelectronics and applications.

Yonitoring technolegical developments

15. To enable the countries of the region to take appropriate decisions,
particularly in regard to the foregoing steps, a system for monitoring
technolegy developments in electronics, microelectronice and related software
should be established. The workshop recommended tha“ UNIDO assist in this
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respect in consultation with ESCWA and AIDO, in the meantime continuing to
disseminate relevant information through the Microelectronics Mopitor and

other documents and studies.

Moreover the countries of the region should develop their capability,
through proper mechanisms and institutions, to absorb updated information and
to benefit from innovations in the technology and applications. In this

respect the workshop recommended:

the organization of regional seminars and conferences where experts
from the region in the field are exposed to their counterparts from
advanced countries and from more industrialized developing

countries.

Exchange of information and experience

16. The workshop noted that there is a need for wider information
exchange among experts in the region in various fields related to electronics

technology and industry. 1In this respect it recommepded:

the compilation of a detailed directory of institutions in the
region concerned with microelectronics. Such a directory should
include all possible information about Arab electronic industries:
capacity, product mix and specifications, personnel, equipment

techniques used etc.s

the compilation of a directory of Arab experts in the field and of
experts of Arab origin livirng abroadj;

updating and enlarging and disseminating the information provided
by ESCWA and UNIDO on the state of electronics indust.ies in the

regions

the publicatiorn. of a periodical regional newsletter (once or twice
a year), to report on activities and developments in fielis related

to electronics and microelectronics includings




meeting, conferences, seminars, training programmes etc.j
progress of R&D projectss

new products or processes introduced in the region;
modifications in existing facilities;

modifications in university courses and programmes;

job opportunities and newly available expertise, etc.

17. To enhance co-operation among electronic industries in the region the

workshop recommended that:

a co-ordination meeting for all electronics industries in the
region (components and systems) be held before end of 1986, with
the objectives of:

- exchange of information and experiences

- consideration of harmonization of standards and product
specifications;

- congideration of harmonization of product mix and sharing
productions

- co-ordination of development activities: upgrading facilities,
innovatione in techniques or equipment, introduction of new
products etc.j

- formulation and implementation of joint training programmes.

Alongside such a co-ordination meeting an erhibition of all electronic
products produced in the region was recommended. Such a co-ordination meeting
and exhibition may be a step in a continuous programme of co-ordination and
co-operation among various electronic industries in the region. The
exhibition could be a preparation for participation of the electronics
industries at the Arab industries exhibition organized in 1987 by AIDO in
Tunisia. The Governments in the Arab Region were called upon to participate
in the planned co-ordination meeting and exhibition and to support all future

regional co-operation activities.

The electronic industries in the region were called upon to adept
relevant ASMO and IS0 standards and codes in their products. ASMO was invited
to prepare a technicasl paper on Arab electronic and microelectronic standards

to be presented at the meeting.
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The workshop noted that the Al Mansour Unit, Iraq, showed great interest
in hosting the co-ordination meeting while ENIE of Algeria offered to host the
meeting in the Sidi Bel Abbes premises if Irag was unable to host the meeting

in dve time.

18. To lay the basis for a unified regional Arab market the workshop noted
that serivus efforts should be exerted, in co-ordination with ASMO, concerning
standards ard product specification in the Arab electronics industry. Special
efforts should be made as well to harmonize standards and specifications

between electronic assembly industries and components manufacturing.

19. Noting the enthusiasm generated by the workshop and its benefit in terms
of opportunities ‘o enhance personal and professional contacts among Arab
experts in the field, a professional meeting among experts in the region
concerned with electronics and microelectronics technology was recommended to
be organized periodically (every year or twc) as a step towards the
establishment of an Arab Electronic Society (AES). The workshop also

recommended thats

& meeting be held in two years'’ time to review the implementation

of its recommendations.

20. To assist in the implementation of above recommendations, Governments in
the Arab region were called upon to designate a focal point in each country
for microelectronics technology and applications. An immediate task of such a
frcal point would be to assist in collecting and disseminating infcrmation
about electronic and microelectronic activities in the respective country, and

to assist in car:ving out the proposed market survey.

21, In the effort to develop national and regionsl strategies in
microelectronics and electronics, Arab countries, and institutions concerned
in the region, should benefit from experiences of ofther, more advanced
developing countries in building up their capabilities in the field. This can
be done through exchange of visits to institutions and facilities, exchange of
experts, implementation of joint activities and through various studies

prepared about such experiences by national, regional, or international




institutions. In particular UNIDO documents®/ in this respect were assessed
of high value in presenting the experiences of various developing countries in

the field of microelectronics.

Feasibility study for a reqional silicon foundry

22, The workshop recommended that in the light of the results of the

foregoing steps;

a feasibility study for the establishment of a regional silicon
foundry-cum-design centre, with a network of national centres, be
carried out (within a 5-year time frame) as part of a programme to

enhance the development of a viable electronic base in the region.

23, The workshop emphasized that the foregoing steps require corresponding
actions at the national level, and recommended for this purpose that
Governments in the region adopt appropriate policies and provide adequate
financial support to the respective national and regional institutions.

24, The workshop noted with satisfaction the efforts of UNIDO and ESCWA. It
requested their continued assistance in the implementation of the foregoing
recommendations, in co-operation with national and regional institutions
concerned, particularly AIDO and AFESD, and other agencies in the United
Nations development system. The representatives of AIDO and AFESD, present at
the workshop, expressed the concern of their organizations in the deve. opment
of a microele-tronics capability in the region and their particular interest
in participating actively in future activities in this respect.

