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I. CONCLUSIONS ARD RECOMMENDATIONS 

1. The workshop considered the build-up of aicroelectronic capability to be 

of strateqic iaportance for the development of the regionr due to the 

pervasiveness of the technoloqy and its applications in a wide range of 

econoaic and social sectors. It noted that the effort to build up capebility 

in aicroelectronics cannot t-e separated froma the drive to build up a viable 

electronics industry in the region. Th~ workshop strongly rece>11mended that 

governments of the region foraulate an~ iaples.ant policies and prograaaes 

towards the achieveaent of self-reliance in electronics and microelectronics 

in the reqion. 

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

silicon foundry-cu.-design centre i~ the .\.cab region in the overall context ofs 

(a) strengthening technological capability in this field of technology 

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

(b) upgrading and iapartin9 dynaaiaa to the existing electronic 

industries in the region, and 

(c) the need to develop an inteqrated 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' ! 

problea. In this respect the workshop agreed with the conclusion of the 

ESCWA/UWIDO paper that the establishaent of a regional silicon foundry-cua­

dftsign centr•, with a network of national design centres will provide the 

critical .. s• to create a sound design and fabrication capability in the 

region. Such an approach t09et.her with related activities, will enable the 

re~ion to realize the potential of aicroelectronics. Within this frameworkr 

the works~op rec011mended the foll-,ving series of parallel intera~tive steps 

and underlined in this context the need for continuous review of results and 

for aonitorinq technological trends. 
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Design centres for IC design 

4. The workshop rec:a ... endeds 

the establishment and/or strengthening of desiqn groups or centres 

in the countries of the reqion. 

In this reqard the following considerations are to be kept in aind: 

(a) In several countries of the reqion there are various R5D groups 

which are concerned with electronics and/or aicroelectronicst instead of 

founding new ones, already established facilities should be upqraded wherever 

possible, and close links with industry should be established and strengthenedr 

(b) The hardware installed in universities and R'D centres in the 

reqion is very appropriate to serve as basic equipm1ent. Many desiqn software 

programaes, coaing 908tly froa universities in advanced countries, are 

available free of charge. The 90st iaportant tools of desiqn are logic 

siaulators, for analogue and logic IC, graphical editing and layout control 

programaes. 'nle available software fulfill• semi as well as full custom 

desiqn conditions. 

5. To facilitate str~ngthening of desiqn groups, the workshop rec011Bended 

the establishment of ceqional institutional facilities for training an,1 the 

training of trainers in IC desiqn. 

6. As • first step to this end, the workshop [!CPll!!!ndeds 

A central course •n CMOS desiqn shoul~ bo planned and iapleaented, 

to introduce the •oftware and it• u•e, testing an evaluation, a• 

well as fabrication equipment. 

This proqra ... aay be ce>11pleted within an 18 90nth period. Through the 

progra-..e the fir•t Arab aulti project c~ip CMPC) should be realized. Two 

t'esiqn method• should be offered, one for ••icustoa rnd one for full cu•t011 

design. Possible partners for the fabrication could be tlPC-organization• in 

Europe. Between 4 a~J 6 weeks of training are expected for the design period 

and 2 weeks for evaluation, .. asurements and testing, 5 aonthe after 

fab1 ication. 

' 
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At the end of the design course each group can transfer the aof tware 

package to their respective COllputers 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 att~in the full benefit of the training proqra..es, high 

qualifications should be requested fr'lll participants who ought to be 

practising designers or engineers, with a lliniaua of experience in the field. 

Moreover these participants must be familiar with using the computer, though 

not necessarily capable of proqr~ng. Engineers froa 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 programme may cost up to 

OSI 100,000 for lecturers and fabrication. This sua 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-tera development .. y be characterized by additional soft- and 

hardware collaboration with different silicon foundries in and outside the 

region. 

The workshop further fecpp!!!pdec!,t 

The bipolar f actoriea existing in the region may expand their 

capabilities and create their own design groups corresponding to 

the needs of bipolar analogue de•i9Jl. 

7. The workshop called on UHIDO, ESCWA and o~h•r international development 

a9enc1ea to provide aa•i•tance to designers in the region, in particular t~: 

(a) assist in placing Arab experts, for residence trainin9 in advanced 

centr••• 

(b) circulate a list of available trainin9 pr09ra ... • in 

•icroelectronica worldwide, for the benefit of practiain9 en9ineer• in the 

re9ion• 
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(c) assist in arranging technical visits to design and .anufacturing 

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 proqramae.) 

8. The training proqraJ111De proposed above will be a part of a COlllprehensive 

strategy and a continuous proqramme 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 recpP!l1!nd!Sl: 

a sect~ral 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, c0111111Unications, cc.1puters, controls and instrwnentation, 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 Developaient Organization (AIDO), in 

regard to common methodologies and format for data collection and 

consclidation. 

10. The market survey should take into consideration the future dlarket in 

the region as well as the fast changing nature of the technolOCJY. 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 -the region. 

