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Introduction 

A number of regional meetings huve revealed the importance of microelectronics 
in Latin America. It has become clear that this technology can provide an impetus 
to the iadustrial development of the region, on the one hand, by creating 
opportunities for the establishment of new rapid-growth enterprises and, on the 
other, by providing equipment and services that will have the effect of improving 
the effi~iency and competitiveness of many other economic s£ctors. 

Within this framework, the importance has been recognized of establishing 
mechanisms to encourage and support regional co-operation in the field of 
microelectronics, with specific reference to research and development, training, 
and industrial and cormnercial complementarity. 

In the light of these facts, the United Nations Industrial Development 
Organization (UNIDO) is sponsoring a meeting to be held during the month of 
June 1985 for the purpose of defining the scope of the "Regional System for 
Microelectronics in Latin America" (REMLAC) and of identifying the machinery 
required to initiate its activities. 

The purpose of this mission was to review the activities being conducted in 
this field in Argentina, Brazil, Venezuela and Mexico and to suggest specific areas 
of interest to serve as a basis of discussion with a view to achieving concrete 
results at the June meeting. 

The mission found that the policies pursued in all the countries visited 
accorded p~iority to the development of microelectronics, not only in terms of 
applications, but also with respect to the promotion of the design and local 
production of hybrid and special circuits. The most important areas of application 
are telecommunications and data-processing, which share a number of common 
components, so that as a matter of policy these two fields and microele~tronics as 
such are coming to be increasingly regarded as an integrated whole. 

Attention should also be called to the relationship that exists, from the 
technological standpoint, between microelectronics per se and such applications as 
photovoltaic cells, lasers, power transistors and solid-state devices in general. 
There is no question that a microelectronics developmeat strategy will spark off 
advances in other areas as well. 

There already exists in Latin '\merica an installed microelectronics capacity 
both at the governmental level and in the industrial sector a~ such. This 
potential varies from country to country, but all the countries visited possess the 
necessary assets for rapid expansion in the microelectronics area, viz: 

(1) All the countries visited have strong university progrananes in 
microelectronics coupled with extensive ~xperience in the training of the 
necessary human resources. 

(2) Similarly, there are government research and development institutions 
that maintain close tics with the universities and are actively working 
on the application of microelectronicG to the various problems of 
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national industry. As a result, each country has developed a specific 
capacity which, although occasionally overlapping that of the other 
countries, also represents a useful element of complementarity in 
regional co-operation. 

(3) In each of the countries visited there is an expanding national indu~try 
which operates with original desig~s and which is generating an 
ever-increasing demand for the domestic development and ma~ufacture of 
~lectronic circuits and components. 

(4) Each of the Governments has formulated or is LO the process of 
formulating a comprehen&ive programme which, albeit at tlifferent stages 
of maturity, covers the full range of activities in the areas of 
microelectronics, electronics and data-proceising. 

The visits carried out revealed that microelectronics has advanced very 
rapidly in the Latin American region in recent years to the accompaniment of 
dramatic growth in the existing infrastructure. In the case of Brazil this 
infrastructure is already supplying the national and international market, and is 
beginning to supply the national market in Venezuela, Mexico and Argentina, 
although the principal trend in these latter countries has been towards the 
manufacture of electronic equipment for a variety of applications. 

This entire pi~ture points to the need to develop a production capacity for 
electronic components at the regional level not only becaube of the strategic 
importance of this capacity, but also becaus~ of the ecofiomic benefits to be gained 
from the supply of tbe domestic market and from the existing export pote:1tial. 

Within the region there is great interest in the establishment of the REMLAC 
System, as indeed in ~11 forms of co-operation in the microele~~ronics area. In 
every case the persons interviewed (see annex 11) sho~ed keell interest in the 
REMLAC concept, since it is quite clear that heavy pressure is being brought to 
bear both by th2 developed countries and the transnational industrial groups and 
that no country can aspire ~o cover all the areas simultaneously and competitively. 

Similarly, the existence of this marked regional i~terest is reflected in 
Decision No. 221 of the Tenth Cou~cil of the Latin American Economic System (SELA), 
inspired by the Quito Declaration and Pl.an of Action and the informal meeting on 
data-processing and microelectronics held in Caracas in 1985. 