25, The workshop placed on record its appreciation to Hadj Sleiman Cherif
and ail concerned Algerian authorities for their generous hospitality and
unstinting co-operation.

* - The "State cf the Art in Microelectronics” series :
No. 1° Venezuela by Roberto C. Callarotti (UNIDO/IS.489), No. 2-
Republic of Korea by Kilinam Chon (UNIDO/1S.490), No. 3° India by S.C.
Mehta and G.S8. Varadan (UNIDO.IS.492), No. 4° Pakistan by M. Aslam
(UNIDO/18.493), No. 5° Bangladesh by T. Hussain (UNIDO/IS.497)
- Overview of the Microelectronics Industry in Selected Developing
Countries by 8.E. Lalor (UNIDO/IS,.500),
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II. ORGANIZATION

26, A wvorkshop on the establishment of a "Regional Silicon Foundry and
Design Centres” for the Arab countries was jointly organized by The Economic
and Social Commiasion for Western Asia (ESCWA), the United Nations Industrial
Development Organization (UNIDO) and the Algerian Institutions Le Commissariat
aux Energies Nouvelles (CEN) and 1'Entreprise Nationale de 1'Industries
Electroniques (ENIE). The workshop was held from 27 to 29 January 1986 at
Sidi Bel Abbes, Algeria, hosted by CEN and ENIE. The workshop agenda, list of
participants and list of documents are in Annexes I, II and III,

The workshop was a part of a wider programme undertaken by ESCWA and
UNIDO to promote the development of microelectronics technology ard industry
in the Arab region. The Prench Direction de 1'Industrie Electronique et de
1'Informatique (DIELI) participated in various activities related to this

programme.

27. In preparation for the workshop joint ESCWA/UNIDO/DIELI missions were
undertaken to selected Arab countries in 1983, 1984 and 1985, with the

objectives of:

(a) assessing available facilities and capabilities in microelectronicss

(b) studying the feasibility of establishing a regional siiicon foundry
and distributed design centres in the regions and

(d) consulting with institutions ccncerned about the interest in such
an approsch and the proposed course of action to be undertaken in

this respect.

28. The missions covered various related institutions in industries, R&D
centres, universities, investment agencies and government departments, in
Algeria, Egypt, Iraq, Jordan, Kuwait, Morocco, Saudi Arabia, Syria, Tunisia
and the United Arab Emirates.
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29, The findings of the missions were summarized in a joint
ESCWA/UNIDO/DIELI paper entitled "Silicon Foundry and Design Centres in the
Arab Countries- 1Issues and Approaches” (UNIDO/IS.583, E/ESCWA/ID/86/CRP/1).
The report included a resum_e of mission findings, techno-economic
considerations for a regional silicon foundry and design centres and

recommendations for the course of action to be undertaken.
30. The main objectives of the workshop were

(a) to consider the joint ESCWA/UNIDO/DIELI paper and discuss its

recommendations, and

(b) to formulate a concrete plan of action towards the development of a
viable electronics and microelectronics industry and to build up

technological capabilities in microelectronics in the region,

31. The workshop was inaugurated by Algerian officials and representatives

of the organiring institutions. Dr. Hadj Sleiman Cherif of CEN,who chaired

the inauguration meeting, welcomed the participants, stressed the strategic

importance of microelectronics technology and industry for the Arab countries

and emphasized the need for regional co-operation and co-ordination to build \

up capabilities and promote a viable industry in this advanced technology.

32, The Special Technical Adviser of the Technology Programme of UNIDO
stressed the role of international co-operation to promote advanced
technologies in developing countries, particularly microelectronics. He
stated that UNIDO was carrying out various activities in this respect,
including the present joint effort to study the feasibility of establishing a
regional silicon foundry and design centres a.ué to build up and upgrade

technological capabilities in microelectronics in the Arab region.

33. ¥r. Sharif of ESCWA reviewed various joint activities undertaken in
preparation of the workshop. He stated that the study prepared was the
implementation of a major recommendation of a previous expert meeting on
"Microelectronics and Informatics for the Arab Countries”, organized jointly
by ESCWA and UNIDO and held at Kuwait, 4-7 March 1984, hosted by the Kuwait
Institute for Scientific Research.
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34, Mr. Micolet of DIELI, stressing the importance of international
co-operation in the transfer of technology, particularly in the advanced and
fast-moving field of microelectronics, stated that DIELI was working closely
with ESCWA and UNIDO in this field. He pointed to some relevant aspects of
the FPrench experience in acquiring capabilities in this crucial technology.,
and he emphasized the importance of regional co-operation, and the need, in
view of the heavy international competition to select special "niches®™ in the
market, preferably among the region-specific applications and
application-specific ICs (ASIC). 7

35. T 1list of participants invited included all electronics industries in
the region and many regional development and investment agencies. :
International institutions concerned with microelectronics in the region were

also informed about the workshop with a view to securing their participation.

36. The workshop was attended by about 60 experts, muol < them from

universities, R&D centres and Industry. Seven Arab states were represented:

Algeria, Egypt, Iraq, Libya, Saudi Arabia, Syria and Tunisia. Among the

participants were representatives of the Arab Industrial Development

Organization (AIDO) and the Arab Fund for Economic and Social Development

(AFESD) along with experts and consultants of ESCWA, UNIDO and DIELI. All ‘
experts participated in their individual capacities.