!UJ:!Jll! deV!lpP! '!!!!, 

11. The development of a national and regional &ystems capability is an 

essential prerequisite for any strategy to dgvelop microelectronics technology 

in th• region. Such c•pability should cover designs of a wide ran9~ of 

' 
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products, including complex systems. The aajor applicatiQn areas in the 

reqion include informatics, coaputer networks, oil exploration/production, 

mineral extraction/production, power generation/distribution and bilinqual 

terminals and aicrocomputers. While in the abort tera existing capabilities 

in the reqion need to tackle development of the simpler systems, such as 

bilinqual terminals and aicrocoaputers, in the longer tera capabilities to 

handle larger system proje~ts need to be created. One approach which needs 

eapbaais is that larger system projects, contracted to foreign consultants, 

111Ust associate local groups, in order for the latter to develop their 

expertise. Furthermore, to assist tbe development of local systems 

capabilities it is essential to strengthen the national and regional 

infras~ructure in teras of both software development ano hardware in regions 

to which UHIDO/ESCWA can provide requisite support. 

12. In this respect the workshop recommended thats 

(a) UHIDO and ESCWA provide, whenever possible, technical assistance to 

available facilities and centres working in syc~ems design in the 

reqionr 

(b) training programmes be orqanized in design of Printed Circuit 

Boards (PCB) and hybrid circuits, as well as in methodology of 

systems design, alonq with training progra111D1es for Inteqrated 

Circuit (IC) desiqnsr 

Participatinq institutions were asked to take into account 

rec0111111endations made by earlier meetings on the eubject, such as the Gulf 

seminar on •Process Controls• held in 1985. 

Pilot lin! 

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

building a viable electronic basis the workshop rpCP!!l!P~eds 

the establishment of one or two pilot facilities within the region 

and the carryinq out of a feasibility study for this purpose. 
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The role of such a 'pilot line' would be to introduce specific practical 

experience in the new technology, i.e. CMOS and HMOS, into the reqion, with a 

view towards development of a aanufacturing base, ultimately resulting in a 

•silicon foundry•. 'l'he 'pilot line' would accelerate the incorporation of all 

technological understanding, both froa educational and froa aanufacturing 

perspectives. 

The workshop called on reqional fundinq agencies to finance the proposed 

feasibility study, to be carried out in co-operation ~ith UHIDO, ESCWA and 

regional institutions such a AIDO and the Arab Fund for EconO!'llic and Social 

Development (APESD), as part of an action programme aiaed at the setting-up of 

a silicon foundry and promoting a viable electronics industry and its 

inteqration. 

Upgf!dlpg e!iptipg tacllltlep 

14. The workshop repp!p!!nded for the consideration of the respective 

enterpriseas 

the upqradation of existing facilities for manufacturing bipolar 

devices at Al-Mansour, Iraq, and Sidi Bel Abbea, Algeria, with due 

attention to increasing their ca~city for participating in 

reqional co-opera~ion activities and acceptinq deaiqna in bipolar 

technoloqy from several R•D centres in the reqion • 

• 
Some considerations in this reapect werer 

(a> The .. nufacturing technology relevant to ~he exiating bipolar 

facilitiea baa .•proved aince their establiahllent. Hewer equipment, with 

higher productivity and greater precision, contributing to lower product cost, 

i• necesaary to .. nufacture 110re advanced devices and ahould be acquired 

continuoualy and incorporated within the proc••• flow. Currently, such 

equipment would includes better optical aligners, new diffusion furnaces and 

tubea, 110re aut011atic bonder• and packaging equipment etc. 

' 



- 7 -

(b) industrial developaent groups should be established within each 

facility and strength..~ned continuously, reviewing current operations and 

trouble shootinq, 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 naedsf 

(c) the existing facilities may need to develop greater flexibility in 

incorporating a JBOre 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 .. y be obtained, as appropriate, to assist in the implementation of 

rec01mended action. 

(e) existing facilities should work closer toqether, exchanging 

information, experience and visits ~f staff. They should co-ordinate, as 

well, with systems industries in the region and consider possibilities of 

standardization for products and techniques' 

(f) existing facilities were established, to a lar~e extent, to promote 

technological capabilities in their respective countries and in the region as 

a whole. Bearing this objective in mind, these faciliti~s must become the 

training ground to build up ~arabilities and human resources in various 

aspects of the technology and industry, establish strong•r links between 

manufacturing facilities and universities and R&D cftntree, within each country 

and in the region, and receive designers, researchers and engineers interested 

in improving their familiarity with microelectronics and applications. 

!opiterips techpel09ieel developpeptp 

15. To enable th• countriea of th• region to take appropriate deciaione, 

particularly in regard to the foregoing atepa, a eyat ... for monitoring 

technology development• in electronic•, microelectronic• and related software 

ahould be eatabliahed. The work1bop rtp91P!pdt.d tha~ UNIDO •••i•t in thi• 
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respect in consultation with ESCWA and AIDO, in the meantime continuinq to 

disseminate relevant information throuqh the Microeleftropicp Mopito.r. and 

other docuaents and studies. 

Moreover the countries of the reqion should develop their capability, 

throuqh proper aechanisas and institutions, to absorb updated information and 

to benefit froa innovations in the technoloqy and applications. In this 

respect the workshop reco.aendeda 

the orqanization of reqional seminars and conferences where experts 

from the reqion in the field are expoeed to their counterparts from 

advanced countries and from more industrialized developing 

countries. 