Research and development 

SincP microelectronics is an er1inently hieh-technology field, it is essential 
that its growth should be based on research g~oups backed ty ~n adequate 
infrastructure. It is worth while noting that the four countries visited have for 
more than ten years been conducting programr:.es both in the fh.ld of 
microelectronics per se and in such related a~~as as sclid-state physics, chemical 
processe&, et~ •• with the result that they now hBve traine~ specialists current~y 
engaged in research, teaching and industrial activities. These g1oups represent a 
valuable asset for the promotion of progress in this area. 

In Venezuela, the Engineering institute Foundation 'FllJ has succeeded in 
establishing an infrastructure associated primarily with hybrid circuits, fibre 
optir.s, power transisto~s dnd microprocessors. The Foundation has a staff of 
LJ res~arch specialists and adequate pilot-scale industrial fac1li1·.ies, Rt which 
new technologies can be brought to full maturity before they are put tu industrial 
use. The ''e1iezuelan Institute of Scientific Research (IVIC), ·which employ& two 
research specialists, also has experience in the design and man11tacture of 
integrated circuit devices and l1as begun work on computer-assisted circuitry 
J,::;ig!I. lVlC has I.rained the personnel who now form the greater part o• the 
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the current directors of the country's professional desigu enterprises. At 
Sim6n Bolivar University there are also two groups totalling four researchers 
involved in the study of photovoltaic cells. 

In Brazil there are many research groups working in the microelectronics 
field. The most important are to be found at the University of Sao Paulo, Campinas 
University, the Data-Processing Technology Centre and the Telebras Research and 
Development Centre. The result has been the gaining of experience, already 
transferred to the industrial sector, in the manufacture of semiconuuctors, the 
design of integrated circuits, the production of hybrid circuits and in 
technologies relating to power transistors, solar cells and fibre optics. 

The Brazilian research inf~astr•.cture in this area has substartial growth 
potential and constitutes a Latin American asset that can be used to support the 
efforts being undertaken in other countries. 

Microelectronics research in Argentina is concentrated primarily at the 
National Centre for Electronic Component Research (CENICE), which is a part cf the 
Armed Forces Technology Centre (CITEFA). The technology developed by CENICE Ln 
hybrid circuits is being passed on to industry. The major printed circuit 
companies were formed from ClNICE personnel and are currentiy working on the design 
of integrated circuits and on the manufacturing processes for these circuits, with 
particular emphasis on CMOS technology. 

Also within CITEFA, the PRINSO (Solid-State Research Programme) group has 
extensive experience in infrared detectors and solid-state batteries using original 
technologies, some of which have already been transferred to industry. There is 
also a group at La Plata University working on the computer-assisted design of 
circuits and digital data networks. 

In Mexico research has focused on integrated circuits and solar cells, 
primarily at the Lentre for Re~earch and Advanced SLudies of the National 
Polytechnical Institute, the National Institute of Astrophysics, Optics and 
Electronics, Puebla University, and within a nuuber Jf groups at the National 
Autonomous University of Mexico. 

Co-operation in research and dev2lopm~nt may be very fruitful in view Jf the 
common interest in such subjects as: computer-assisted design, design and 
manufacture of special integrated circuits, the supply of eiectronic-·grade 
materials and inputs, the design and production of power devices, fibre optics, and 
test and measurement technologies for quality control and as certification aids in 
microelectronics and other fields. 