37. A visit was organized to the Sidi Bel Abbes Electronic Complex which
includes the IC manufacturing facilities which became operational in 1979.

38. The workshop adopted its conclusions and recommendations on 29 January

1986.

I11. INTERNATIONAL TRENDS v

Techpical aspects

39. The workshop noted that the international trend in design and
manufacturing of ICs was to separate the skill-intensive stages, or design

stages, from the capital-technology-intensive stages, or manufacturing
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stages. New "design centres” were being developed with limited requirements
of capital and equipment, to produce designs, for specific applications, that
can be implemerted in "silico: foundries®, or IC manufacturing facilities,
which are the sites of expensive and technologically advanced equipment that
can be operzted with a limited group of skilled personnel.

40. The workshop examined the various design techniques, their consecutive
steps and the level and type of skills required for IC design, noting that the
"Gate Array” techrique, or "semi-custom design® was considered to be cheaper
for small-scaie production of applications. The workshop also noted the
concept of Multi-Project-Chips (MPC) in which several designs may be
implemented on the same chip to reduce manufacturing cost for small-scale full

custom design applications.

41. Manufacturing technologies were moving very fast into more and more
advanced and complicated processes and techniques, incorporated in more and
more expensive equipment. It was noted that the cost of a silicon foundry in

a developing country may have to include the necessary infrastructure.

42, Noting the difference in nature between the CMOS (1 micron) technology,
being considered in most IC manufacturing facilities worldwide, and the

(5 micron) bipolar technology, used in the Al-Mansour Unit and at Sidi Bel
Abbes in Algeria, it was pointed out that it was a large qualitative jump in
equipment and human skills between both technologies. It was suggested that
the region may not have to develop further its bipolar facilities, but it can
not "leap-frog®” into CMOS technology without mastering both the PMOS and NMOS
technologies which are considered the foundation for the CMOS technology.

43, The workshop noted the following additional technical comments on issues
related to the silicon foundry approachs

(a) Microelectronics technology is very complicated, very expensive and
faces stiff competition on the international markets; thus regional

co-operation is a necessity)

(b) Application specific ICs, when they are properly identified, may
present a good market, since in their case the cost is calculated not in terms

of ICs alone, but other factors as wells design efforts, value added etc.




(c)

microelectronics industry. Design, however, may be undertaken away from the

Marketing, technology and design are essential aspects for a viable

manufacturing facility, after securing needed co-operation among designers,

process engineers and testing and packaging specialists.

(d) Industrial development groups close tc production lines are the
real nerves of any manufacturing venture, if it is to keep up-to-date in a -
highly competitive market and with the fast changing nature of *he
technology. The role of such groups should be directly related to the daily
operation of the plant and aima2d at:

- improving processes or introducing new ones;
- identifying new products or developing new applications;
- improving efficiency and yield, reducing cost etc.

Without an industrial development group and without tight links with
universities and R&D centres, a silicon foundry cannot face the fierce
competition characterizing the industry, however high the initial investment

may be.

(e) Bipolar technology, like the one now available in the region, is
being used in various "linear production" requirements, particularly where
high voltage or powver is required. New products using this technology can be
identified and selected as "special niches” to reduce the idle time of
available facilities.

44, The workshop noted the differences between a "pilot line”, and a
"production line” in advanced countries. A pilot line is usually established
to test new products and processes, to introduce necessary modifications,
either to make a better or a cheaper product, or to develop a more efficient

process with higher yield or productivity, with lesser cost. )

A pilot line may produce different products using different processes on
the same equipment with very low yield, high production cost and small-scale
output. A production iine operates with well established processes to produce
mature products on a mass production scale, to attain the highest possible

yield and thus to lowest possible cost.
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45, The pilot line is usuvally operated by highly skilled personnel who can
study thoroughly products and processes. A production line is usually
operated by wuch less specialized technicians under the supervision of maybe
one highly skilled enginear. A pilot line usually stresses .lianges requested
in products or processes with no serious considerations for cost per product
in the pilot line itself,the objective being to optimize conditions for mass
production in a full-scale production line. The production line usually
operates with steady processes and well established product designs, with the
objectives of maintaining reproductibility of parameters, quality control,
Yield, efficiency and product cost, or what is defined as through-put. A
pllot line size variesg according to the objective to be attained. A emall
lab-scale pilot line may have a staff of less than ten skilled engineers,
while a pilot line meant as support to production lines, to introduce
innovations in product, techniques or processes, may have more than a hundred

skilled engineers.