Exchange of inf o[!!!tiop and e!J>!r!epce 

16. The workshop noted that therP. is a need for wider infonnation 

exchange among experts in the reqion in various fields related to electronics 

technoloqy and industry. In this respect it reconnepded: 

the compila~lon of a detailed directory of institutions in the 

region concerned with microelectronics. Such a directory should 

include all possible infonnation about Arab electronic industriess 

capacity, produr.t mix and specifications, personnel, equipment 

techniques used etc., 

the c011pilation of a directory of Arab experts in the field and of 

experts of Arab origin liviLg abroad' 

updating and enlarqinq and disseminating the information provided 

by BSCWA and UHIDO on the state of electronic• indu•t~•.e• in the 

region' 

the publicatioL of a periodical regional newsletter (once or twice 

a year), to report on activities and development• in fielu• related 

to electronics and microelectronics includings 

' 
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ae.ating, conferences, seminars, training programaes etc., 

progress of R5D projectsJ 

new products or processes introduced in the regionr 

aodifications in existing facili~ies1 

aodifications in university courses and prograin:nesr 

job opportunities and newly available expertise, etc. 

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

workshop recPJ!!!pded that: 

a co-ordination aeeting for all electronics industries in the 

region (components and systems) be held before end of 1986, with 

the objectives ofs 

exchange of information and experiences 

consideration of harmonization of standards and product 

specifications• 

consideration of harmonization of product mix and sharing 

production' 

co-ordination of development activities: upgrading facilities, 

innovation& in techniques or equipment, introduction of new 

products etc., 

fonnulation and implementation of joint training programmes. 

Alongside such a co-ordination meeting an e%hibition uf all electronic 

products produced in the region was recommended. Such a co-ordination meeting 

and exhibition may be a step i, 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 a~d exhibition and to support all future 

regional co-operation activities. 

The electronic industries in the region were called upon to adept 

relevant ASMO and ISO standards and codes in their products. ASMO was invited 

to prepare a technical 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 Abbea premises if Iraq was unable to boat the meeting 

in due time. 

18. To lay the basis for a unified regional Arab market the workshop noted 

that serious efforts should be exerted, in co-ordination with ASMO, concerning 

standards ar.d product specification in the Arab electronics industry. Special 

efforts should be made as well to baraonize standards and specifications 

be~ween 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 professiona1 meeting among experts in the region 

concerned with electronics and microelectronics technoloqy was rec0111Dended to 

be organized periodically (every year or tw~) as a step towards the 

establishment of an Arab Electronic Society (AES). The workshop also 

recommended thats 

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

of its recommendations. 

20. To assjst 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 illllllediate task of such a 

f~cal point would be to assist in collecting and disseminating infer111ation 

about electronic and microelectronic activities in the respective cour.try, and 

to assist in car=~·ing out the proposed market survey. 

21. In the effort to develop national and region•l strategies in 

microelectronics and electronics, Arab countries, and institutions concerned 

in the reqion, should benefit from experiences of ot:her, 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 

expert., implementation of joint activities and th1:ough various studies 

prepared about such experiences by national, regional, or international 
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institutions. In particular UHIDO documentsV in this respect were assessed 

of hiqh value in presentinq the experiences of various developinq countries in 

the field of microelectronics. 

Peasibi;J..it_y study for a r5ioual silicon founc!u 

22. The workshop recommended that in the liqht of the results of the 

foreqoinq steps: 

a feasibility study for the establishment of a reqional silicon 

foundry-cua-desiqn centre, with a network of national centres, be 

carried out (within a 5-year time frame) as part of a proqrame to 

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

23. The workshop emphasized that the foreqoinq steps require correspondinq 

actions at the national level, and recommended for this purpose that 

Governments in ~he reqion 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 ar.d ESCWA. It 

requested their continued assi~tance in the implementation of the foregoing 

recommendations, in co-operation with national and regional institutions 

concerned, particularly AIDO and APESD, and other agencies in ~he United 

Nations development system. The representatives of AIDO and APESD, present at 

the workshop, expressed the concern of their organizations in the deve~opment 

of a microel•,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 ap~reciation to Hadj Sleiman Cherif 

and all 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 Kilnam Chon (UNIDO/IS.490), No. 3• India by s.c. 
Mehta and G.S. Varadan (UNIDO.IS.492), No. 4• Pakistan by M. Aslam 
(UNIDO/IS.493), No. 5• Bangladesh by T. Hussain (UNIDO/IS.497) 

- Overview of the Microelectronics Industry in Selected Developing 
Countries by S.E. Lalor (UNIDO/IS.500). 

' 
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II. ORGANIZATION 

26. A workshop on the establishment of a •Rec}ional Silicon Foundry and 

Design Centres• for the Arab countries was jointly organized by The Economic 

and Social Comaiasion for Western Asia (ESCWA), the United Nations Industrial 

Developaent Organization (UNIDO) and the Algerian Institutions Le Commissariat 

aux Energies Nouvelle& (CEit) and l'Entreprise Nationsle de l'Industries 

Electroniques (ERIE). The workshop was held from 27 to 29 January 1986 at 

Sidi Bel Abbes, Algeria, hosted by CEit and ENIE. The workshop agenda, list of 

participants and list of docwnents ar@ in Annexes I, II and III. 