Extensive contacts already exist between the research and deve~opment groups 
working in the microelectronics area in Latin America. For example, Argentine, 
Venezuelan and Mexican specialists can frequently be found attending seminars and 
meetings on microelectronics organized in Brazil. It would be useful if ~t these 
conferences and at those of other related professional groups (e.g., groups working 
in solid-state physics and computer sciences, amonr, others) round-table discussions 
and special meetings co11ld be organized for the purpose of analysing Latin American 
co-operation in microelectronics research and deval~pment. This would provide a 
means of identifying subjects of commor interest for information exchanges and the 
formulation of. co-operative projects. It is interesting to note the similarity 
between the work carried out by the International Electric~l Research Excha11ge 
(IERE) and the REMLAC concept, since IERE has no permarent secretariat, this body 
reloc iting !!Very US months to the venue of the next n.eeting, ft"om where the 
activities for that period are co-ordinated. On the other hand, the existence of 
national ,1ans in the field of microelectronics, together with the setting of the 
associated priorities and the assignment of specific tasks, also represents a 
signiticant suppo1ting fai.:to1 in promoting research ,:ind devel>pment co-operation. 
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It might be suggested, in this respect, that the focal points of the System should 
undertake to provide the national agencies involved in promoting, co-ordinating 
and/or conducting research with information on the plans and achievements of the 
other countries of the region. It would also be useful if periodic, perhaps 
biannual, meetings could be arranged to analyse co-operation between various 
countries in research and development, similar to the meetings organized by the 
International Electrical Research Exchange, in which every 18 months research 
groups from many countries come together to discuss and describe their research 
programme and the principal results achieved. It is important to note that for 
Latin America there alreaJy exists the Hispan~c-American Association of 
Tele~ommunications Research and Studies Centres (AHCIET), which has maintained a 
busy schedule of meetings for exchanges of information and the encouragement of 
collaboration between the Latin American countries. 

Meetings of the kind proposed would be sponsored by the System and would 
provide a forum for general reviews of the state of the art in research and 
development in each of the countries, as well as for discussions of priority areas 
of interest selected by common agreement at the previous ·~eeting. Exc~anges of 
this type would supplement the expert group meetings co~~ened to analyse specific 
details not only in the form of seminars and workshops, but also through 
discussions, training and the implementation of the joi1•.t projects formulated under 
the System. 

As a supporting activity in fJrtheraace of research and development 
co-'lperation, it would be useful if every countr,c were to publish and disseminate 
bibliographical information on studies completed along with lists of projects in 
the process of implementation in this field. To this end, it should be possible to 
use the exoerien~e gained by such institutions as the Centre for Scientific and 
Humanist Information of the National Autonomous University of Mexico in the 
preparation of Latin American bibliographies and indices. Similarly, these 
activities could be pursued through the journals that already exist in several 
countries, such as TEC in Venezuela and the Revista TelegrAfica Electr6nica in 
Argentina. 

Training 

More than 20 i..atir, American univers1t1es (see annex I) offer programmes in 
microelectronics ranging from the design and production of printed, hybrid and 
integrated circuits to the fundamental concepts required for t~1e manufacture of ne~ 
materials and devices for use in electronics. 

Universities such as those at S~o Paulo and Campinas offer progranune~ covering 
a wide range of the activities mentioned, whereas others (e.g., the National 
University of the Coast in Argentina) deal with very specific problems, such as the 
pr~duction of electronic-grade materials. 

It would ~e usefu~ if there were greater co-0peration between all thes~ 
institutions for the purpose of more effe~tively using the experience available i~ 
the regiJn with respect to: 

Educational objectives; 

Study programmes; 

University-industry relations; 

Manager training; 

Infrastructure development; 

~o-operation am1.mg the univt:rsities and institutes of the re~i.on. 
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There might also be planning of post-grad·.iate progralllffiP.S of a coir..plementary 
nature, cove~ing in greater scope and ~e~~:1 a range of topic$ relating to various 
scientific and technological aspects of microelectronics. As a shc~t-term measure, 
teacher exchanges and fellowship financing could be encouraged, both for the 
organizatio~ of post-graduate cours~s as well as for on-the-job training. 

It would seem useful for the post-graduate prog~ammes to 3ddress the great 
demand for specialists in microprocessor and c~c~tronic engineering applications 
which are of fundamental importance in enabli~g each country to develop the kind of 
electronic design capacity required for t~e generation cf microelectronics demand. 
This design capacity must reflect thE specifi~ neeus of e~ch country, with 
particular reference to the logical and electrical aspects of circuit design. It 
would also seem advisable to cover the areas of telecom:aunications and 
data-processing, along with the C'ircuitry requir':'d for the monitoring and control 
of equipment and proces~es. 