46. It was pointed out that, in a developing country, a pilot line can be a
training ground for designers, as well as for manufacturing personnel, in
preparation for a large-scale production line. The operational cost and the
actual setting, should take into consideration the objectives of the pilot
line so as to reap full benefit from investments in such a line. A pilot line
would cost US$ 10-20/m for 4 micron technology and US$ 5-10/m per year for
operation, depending on available infrastructure and support facilities.

other develo [+] t s

47. The workshop noted briefiy the experierce of other regions in the field
of microelectronics, noting the relevant series on the "State of the Art in
Microelectronics” in selected developing countries published by UNIDO., 1In
this respect it was noted that conditions in Latin American countries differ
tangibly from the situation in the Arab countries; Latin countries in general
having started developing their industrialization and building the requisite
infrastructure ahead of the Arab countries. It was also stated that the
social and cultural conditions and industrial strategies in the Far East are
different from what is prevailing in the Arab region and it may be mirleading

to try to copy the experience of Japan or the Republic of Kore.. The efforts
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to build up a regional microelectronics network in Latin America in
co-operation with UNIDO were highly valued, noting that similar steps could be
of great advantage in the Arab region. Noting as well that cultural and
social conditions are closer to the Indian experience, the workshop recognized
the crucial role of the Indian Government in promoting the development of
microelectronics capabilities in the country. A strategy was formulated in
India. Often extensive studies were made on the electronics and
microelectronics industry in the country and the development of the techrology
worldwide. It was found that the technology was maturing worldwide into four

rather well separated levels of increasing complexity in technology:

(1) systems assembly)
(2) systems design and applications developments;
(3) design of ICs;

(4) components amanufacturing.

Indian experts realized that no meaningful gain in technology and know-how
could be acquired without going into levels 2 and 3, while level 4 could be
delayed for later stages. Thus, the Indian Government strategy in
microelectronics was formulated accordingly and concrete action was undertaken

in this respect to promote microelectronics capability in that country.

Advantage of the silicopn foupdry approach

48. The workshop considered the "silicon foundry” approach for the Arab
countries from various aspects. Thus it was noted that, even if economic
viability and international competitiveness were not attained, such a facility
may be the vehicle to attain the following legitimate objectives, especially

if human and capital resources were pooled on a regional levels

- providing a base to acquire knowledge of the technology and

applications)
- training ground for expertise related to the technology)
- meeting the requirements of designers in the region;
- contributing to the overall infrastructure for the electronics and

other related industries;




- avoiding restrictions that may be imposed by advanced countries on

arccess to technology; and
- achieving a degree of self-reliance in microelectronics and related

expertise.

49, The workshop noted ti:rat these objectives may be more easily attained if
tasks were distributed among participating countries so as to have every

country sharing the benefits of such facilities.

50. It was pointed out thzi design capabilities can be developed at low cost
in capital and technology, relying basically on the skilled manpower that can
be trained on the new technology, or recruited among experienced expatriates
working in advanced countries, and with the minimum of relevant hardware and
software. The “"silicon foundry” approach allows the possibility of developing
separately design groups, with a minimum know-how of manufacturing techniques,
and before acquiring a manufacturing facility in the Arab countries.

Promoting design groups can be an important step in mastering microelectronics
technology, if they acquire a deep understanding of local needs and if they
are capable of responding to local needs with specific microelectronics

applications.

52. Specific designs developed locally may offer the best response to more
pressing national needs; examples for such applications in the Arab region are

various arabized or bilingual equipment - terminals, PCs, printers etc.

53. Furthermore design groups, if nurtured and properly supported, could act
as focal points for creative activity in high quality science and technology
and in promoting microelectronics industry, particularly if liaison units are
developed within these groups to promote vertical transfer of technology to

local industries.




IV. STATUS 0. MICROELECTRONICS IN THE REGION

54, Reviewing the status of electronics and microelectronics capabilities

and industries in the region the workshop noted the foilowings

(a) The electronic products market in the region as a whole is
substantial enough for sustaining economically viable electronics
and microelectronics industries, though the manufacturing base is

still very limited and growing at a very slow ratep

{b) The regicn has a great potential in design capability embodied in
its well equipped universities and RsD centres. However, the
actual design capability is practically nil and no industrial
facility had established any seriovs industrial design .~
development group; and

{c) Many specific applications were developed at various universities
and R&D centres, for educational purposes. These applications
remained unfulfilled laboratory models due to absence of links with

industries.

55. The workshop noted that though there is a growing interest in many
governmental sectors with regard to microelectronics technology and its impact
on various aspects of life, almost no country in the region had adopted, as
yet, a clear strategy related to this crucial technology and its penetration

in local societies.

56. Participants stressed that in establishing any microelectronics
production facility in the region, the immediate economic viability of the
project should not be of paramount interest; and that more stress should be

given to the objective of attaining a degree of self-reliance.

57. Noting the fast changing nature of the technology, the extreme
competitiveness of its products and the very high entry requisites in capital
and human resources, the workshop urged that microelectronics manufacturing

has to be a regional-scale operation. The Arab countries must co-nrdinate




efforts and pool resources to achieve a degree of regional self-reliance, for

it is impossible for any country on its own to develop a viable IC

manufacturing facility and to keep it up to international standards.

58. It vas felt that the information contained in the ESCWA/UNIDO report was
very valuable since it was the first attempt to compile and circulate
information about existing facilities and capabilities. Suggestions were made
to update the report, in co-operation with various institutions, and to
recirculate ii: as an important document for exchange of information and
evperience. Participants at the workshop promised to co-operate in reviewing
critically the report and supplying their comments and whatever extra
information they might have. At the same time the participants presented

additional information about their respectivez countries to the workshop.

59. Reviewing the experience gained in various Arab countries, the workshop

noted with interest many aspects presented by various participants:

(a) 1In the IC facility in Algeria engineers were circulated
periodicully over various tasks, to gain insight into the
technology and to learr. design rules; such an action was considered ‘N
a fulfillment of the training obiective of the facility. It was
expected that some of the trained engineers may move later on into
design or into decision-making positions where their experience

would be very valuable;

(b) In Iraq the requisite infrastructure built for the IC manufacturing
facility was used to supply the local market with some of the

scarce products: deionized water, purified gases, etc.