The workshop was a part of a wider progrmmne undertaken by ESCWA and 

UNIDO to promote the development of microelectronics technology ar.d industry 

ira the Arab region. The French Direction de l'Industrie Electronique et de 

l'Infonaatique (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 aicroelectronicsr 

(b) studying the feasibility of establishing a regional silicon foundry 

and distributed design centres in the regionf and 

(d) consulting with institutions cencerned about the interest in such 

an approach and the proposed course of action to be undertaken in 

this respect. 

28. The missions covered various related inatitutions in induatriea, RiD 

centres, universitiee, investment agencies and governaent departlllenta, in 

Algeria, Eqypt, Iraq, Jordan, iuwait, Morocco, Saudi Arabia, Syria, Tuniaia 

and the United Arab Emirates. 

' 
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29. The findings of the aissions were SUllBarized in a joint 

ESCWA/UNIDO/DIELI paper entitled •silicon Foundry and Design Centres in the 

Arab Countries• Issues and Approaches• (URIDO/IS.583. E/ESCWA/I0/86/CRP/1). 

The report included a resua_e of aission findings, techno-econoaic 

considerations for a regional silicon foundry and design centres and 

reco11111endations for the course of action to be undertaken. 

30. The main objectives of the workshop were 

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

reconnendations. 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 Alg~rian officials and representatives 

of the organi?ing institutions. Dr. Hadj Sleiman Cherif of CER,who chaired 

the inauguration meeting, welcomed the participants, stressed the strategic 

importance of microelectronics technoloqy and industry for the Arab countries 

and emphasized the need for £egional co-operation and co-ordination to build 

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

32. The Special Technical Adviser of the Technoloqy Proqra111111e of URIDO 

stressed the role of international co-operation to promote advanced 

technologies in developing countries, particularly microelectronics. Re 

stated that URIDO was carrying out various activitie8 in this respect, 

including the present ;oint effort to study the feasibility of establishing a 

regional silicon foundry and design centres 1a1iC: to build up and upgrade 

technological capabilities i~ microelectronics in the Arab region. 

33. Mr. 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 UHIDO and held at Kuwait, 4-7 March 1984, hosted by the Kuwait 

Institute for Scientific Research. 

' 
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34. Mr. Micolet of DIBLI, stressing the illportance of inte'.":llational 

co-operation in the transfer of technoloqy, particularly in the advanced and 

fast-110ving field of llicroelectronics, stated that DIELI was working closely 

with ESCWA and UllIDO in this field. Be pointed to acme relevant aspects of 

the French experience in acquiring capabilities in this crucial technoloqy, 

and h~ e91phasized the illportance of regional co-operation, and the need, in 

view of the heavy international coapetition to s~lect special •niches• in the 

111arket, preferably aaong the region-specific applications and 

application-specific IC& (ASIC). 

35. '1' list of participants invited included all electronics industries in 

the region and aany regional development and investaent agenc!es. 

International institutions concerned with aicroelectronics in the reqion were 

also informed about the wo1kshop with a view to securing their participation. 

36. 'l'he workshop was attended by about 60 experts, Ill\:. .. :.. ..;;.! them from 

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

Algeria, Eqypt, Iraq, Libya, Saudi Arabia, Syria and 1'Unisia. Among the 

participants were representatives of the Arab Industrial Development 

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

(APESD) along with experts and consultants of ESCWA, UHIDO and DIELI. All 

experts participated in their individual capacities. 

37. A visit was organized to the Sidi Bel Abbea Electronic C<>11plex which 

includes the IC manufacturing facilities which became operational in 1979. 

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

1986. 

I I I • INTEl!NATIONAL TRENDS 

Techpieal P!R!etP 

39. The workshop noted that the international trend in design and 

.. nufacturing of IC• was to separate the skill-intensive stages, or design 

stages, frOll the capital-technology-intensive stagea, or manufacturing 
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stages. Nev •degign centres• were being developed with liaited requirements 

of capit&l and equipment, to produce desiqns, for specific applicat~.ons, that 

can be iaplemer.ted in •silicoL foundries•, or IC aanufacturing facilities, 

which are the sites of expensive and technologically advanced equipment that 

can be ~pereted vith a lillited qroup of skilled personnel. 

40. The workshop exaained the various desiqn techniques, their consecutive 

steps and the level and type of skills required for IC desiqn, noting that the 

•Gate Array• tech&ique, or •semi-cuatoa desiqn• was considered to be cheaper 

for a..11-scale production of applications. The workshop also noted the 

concept of Multi-Project-chips (MPC) in which several designs aay be 

implemented on the same chip to reduce aanufacturing cost for small-scale full 

custoa desiqn applications. 

41. Manufacturing technologies were moving very fast into 11e>re and more 

advanced and complicated processes and techniques, incorporated in more and 

more expensive equipment. It was noted that the coat of a silicon foundry in 

a developing country aay have to include the necessary infrastructure. 

42. Noting the difference in nature between the CMOS (1 aicron) technoloqy, 

being considered in moat IC manufacturing facilities worldwide, and the 

(5 aicron) bipolar technology, used in the Al-Mansour Unit and at Sidi Bel 

Abbes in Algeria, it vas pointed out that it was a large qualitative jump in 

equi~nt and human skill• between both technologies. It was suggested that 

the region aay not have to develop further its bipolar facilities, but it can 

not •1eap-frog• into CMOS technoloqy without mastering ~th the PMOS and NMOS 

technologies which are considered the foundation for the CMOS technoloqy. 