It is likewise important that post-gradua~. e programmes be introduced in t!le 
area of computer-assisted design, including the development and use of simulators, 
and on the processes employed in tilt production of integ .. ated circuits, ::uch as 
metal deposition, mask production, ditfusion, etc. 

In general, ther~ is evidence of great interest iu ensuring good basic 
training through the post-graduate programmes, with this approach supplemented by 
the kind of research and ~evelopment ~ctivi~ie~ that will slant tne training 
towards the specialized areas of the research groups. 

Considering the heavy investments required ior these research groups, it nas 
been deemed advisable that the po::.t-graduate programmes shoul<i be planned in 
accordance with complementarity criteria Fermitting more efttctive use of resources. 

The information gathered does not permit a more detailed analysis of. the 
modalities and objectives of a Latir. American co-operation plan for human ·ceso1.1rce 
training in microelectronic.; however, it is worth while noting the importanc~ 
ascribed to this subject in all the countries and the interest expre~sed by the 
institutions of higher learning in impcoving their co-operative ties with other 
institutions of the region. Ac.cordinfly, it is strongly recommended that, as part 
of the System's activities, cons1derat1.on should be given to the organization of 
periodic, possibly biannual, meetings during those years when the research and 
development meetings previou.sly suggested are not held, .:or the t>urpose of 
improving inter-institutional communications, discussing collaborative regional 
measures and strengthening bil~teral co-operation. 

Cor.sidering the rapid pace of change in tl1e field of microelectronics and the 
intens~ve programmes in advanced areas conducted by many universities outside the 
region, it is ~ssential that efforts , ~ continued to train specialists, p~imarily 
at the doctorate level in other ~ountries, by taking full advantage ?f the cont,~ts 
that already exiat and by capitalizi~g on the region's negotiating strengths. It 
should be stressed t:1at excellent relationships already exist between Latin 
Ameri~an institutions and universities and universities i~ various other countries 
of the world, such as Stanford, Berkeley, M.I.T., Rochester, North ~arolina, 
Waterloo, Edinburgh, Toulouse, Aachen, Nagoya, etc. 

Contacts have also been established with universities in Korea, Taiwan and 
India, and it would seem advisable to make maximum use of the potential 
opportunities for co-operation with these institutionb. 

The Latin American electrunics industry 

The Latin American electronics indubtry has made a major effort to develop 
m~chinery in support of regional co-operation. One result has been the 

' 
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establishment of the Latin American Association of the Electronic Industry 
(ALAINEE) and of the equivalent association for the Andean Pact countries 
(ANDI~EE). Unfortunately, there has been a substantial reduction in the activities 
of these associations, in part because of the general recession that has struck the 
countries of the region, buL ai~o for the reason that these activities ~ere focused 
primarily on industries producing electronic products f~r mass consumption - an 
area in 1•hich all the countries have developed their own capacity and in which 
there were few opportunities for co-operation. The measures new being taken in a 
number of rountries of the region with a view towards d~ 0 loping the electronics 
industry through growth in telecommunications, data processing and microelecttonics 
are leading to new possibilities for co-operation. What are involved are more 
sophisticated products and technologies that have a more extensive range of 
applications which cannot all easily be mastered by any single country. New 
probl~ms are also emerging in connection with the supply of components, materials, 
precision parts and services, which are of interest to all manufacturers. The same 
is true of the computational tools required for desig: and for the technological 
support of production processes, quality control and c~rtification. 

These fresh oprortunities for co-operation are opening up rapidly as the 
industries in question experience dramatic growth. It may be said that it was in 
1983 that these related problems began to become more clearly delineated - problems 
that are acquiring ev~r greater importance as new industrial enterprises come into 
being and their volume of production increases. Consequently, it would be 
extremely useful if the REHi.AC System were to promote communications antl exchanges 
and, at a later date, co-operation between tha industries of the different 
countries of the region. 

Considering that nearly all the fa~t-growing enterprises in this field operate 
their own research and development programmes, industrial co-operatj ::.., ·.11ay lead to 
joint developments and, in all likelihood, to new finar.cing arrangem.:•ats, such as 
the bilateral risk-sharing schemes that have been promoted by the Nationai Council 
for Science ,nd Technology of Mexico, or to regional machinery for the financing of 
research and development projects conducted by industrial enterprises in 
collaboration with research institutions. 