(c) 1In Algeria and in Iraq, the facilities to manufacture ICs were used
to assemble solar cells, considering that the technologies were
similar anc¢ the acquired experience was valuable in operating the

assembly of the new products

(d) In Egypt research into solar cells was assessed as highly advanced;
there was a call on Iraqg and Algeria to benefit €rcm this
experience. It was also pointed out that an important esxnerience

in this field was developed in Jordan.
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(e) At the "Scientific Studies and Research Centre” in Syria,
experience was gained through "learning by doing® in various
aspects related to microelectronics technology and applications.
Specific applications were developed as laboratory modelsy a few
vere implemented into operational models. The centre gained
experience in design of ICs, hybrid circuits and printed circuit
boards.

(£) In Tunisia the Government is moving directly into promoting
microelectronics industry, particuiarly in the field of informatics
and communications. A national committee was established in 1984
to develop a national plan and to supervise the implementation of
such a plan, hoping to berefit from the important potential latent
in the educational system and in the skilled human resources

available inside the country or working in advanced centres.

60. The workshop stressed the importance of regional co-operation and
co-ordination in the field of microelectronics. It was pointed out, however,
that a regional approach must offer a specific return to every participating
country, through the development of co-ordinated regional policy and
decentralized related activities wherever possible. Examples of activities
that may be undertaken in various countries incluede: specialized higher
education, specialized training centres, design of ICs, manufacturing of ICs
and packaging of ICs (as in the case of Morocco). Objective criteria should
be established to choose the host country for every activity, wiiile at the
same time all activities should be shered and should be open to personnel from

all participating countries.

V. DEVELOPMENT OF ELECTRONIC TECHNOLOGY IN THE REGION :
ISSUES AND APPROACHES

6l. The workshop deliberated at length on the issues raised and the
recommendations proposed in the joint ESCWA/UNIDO paper. The workshop
endorsed the paper and adopted in full the proposed recosmendations.
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62. Emphasizing that a legitimate long-term goal for every country is to
master the basics of microelectronics technology and to put it to advantage in

response to national needs, the following course of action was suggested:

(a) to implement a training programme in IC design, involving designers

and manufacturing engineers from the regionj;

{b) to undertake market surveys for regional applications and various

electronic products)

{(c) to move step by step through a time-bound long-term approach
towards the establishment of a viable electronics base and

microelectronics manufacturing facilities:

(1) securing access to manufacturing facilities outside the

region to implement designs developed in the regionj

(ii) upgrading existing facilities, establishing industrial
development groups around them and diversifying the product
mix to suit better the regional market;

(iii) establishing a "pilot line” for manufacturine of ICs using
the CMOS technology within a 3-year framewcrk;

(iv) undertaking a feasibility study for a regional silicon
foundry that may be established within a time frame of some
5 to 7 years, as part of a plan to develop a viable

electronics base in the region.

63. The workshop pointed out the strategic importance of microelectronics
technology and the lack of capabilities in this technology in the region.
Going into IC manufacturing was considered as a strategic option to gain a
minimum of self-reliance and to respond to certain national needs that may not
be considered by advanced countries. The workshop defined the real objectives
to be attainel as being:s to gain insight into the technology, to develop

human resources and the requisite infrastructure. It was pointed out that the




cost of any facility in the region should take these objectives into

consideration. In this respect the two facilities in Iraq and Algeria were
considered a net gain that need to be maintained in spite of the problems and
difficulties they were facing.

64, The workshop stressed that a viabie electronics industry must cover not
just IC design and manufacturingy enough attention should be given to
identification and design of rew products, to development of region-specific
appiications and to building up capability in more complex syvstems design and
implementation. Product engineering was assessed as important as IC design
and manufacturing, since the market for ICs and other electronic components

would be found in larger systems and new products and applications.

65. The question of standardization in electronic products and systems was
strongly emphasized, not only between countries of the region, but even within
the same country. It was noted that it was of utmost importance to
co-ordinate specifications between components manufacturing and systems
production. Participants requested all electronics industries and the
Governments in the region tc give due attention to the question of standards.

taking into consideration the work of ASMO and ISO.

66. The workshop emphasized that the real gain in the technology was more in
the development of human resources than in the acquisition of latest
equipment. It was noted that the life time of any piece of equipment, in such
a fast moving technology, is not more than 3-5 years, if it is to compete with
innovations worldwide. Thus, human experience gained is the real target in
any serious transfer of technology plan. The workshop recommended that a
comprehensive training programme in design and manufacture should be

formulated to build up human resources,

67. In this respuct the workshop urged that training must be given utmost *
importance, not just in educational institutions and universities,but more so

for practising personnel at all levels, noting that in advanced centres 15-20 °
per cent of the staff time would be devoted to training on new processes and

techniques, to catch up with innovations introduced worldwide. Thus the

workshop agreed on the need to formulate and implement a comprehensive

training programme in various aspects of electronics and microelectronica and
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related fields to build up the pool of human resources in the region,
including residence exchange with advanced centres abroad. It was stated that
training must be very specific and for particular tasks at a time, to avoid

waste of resources and of the valuable time of skilled labour.

68, The workshop noted that due to lack of & proper market the available
bipolar facilities in Irag and Algeria vere underused. It recommended to look
for more applications requiring bipolar characteristics. Diversifying the
product mix and co-ordinating product specification with assembly lines was

seen as very important in this respect.