43. The workshop noted the following additional technical coaaents on issues 

related to the silicon foundry approachs 

(a) Microelectronic• technology la very complicated, very expensive and 

faces atiff competition on the international market' thus regional 

co-operation is a neceaaityf 

(b) Application specific ICa, when they are properly identified, 111ay 

present a good 111arket, since in their caae the coat la calculated not in terms 

of ICa alone, but other faetora •• vellr design efforts, value added etc. 

' 



- 16 -

(c) Marketinq, technolOCJY and desiCjJl are ~&sential aspects for a viable 

aicroelectronica industry. Desiqn, however, may be undertaken away froa the 

aanufacturing facility, after securing needed co-operation aaong designers, 

process enqin«M:rs and testing and packaging specialists. 

(d) Industrial development groups close tc production lines are the 

real nerves of any aanufacturing 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 aia!d ata 

iaprovinq processes or introducinq new oness 

identifying new products or developing new applicationsr 

iaproving efficie~cy 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 characterizinq the industry, however high the initial investment 

111ay be. 

(e) Bipolar technology, like the one now available in the reqion, is 

beinq used in various •1inear profiuction• requirements, particularly where 

high voltage or power 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 111ake a better or a cheaper product, or to develop a more efficient 

process with hiqher yield or productivity, with lesaer coat. 

A pilot line may produce different products usinq different proceaaes on 

the same equipaent with very low yield, high production cost and a111all-acale 

output. A production line operates with well establiahed proceaaea to produce 

mature products on a 111aas production scale, to attain the hi9heat possible 

yield and thus to lowest possible coat. 

' 
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45. The pilot line is usually operated by highly skilled personnel who can 

study thoroughly products and processes. A production line is usually 

operated by •uch less specialized technicians under the supervision of 111&ybe 

one highly skilled enginear. A pilot line usually stresses ~:aanqes 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-acale production line. The production line usually 

operates with steady processes and well established product designs, with the 

objectives of main~aining reprollluctib~lity of parameters, quality control, 

yield, efficiency and product cost, or what is defined as through-put. A 

pilot line size varies according to the objective to be attained. A &mall 

lab-scale pilot line aay haYe a staff of less than ten skilled engineers, 

while a pilot line aeant 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 invest:Jllents in such a line. A pilot line 

would cost USI 10-20/m for 4 micron technology and USI 5-10/m per year for 

operation, depending on available infrastructure and support facilities. 

47. The workshop noted briefly 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. In 

this respect it was noted that conditions in Latin American countries differ 

tangibly from the situation in the Arab countriess 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 fr09 what is prevailing in the Arab region and it may be mi~leading 

to try to copy the experience of Japan or the Republic of Kor•M• T?1e efforts 
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to build up a regional microelectronics network in Latin America in 

co-operation with URrDO were highly valued, noting that siailar steps could be 

of great advantage in the Arab region. Roting as well that cultural and 

social conditions are closer to the Indian experience, the workshop recOCJDized 

the crucial role of the Indian Govertment in prllaOting the develoi;ment of 

microelectronics capabilities in the country. A strategy was formulated in 

India. Of~en extensive studies were made on the electronics and 

microelectronics industry in the country and the development of the technoloqy 

worldwide. It was found that the technology was maturing worldwide into four 

rather well separated levels of increasing complexity in technology: 

(l) systems assembly• 

(2) systems design and applications developments• 

(3) design of res, 

(4) componentti ..anufacturing. 

Indian experts realized that no aeaningful 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 Govermnent strategy in 

microelectronics was formulated accordingly and concrete action was undertaken 

in this respect to pr0111ote microelectronics ca{IBbility in that country. 

Advaptage of the silicon f oupdry approach 

48. The workshop con;idered the •silicon foundry• approach for the Arab 

countries frOll various aspects. Thus it was noted that, even if econoaic 

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 re•ources were pooled on a regional levels 

providing a base to acquire knowledge of the technology and 

application•• 

training ground for expertise related to the technologyJ 

.. eting the requir ... nt• of designer• in the regionf 

contributing to the overall infra•tructure for the electronic• and 

other related indu•tri••• 
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avoiding restrictions that aay be iaposed by advanced countries on 

ar.cess to technologyr and 

achieving a degree of self-reliance in aicroelectronics and related 

expertise. 

49. The workshop noted tiiat these objectives aay be aore easily attained if 

tasks were distributed aaong participating countries so as to have every 

country sharing the benefits of such faciliti~s. 

50. It va& pointed out t~~ design capabilities can be developed at low cost 

in capital and technology, xelying 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 lllini•WD of relevant hardware and 

software. The •silicon foundry• approach allows the possibility of developing 

separately design groups, with a mini.awn know-how of manufacturing techniques, 

and before acquiring a manufacturing facility in the Arab countries. 

Promoting design groups can be an iaportant step in mastering microelectronics 

technology, if they acquire a deep understanding of local needs and if they 

are capable of res(IOndin9 to local needs with specific microelectronics 

applications. 