69, The workshop deliberated on the rature of the technological process to
be adopted in the pilot line and silicon foundry #nd on the possibility of
leap-frogging over bipolar technology into CMOS, which is considered the
technology of the future. In this respect it was noted that, consideration of
the bipolar technology was based on the avajlability of this technology in
existing facilities in Iraq and Algeria. Upgrading these facilities to secure
2 more efficient exploitation factor was considered as a necessity to make
full benefit of the investment made, particularly since many “"bipolar

components® are still used in various electronic products.

70. On the other hand, to master the CMOS production techniques, there was a
necessity to gain insight and know-how of PMOS and NMOS technologies
considered as basic for application of CMOS. Moreover, due to the complicated
nature of the CMOS technology, highly qualified and experienced manpower
should be recruited and trained in various aspects of tie technology before
going into a full production iine. It was felt that a CMOS pilot line could
be a corner stone in preparing the region for a full-scale CMOS silicon

foundry.

1. The workshop agreed that regional co-operation was the corner stone for
any viable microelectronic industry. Noting the lack of inforration exchange
among experts in fields related to microelectronics even within the same
country, the workshop stressed the importance of such activities as-
co-ordination meetings, seminars, annual conventions etc. The workshop

recommended the establiishment of an "electronic activity focal point” in each
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country of the region, that will assist in collecting information about
various activities in the field and circulating it to institutions concerned

within the same country and the region.

72, In this respect the workshop called on the Arab Fund for Economic and
Social Development (AFESD) and the Arab Industrial Development Organization
(AIDO) along with ESCWA and UNIDO to co-operate in future activities to
promote microelectronics technology and industry in the region. The workshop
noted with satisfaction the positive concern and commitment expressed by

representstives of these institutions.

73. Noting that the workshop was not attended by most consumer electronics
industries in the regicre, it was recommended that a co-ordination meeting be
convened among all electronics industries in the region, systems and

components, with the ol.jectives of:

- exchanging information and experience;
- congsidering harmonization of standards and specifications;

- formulating joint activities such as training etc.

74. Noting the large discrepancy between the number of electronics engineers
graduating from universities in the region and those actually absorbed by
local industries, the workshop recommended a review of the educational systems
and curricula, to respond better to local industries’ needs. Stronger ties
were called for between industries, R&D centres, universities and users of
electronic products. In this respect the Governments' rolc¢ was seen to be of
utmost importance. The development of national a.nd regional policies in
microelectronics was seen as very crucial to promote this advanced technology

in the region.
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Annex I

Monday, 27 January 1986

Opening Session 9.00 a.m. - 10.00 a.m.
Chairman: Dr. Hadj Sleirane Cherif

Coffee break 10.00 a.m. - 10.30 a.m.

Working session 1

10.30 a.m. - 12.30 a.m.

Chairman: Dr. Hadj Sleimane Cherif

Rapporteur: Mr. H. Sharif
Presentation of main ESCWA/UNIDO/DIELI paper
DIiELI comments

Lunch bhreak 1.00 p.m. - 3.00 p.m.

Working session II 3.00 p.m. - 6.00 p.m.
Chairman: Mr. M. Ghrib (ENIE)
Rapporteur: Mr. H. Sharif

Presentation and discussion of country papers

(Algeria, Egypt, Iraq, Libya, Syria, Tunisia)

Tuesday, 28 January 1986

Working session III, part 1 9.00 a.m. - 11.00 a.m.
Chairman: Mr. H Sharif

Rapporteur: Mr. K. Fialkowski
*Proposals for Strengthening National Institutions
and upgrading existing facilities”

- Approach proposed by ESCWA/UNIDO/DIELI
- Additional comments cf DIELI

Discussion
Coffee break 11.00 a.m. - 11.30 a.m.
¥Yorking sessiop 111, part 2 11.30 a.m. - 1.00 p.m.

Chairmans Mr. K. Venkataraman

Rapporteurs Mr. H. Sharif
Deliberation on main papers and proposed
course of action

Lll!lch 1-30 p.m, - 3.00 p.ll.




Meeting of Arab Delegqates:

Dinner reception by the Governor of Sidi Bel Abbes

Wednesday, 29 Januvary 1986

Working session IV
Chairman: Mr. K. Venkataraman
Rapporteurs: 1) Mr. H. Sharif
2) Mr. K. Fialkowski
Deliberation on future action.
Recommendations

Coffee break

Closing session

Lunch

Departure

5.00 p.m.

8.00 p.m.

9.00 a.m.

12.30 p.m.

13.00 p.m.

- 7.00 p.m.

12.30 p.m.

13.00 p.m.