52. Specific designs developed locally may offer the best response to more 

pressing national needss 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 Jcience and technology 

and in promoting microelectronics industry, particularly if liaison units are 

developed within these groups to prOlllOte vertical transfer of technology to 

local industries. 
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IV. STATUS O'.."' M!CROELECTRONICS IN THE REGION 

54. Reviewing the status of electronics and microelectronics capabilities 

and industries in the region the workshop noted the foilowinga 

(a) The electronic product& market in the region as a whole i~ 

substantial enough for sustaining economically viable electronics 

and •icroelectronics industries, though the manufacturing base is 

still very limited and growing at a very slow rate• 

(b) The reqicn ha& a great potential in design capability embodied in 

its well equipped universities and R~D centres. However, the 

actual design capability is practically nil and no industrial 

facility had established any seriocs industrial design ~~ 

devel.op111ent groupr and 

(c) Many specific applications were developed at various universities 

and R•D centres, for educational purposes. These applicatio~s 

remained unfulfilled laboratory mod~ls due to absence of links with 

industries. 

55. The workshop noted that though there is a growing interest in many 

govermnental sectors with regard to microelectronics technology and its impact 

on various aspects of life, almost no country in the region had adopted, aR 

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 1n the region, the i~diate economic viability of the 

project should not be of paramount interestr and that more stress should be 

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

57. Noting the faat changing nature of the technology, the extreme 

cOlllpetitiveness of its rroducts and the very high entry requisites in capital 

and hu111an resources, the workshop urged that microelectronics 111anufacturin9 

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

' 
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efforts and pool resources to achieve a degree of reqional self-rP.liance, 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 wa& felt that the information contained in the ESCWA/ONIDO 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 it as an important document for exchange of information and 

eYperience. Participants at the workshop promised to co-operate in reviewing 

critically the report and supplying their cOINllents and whatev~r extra 

information they might have. At the same time the participants presented 

additional in!onnation about their respectives 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) In the IC facility in Algeria engineers were circulated 

periodicully over various tasks, to gain insight into ~he 

technology and to lear~ desiqn rulesr such an action was considered 

a fulfillment of the training objective of the facility. It was 

expected th3t some of the trained engineers may move later on into 

desiqn 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 productss deionized water, purified gases, etc. 

(c) In Algeria and in Iraq, the facilities to manufacture ICs were used 

to as•emble solar cells, considering that the technol09ies were 

similar anc the acquired experience was valuable in operating the 

as•e11bly of the new p1·oduct J 

(d) In Egypt re•earch into •olar cell• wa• as•e••ed as highly advanced1 

there was a call on Iraq and Algeria to benefit frcni this 

experience. It was al•o pointed out thr.t an important ex~erience 

in thi• field wa• developed in Jordan. 

' 
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(e) At the •scientific Studies and Research Centre• in Syria, 

experience was gained through •1e3rning by doing• in various 

aspects related to aicroelectronics technology and epplications. 

Specific applications were developed as laborato~y llOdelsr a few 

were impleaented into operational models. The centre gained 

experience in design of ICs, hyhrid circuits and printed circuit 

boards. 

(f) In Tunisia the Government is aoving directly into promoting 

microelectronics industry, particularly in the field of informatics 

and comnunications. A national COllmittee was established in 1984 

to develop a national plan and to supervise the iapleaentation of 

such a plan, hoping to benefit from the iaportant potential latent 

in the educational system and in the skilled hUJDan 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 off er a specific return to every participating 

country, throuqh the development of co-ordinated regional policy and 

decentralized related activities wherever possible. Examples of activities 

~hat may be undertaken in various countries includer specialized higher 

education, specialized training centres, design of ICs, 111anufacturin9 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, while at the 

same time all activities should be shared and should be open to ,iersonnel frOlft 

all participating countries. 

V. DEVELOPMERT OP ELECTRONIC TECHNOLOGY Ill THB REGION : 

ISSUES AND APPROACHES 

61. The workshop deliberated at length on the i•sues raised and the 

recOll98Ddations proposed in the joint ESCWA/UllIDO paper. The workshop 

endorsed the Pttper and adopted in full the propoaed recommendations. 
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62. Eaphasizinq that a leqitimate lonq-tera goal for every country is to 

.. ster the basics of microelectronics technology and to put it to advantaqe in 

response to national needs, the following course of action was su9gested1 

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

and aanufacturing engineers from the regiont 

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

electronic product•• 

(c) to aove step by step through a time-bound long-term approach 

towards the est.ablishaent of a viable electronics base and 

llli.~roelectronics .. nufacturing facilitiesr 

(i) securing access to manufacturinq 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 

•ix to suit better the regional markets 

(iii) establishing a •pilot line• for manufacturinq of ICs using 

the CMOS technology within a 3-year framework' 

(iv) undertaking a feasibility study for a regional silicon 

foundry that may be established within a ti•e frame of some 

5 to 7 years, as part of a plan to develop a viable 

electronics base in the region. 

63. 'l'he workshop pointed out the strategic importance of microelectronics 

technology and the lack of capabilities in thia technology in the region. 

Going into IC .. nuf acturin9 waa conaidered aa a strategic option to gain a 

•iniau11 of self-reliance and to respond to certain national needs that may not 

be considered by advanced countries. 'l'he workshop defined the real objectives 

to be attaiael as beings to 9ain insight into the technology, to develop 

human resources and the requisite infrastructure. It was pointed out that the 
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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 viable electronics industry must cover not 

just IC design and manufacturing, enough attention should be qiven to 

identification and design of new products, to development of reqion-specific 

appiications and to building up capability in more complex systems design and 

implementation. Product engineerinq was assessed as important as IC design 

and manufar,turinq, since the market for ICs and other eler,tronic c~nents 

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 o! the reqion, but eve~ within 

the same country. It was noted that it was of utmost importance to 

co-ordinate specifications between components manufacturing and systemP 

production. Participants requested all electronics industries and the 

Governments in the reqion 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 hwr.an 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 desiqn and manufacture should be 

for111ulated to build up human resources. 