- 13.30 p.m.
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List « participants

COUNTRIES

Algeria

ENIE/Unite Siege:

P.0. Box 101

Sidi Bel Abbes

Telephone: 24 26 28 to 24 26 32
Telex: 16041 - DZ

Mr. Mohammed Ghrib, DG (ext. 200 or 201) i
Mr. Mohammed Ismail, Chief, Dep. Development (ext. 228)

Mr. Mohasmmed Benahmed, Technical Director (ext. 227)

Mr. Ahmed Boudjani, Chief, Semiconductor Project (ext. 269)

Mr. Abdelkader Benyebka, Administrative Director (ext. 239)

Mr. Djillali Zebentout, Chief, Department of Quality Control (ext. 228)

ENIE/CETN
P.O. Box 54

Sidi Bel Abbes
Telephone: 24 26 28 to 24 26 32
Telex: 16043

Mr. Taher Tadj, Chief, Semiconductor Department (ext. 343)
Ms. Halima Mansour, Chief, Production Service (ext. 343)

Mr. Abdelkader Tedjer, Chief, Engineering Service (ext. 343)
Mr. Houcine Mechernane, Chief, Development Service (ext. 343)
Mr. Abdelkader Kadiailah, Process Engineer (ext. 343)

Mr. Omar Remmouche, Assembly Engineer (ext. 343)

ENIE/PNAE

P.0. Box 101

§idi Bel Abbes

Telephone: 24 26 28 to 24 26 31
Telex: 16041 - D2

Mr. B, Korichi, Chief Engineer (Computer) (ext. 216)
Mr. Maachou Boutouizera, Chief, Quality Control Service (ext. 216)
Mr. Abdelkader Mellah, Development Engineer (ext. 216)

CEN
128 Chemin Med Gacem EL Madania
Algiers

Telephone 65 30 65

Telex: 65.304 COMEN D2Z




Egypt
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Mr. Cherif Hadj-Slimane, Commissaire

Mr. Abdelkrim Bouderbal, Director, Public Relations
Mr. Noureddine Belkagemi, Counsellor

Mr. Khelili, Protocol

CEN/CDTA

2, Bd. Frantz Panon
P.O. Box 1017
Alger-Gare

Algiers

Telex: 52245 NAWAT

Mr. Abdelkader Abdellacui, Counsellor (Telephone 60 47 30)

Mr. Hamid Bessalah, Director, CDTA (Telephone 63 65 14)

Mr. Mohammed Djoudi, Informatics Engineer (Telephone 61 14 18)

Mr. Ahmed Boubekeur, Assistant Researcher (Telephone 61 14 18, ext. 404)
Mr. Said Nacer, Researcher (61 14 18)

Mr. Ali Amari, Researcher (61 14 18)

Mr. Abdellatif Bellaouar, Researcher (61 14 18, ext. 408)

ENEP

2, Bd. Mohamed V

Algiers

Telephone: 63 08 92 to 63 08 96
Telex: 53.567 or 53.670

Mr. Mohamed Zemmouri, Electronics Engineer
Mr. Aissa Saadi, Electronics Engineer

DR MDN/SDRME ‘
Algiers
Telephone: 77 40 00, ext. 448

Mr. Amor Zellagui, Electronics Department, Development and Execution

Mr. Mohamed Bashir Saleh

(Alexandria, Egypt)

c/o Electronics Research Centre, National Research Centre
El-Tahrir St., Dokki

Cairo

Telex: 94022 NAREC

Mr. Majeed Saleh

Planning and Follow-up Engineer -
80T1/0rg. Unit 12008

P.0O.Box 9304, Khadimia

Telephone: 52100

Telexs 21.4166 1K




Libya

ud

Mr. Munaim D. Salem

Manufacturing Manager
SOT1/0Org. Unit 12008
P.0. Box 9304, Khadimia
Telephone: 52100

Telex: 21.4166

Mr. Waleed Said

Research and 0.C. Manager

SOTI Tajiat-Muheet St., Khadimia
Baghdad

Mr. Abbas A. Al-Shalchi

Research Officer and Electronics Engineer
ECRC

P.O. Box 2131, Jadriyah

Baghdad

Telephone: 776 5116, ext. 1381

Telex: 212187 IK

Mr. Nureddin S. Tulti
Projects Manager

EIA

P.0. Box 8365

Tripoli

Telephone: 45018, 45029
Telexs 20843 EIP LY

Mr. Abdoula Tellisi
Technical Consultant
EIA

P.0. Box 8365
Tripoli

Telephone: 37591
Telex: 20843 EIP

Mr. Abdelgader Sadek Aki
Associate Professor
Al-Fateh University

P.O., Box 13275

Tripoli

Telexs 20183 - TRPUNIV

A

Dr. Deya'a Al-Khateeb

Dean, Computer Science and Information College
King Saud University

P.0. Box 51178

11543 Riyadh

Telephone: 467-6994

Telexs 201019 8J




Dr. Adnan Mohamed Afandi
Electronics Dept.

King Abdul Aziz University
P.0. Box 9027

Jeddah

Telephone: 6800123, ext. 4126

Prof. Ahmed Azrak

University of Damascus

P.0. Box 86

Damascus

Telephone: 436500, ext. 501 (Paculty) or 667039 (home)
Telex: 411971 - Hamak - SY