67. In this res~~ct 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 fonnulate and impleaent a comprehensive 

training progra111111e in various aspects of electronics and •icroelectronic3 and 

' 
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related fields to build up the pool of hwaan resources in the reqion, 

includinq residence exchanqe with advanced centres abroad. It was stated that 

traininq 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 worksho~ noted tnat due to lack of & proper market the available 

bipolar facilities in Iraq and Alqeria \:ere underused. It recomnended to look 

for more applications requirinq bipolar characteristics. Diversifyinq the 

product mix and co-ordinatinq product specification with assembly lines was 

seen as very important in this respect. 

69. The workshop deliberated on the r.ature of the technoloqical process to 

be adopted in tae pilot line and silicon foundry end on the possibility of 

leap-froqqinq over bipolar t6chnoloqy into CMOS, which is considered the 

technoloqy of the future. In this respect it was noted that, consideration of 

the bipolar technoloqy was based on the availability of this technoloqy in 

existinq facilities in Iraq and Alqeria. Upqradinq these facilities to secure 

a 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 qain insiqht and know-how of PMOS and NMOS technoloqies 

considered as basic for application of CMOS. Moreover, due to the complicated 

nature of the CMOS technoloqy, hiqhly qualffied and experienced manpower 

should be recruited and trained in various aspects of tile technoloqy before 

qoinq into a full production line. It was felt that a CMOS pilot line could 

be a corner stone in preparin~ the reqion for a full-scale CMOS silicon 
foundry. 

7i. The workshop aqreed that reqional co-operation was the corner stone for 

any viable microelectronic industry. Notinq the lack of information exchanqe 

amonq 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 

rec011111ended the establishment of an •electronic activity focal point• in each 

I 

f 
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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 Developaent (APESD) and the Arab Industrial Development Organization 

(AIDO) along with ESCWA and UHIDO to co-operate in future activities to 

prU910te microelectronics technology and industry in the region. The workshop 

noted with satisfaction the positive concern and commitment expressed by 

represent&tives of these institutions. 

73. Noting that the workshop was not attended by lllOSt consuaer electronics 

industries in the region, i~ ~~s recomnended that a co-ordination meeting be 

convened among all electconics industries in the region, systems and 

components, with the oJ .jecti ves of: 

exchanging information and experiencef 

considering harmonization of standards and specificationsf 

formulating joint activities such as training etc. 

74. Noting the large discrepancy between the number of electronics engineers 

graduating from universi.,ies in the region and those actually absorbed by 

local industries, the workshop rec0111111ended 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' rol~ was seen to be of 

utJnost importance. The development of national a~d regional policies in 

microelectronics was seen as very crucial to pr0110te this advanced technology 

in the region. 

• 
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Telex1 20183 - TRPUltIV 

Saudi Arabi• 

Dr. Deya'a Al-Khateeb 
Dean, COllpUter Science and Information College 
King Saud Univer•ity 
P.O. Box 51178 
11543 Riyadh 
Telephones 467-6994 
Telexs 201019 SJ 
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Dr. Adnan Mohamed Afandi 
Electronics Dept. 
King Abdul Aziz University 
P.O. Box 9027 
Jeddah 
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Telephone: 6800123, ext. 4126 

Prof. Almied Azrak 
University of Daaaacua 
P.O. Box 86 
Daaaacus 
Telephone: 436500, ext. 501 (Faculty) or 667039 (home) 
Telexr 411971 - Baaak - SY 

Mr. Aar Armana zi 
Engineer, Scientific Studies and Research Centre 
P.O. Box 4470 
Daaaacua 
Telephone: 772603 
Telex: 411374 

Mr. Wassek Chahid 
PDG, CERS 
P.O. Box 4470 
Damascus 
Telephone: 772 603 
'fe.iex: 411374 

Prof. Houreddine Lakhoua 
ENIS - BPW sf ax 
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 

Dr. Mervat Badawi 
Deputy Director 
P.O. Box 21923 
Sa fat 
Kuwait 
Telephones 2431870 
Telex• 22143, 22153 IllMARAB 

ORGAllIZATIOHS 

• 

' 



Mr. Abdul Bue-in Shlaeh 
Expert. Algeria Office 
P.O. Box 26. Allende. Hydra 
Algiers 
Algeria 
Teiepbone1 60 27 64 
Telex: 52.673 AIDO DZ 

Mr. Pa~rick Clumlorel 
32 Rue Guersant 
75017 Paris 
Prance 
Telephone: 45728405 
Telex: 643397 

Mr. M. Vincent 
150 Rue Marcelin Berthelot 
Toulon Eat 83088 
Prance 
Telephones 94212005 
Telex: 430084 F CSEECE'l' 

Mr. Rene Nicolet 
LETI/CERG 
a.o. Box 85 x 38041 
Grenoble. Cedex 
Prance 
Telephones 7688 4400 
Telex: 320323 P 