Mr. Amr Armanazi

Engineer, Scientific Studies and Research Centre
P.0. Box 4470

Damascus

Telephone: 772603

Telex: 411374

Mr. Wassek Chahid
PDG, CERS

P.O. Box 4470
Damascus
Telephone: 772 603
Teiex: 411374

isia

Prof. Noureddine Lakhoua
ENIS - BPW sfax
Telephone: (4) 42418
Telex: 40982 ENIS

Mr. Salhi Sghaier
Department of Electronics
CETIME

22, Avenue Afrique
Menzah 5, 1004

Telephone: (1) 235312
Telex: 30940 CIMES TN

ORGANIZATIONS

Dr., Mervat Badawi

Deputy Director

P,0. Box 21923

Safat

Kuwait

Telephones 2431870

Telexs: 22143, 22153 INMARAB




Mr. Abdul Hussain Shlash
Expert, Algeria Office

P.0. Box 26, Allende, Hydra
Algiers

Algeria

Teiephone: 60 27 64

Telex: $2.673 AIDO D2

Mr. Pa.rick Chamorel
32 Rue Guersant
75017 Paris

France

Telephone: 45728405
Telex: 643397

Mr. M. Vincent

150 Rue Marcelin Berthelot
Toulon Est 83088

France

Telephone: 94212005

Telex: 430084 P CSEECET

Mr. Rene Micolet
LETI/CENG

B.0. Box 85 x 38041
Grenoble, Cedex
France

Telephone: 7688 4400
Telex: 320323 P

Mr. F. Sonnet

Le Nameau

78429 Carriers

Paris

France

Telephone: (1) 9743 9640

Mr. Hassan Ali Charif
Industrial Development Officer
P.0. Box 5749

New York, N.Y. 10163

or

P.0. Box 27

Baghdad

Iraq

Telephones 5569400

Telexs 213303, 213468 UNECWA
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Special Technical Adviser
Technology Programme

P.0. Box 300

A-1400 Vienna

Austria

Telephone* 2631, ext. 3728
Telex* 131562

Chief, Advanced Technologies Unit
P.O. Box 300

A-1400 Vienna

Austria

Telephone* 2631, ext. 5336

Telex- 131562

UNIDO Copsultant

Prof. Otto Manck

Thiel Alee 100

1000 Berlin 33

FRG

Telephone* (030) 314 5882

Mr. Gautam Soni
Scientific Civil Servant
Department of Electronics
Lok Nayak Bhavan

New Delhi

India

Telephone* 69 28 52
Telex* ND 2736

Prof. Stephen Gilbert
University of Minnesota
123 Church Street
Minneaplis, MN 55455
USA
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Annex JIII

List of documents

Silicon Foundry and Design Centres in the Arab Region: Issues and
Approaches (UNIDO/IS.583; E/ESCWA/ID/86/CRP/1)
by ESCWA/UNIDO secretariats.

Complementary Comments on the Joint Paper "On Regional Silicon Foundry
and Pesign Centres”

by R. Micolet, DIELI, France.

Report of Electronic Commission of India, Part II, 1985.

Microelectronics Capabilities in Tunicia
by CETIME, Tunisia.

R&D of Microelectronics in Egypt

by M.B. Saleh and E.A. Abdallah, Electronic Research Institute, National
Research Centre, Cairo, Egypt.

Status of the Electronics Industry in SPLAJ (Libya)

Microuelectronic Industry in Iraq
by Munaim D. Saleh and Waleed A, Said, SOTI, Iraq.

Report on the State of the Art of Microelectronics in Algeria,
January 1986

Main Requirement in the Foundation of Microelectronics Industry in the
Arab World

by Dr. A. Azrak, Syria.

Syrian Country Paper, January 1986.

Gate Array Designs.




Mr. Iyad Shaker

Director, Al-Mansour Unit
P.O. Box 9304

Baghdad

Iraq

Telexs 214166 Baghdad

Mr. N. Koussa

Director, Syronics

P.0. Box 95, Kabon
Damascus

Syria

Telex: c/o UNDP, Damascus

Mr. Latif Moharram
Director

Benha Electronic Co.
P.0. Box 865

Cairo

Egypt

Telex: 92360 Cairo

Mr. Armand Nataf

Director

Al Athir Co.

27, Av. Kheireddine Pacha
Tunis

Tunisia

Telex: 12595 Tunisia

Mr. Hassan Abdel Fadiel
AIIC

P.0. Box 2154

Baghdad

Iraq

Telex: 212628 AIIC IX

Dr. Husam Biblawi
Director

ARESCON

P.0. Box 2774

Manama

Bahrain

Telex: 7535 ARESCN BH
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Annex IV

Other relevant addresses

Mr. Bouchari Hoda

State Electronics Industries
P.0O. Box 82280, 8365
Tripoli

Libya

Telex 20843 EIPLY

Mr. Menville

Societé Pabiraction Radio
Electronique Morocaine

P.0O. Box 2616, Casa Blanca

Morocco

Telexs 26944 Morocco

Mr. Ahmen Rafeh

Iraqi Electronic Industries
P.0. Box 11359

Baghdad

Iraq

Telex: 2442 LOGIC IK

Electronic Industries R&D Centre
P.O,. Box 773
Cairo

Egypt
Telex: 23578 EIRDC Egypt

Dr. Abdul Latif Al-Hamad

Axrab Fund for Economic and
Social Development

P.0. Box 21923

Safat

Kuwait

Telexs 22153 Kuwait

Mr. Muncef Kaouach
Tunisia-Emirate Investment Bank
5 bis Blv. Philippe Thomas
Tunis

Tunisia

Telexs 13386 Tunis
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Mr. M. Mounri Zalila

Director

Agence de Promotion des Investissements
7 Rue du Royaume d'Arabie Saudite

Tunis

Tunisia

Mr. M. Bel Khayat

Office du Developpement Industriel
oDI

c/o UNDP
Rabat
Morocco

Mr. Hatem Abdel Rasheed

Director General

Aradb Industrial Developmsent
Organization

P.0. Box 3156

Baghdad

Iraq

Telex: 212823 AIDO IK