Mr. P. Sonnet 
Le Rameau 
78429 Carriere 
Paris 
Prance 
Telephones (l) 9743 9640 

Mr. Baaaan Ali Charif 
Induatrial Development Officer 
P.O. Box 5749 
Hew York, H.Y. 10163 
or 
P.O. Box 27 
Ba9hdad 
Iraq 
Telephones 5569400 
Telexs 213303, 213468 UllBCWA 
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U11IDO -
Special Technical Adviser 
Technology Progra.ae 
P.O. Box 300 
A-1400 Vienna 
Austria 
Telepbone• 2631r ext. 3728 
Telex• 131562 

Cbiefr Advanced TechnolOCJies Unit 
P.O. Box 300 
A-1400 Vienna 
Austria 
Telepbone• 2631. ext. 5336 
Telex• 131562 

UllIDO Coesulta:lt 

Prof. Otto Menck 
Thiel Alee 100 
1000 Berlin 33 
FRG 

Telepbone• (030) 314 5882 

Mr. Gautaa Soni 
Scientific Civil Servant 
Department of Electronics 
Lok Kayak Bhavan 
Rew Delhi 
India 
Telephone• 69 28 52 
Telex• RD 2736 

Prof. Stepben Gilbert 
University of Minnesota 
123 Church Street 
Minneaplis, MN 55455 
USA 

• 

• 
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Annex III 

Liet of dpcupepts 

1. Silicon Foundry and Design Centres in the Arab ReC)ions Issues and 
Approaches (L"11IDO/IS.583r E/BSCWA/ID/86/CRP/l) 
by ESCWA/UJIIDO secretariats. 

2. Caaple11entar} C011ments on the Joint Paper •en Reqional Silicon Foundry 
and Design Centres• 
by R. Nicolet, DIELI, France. 

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

4. Microelectronics capabilities in Tunieia 
by CETIME, Tunisia. 

5. R•D of Microelectronics in Egypt 
by M.B. Saleh and E.A. Abdallah, Electronic Research Institute, National 
Research Centre, Cairo, Egypt. 

6. Status of the Elec~ronics Industry in SPLAJ (Libya) 

7. Micr-.>electronic Industry in Iraq 
by Munaia D. Saleh and Waleed A. Said, SOTI, Iraq. 

8. Report on the State of the Art of Microelectronics in Alqeria, 
January 1986 

9. Main Requirement in the Foundation of Microelectronics Industry in the 
Arab World 
by Dr. A. Azrak, Syria. 

10. Syrian Country Paper, January 1986. 

11. Gate Array Designs. 



llr. Iyad Shaker 
Directorr Al-Mansour Unit 
P.O. Box 9304 
Baghdad 
Iraq 
Telex1 214166 Baghdad 

llr. 11. Koussa 
Directorr Syronics 
P.O. Box 95r J:abon 
DUlaSCUS 

Syria 
Telexs c/o UllDPr Dallllscus 

llr. t..tif Moharr­
Director 
Benha Electronic Co. 
P.O. Box 865 
Cairo 
Egypt 
Telex1 92360 Cairo 

Mr. Armand Bataf 
Director 
Al Athir Co. 
27, Av. Kheireddine Pacha 
Tunis 
Tunisia 
Telex1 12595 Tunisia 

Mr. Hassan Abdel Padiel 
AIIC 
P.O. Box 2154 
Baghdad 
Iraq 
Telexs 212628 AIIC lit 

Dr. Husaa Biblawi 
Director 
ARBSCOl1 
P.O. Box 2774 
Manaaa 
Bahrain 
Telexs 7535 ARBSCl1 BH 
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Annex IV 

O~er relevant ads!fesses 

llr. Bouchari Boda 
State Electronics Industries 
P.O. Box 82280r 8365 
Tripoli 
Libya 
Telex 20843 EIPLY 

llr. Menville 
Societe Pabiraction Radio 

Electronique Morocaine 
P.O. Box 2616r Casa Blanca 
Morocco 
Telexs 26944 Morocco 

Mr. Almen Rafeh 
Iraqi Electronic Industries 
P.O. Box 11359 
Baghdad 
Iraq 
Telexs 2442 LOGIC lit 

Electronic Industries R•D Centre 
P.O. Box 773 
Cairo 
Egypt 
Telex1 23578 EIRDC Egypt 

Dr. Abdul Latif Al-Hmaad 
Arab Fund for Econ0111ic and 

Social Development 
P.O. Box 21923 
Sa fat 
Kuwait 
Telexr 22153 Kuwait 

Mr. Muncef Kaouach 
Tunisia-Eairate Investment Bank 
5 bis Blv. Philippe Thomas 
Tunis 
Tunisia 
Telexs 13386 Tunis 
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Mr. M. Mounri Zalila 
Director 
Aqence de Pr0110tion des Investiaaemients 
7 Rue du Royauae d'Arabie Saudite 
Tunis 
Tunisia 

Mr. M. Bel Khayat 
Off ice du Developpement Industriel 
ODI 
c/o URDP 
Rabat 
Morocco 

Mr. Batea Abdel Rasheed 
Director General 
Arab Industrial Developaent 

Or9anization 
P.O. Box 3156 
Ba9hdad 
Iraq 
Telex: 212823 AIDO IK 