More broad-based cu-operation activitits, backed by governmental support, 
might serve as the basis for a Latin America1. mi"'roelectronics development 
progranune, similar - although surely far small~4 in scope - to the European SPRIT 
progranune. 

On the basis of the preceding considerations, it is recommended that the 
System should promote r.onununications between the industries of the region t•1rough 
publication. , meetings and, possibly, the creation of a regional data network. It 
is suggested that this information ahould be as accurate as possible and relev~nt 
to the problems of industry, following such models as the UNIDO microelectronics 
newsletters. Along these s~me lines, it is likely that the regional institutions 
themselves will find it useful ~o establish mechanisms, such as a Latin American 
Microelectronics Industry Association, as a means of providing a solid basis for 
future co-operation in this field. 

Governmental organizations 

Considering the technological complexity of microelectronics and the 
associated investment burden, it is imperative that the Governments of the 
individual countries shoulJ establish priorities and the appropriate machinery to 
promote the development cf this industry. The national policies of Brazil and 
Argentina, two countries that accord high priority to microelectronics and have 
laid the basis for its growth in integration with the expansion of the 
data-processing and telecommunications sectors, represent a regional advance that 
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should make it possible for the other countries to fine-tune their own policies in 
this fie!~. The regional meetings on microelectronics sponsored by the Economic 
Commission for Latin America and the Caribbean (ECLAC), the Latin American Economic 
Systeffi (SELA) and UNIDO have provided excellent forums at which Latin American 
officials have had an opportunity to familiarize themselves with the experience, 
plans and programmes of the area countries, in addition to generating great 
interest in regional co-operation. The problems involved are too complex to have 
been exhaustively dealt with in the few meetiags that have so tar been held, and it 
might be suggested that, with the srpport of the regional agencits and of the 
Sy~tem itself, a series of meetings having more specific agendas should be 
organized to permit more extensive coverage of governmental measures in respect of 
microelectronics. The subjects for discussion might be drawn from the reports of 
the previous meetings, with an effort made to focus the atter.tion of the new 
meetings on specific items so as to permit the participation of officials in charge 
of general policy for the promotion of ~i~roelectronics togeth~r with 
re~resentatives from other sectors ot government involvement. These might be, 
depending on the circumstance~, officials in charge of human resource training, 
scientific and technological research, telecommunications, data ~~ocessing, 
financing, technology development projects for industry, governmental procurement 
policy, standardization, etc. 

In this connection, the System should encou=age each country to compile 
bibliographies on the reports, official documents, regulations and various source~ 
of governmental information on microelectronics for the purpose of circulating 
these materiRls in the other countries of the region. Similarly, at the regional 
level, organizations such as SELA should be encouraged ~o perform a similar 
documentation function with respect to the information ienerated at events or in 
regional studies. 

Structure of the REHi.AC Svstem 

The essential idea of the System is to establish effective mechanisms to 
permit the flow of inform2tion and the organization of events so that projects may 
be implemented and the various countries kept informed not only of activities in 
the participating countries of the System itself, but also of international 
trends. The System will not have a structure of its own, but will rely on the 
structure that alreau~· exists; neither will it create any special Secretariat or 
additional machinery for its operation. The System's principle elements will be; 

(1) The nodal points, i.e., the national centres or groups comprising the 
System. These may have different characteristics, but in general they 
will be institutions with a microelectronics research and development 
capacity. There will be only one nodal point per country, whereby the 
other national centres and institutions will make use of the country's 
nodal point for participation in the System. Each of the coyntries 
comprising the System must have a nodal point over the medium term. The 
System may assist those countries lacking sufficiently developed centres 
in establishing them and in troining their personnel. 

(2) Interaction within the System. The basis for the interaction of the 
nodal points will be provided through the meetings held by the System. 
These meetings will be organized on a rotating basis among the members 
and will lay down the System's areas and programmes of co-operation for 
th~ ensuing period. These progranunes will be implemented by the 
participating countries. 

(3) Internodal ties. It is necessary that stable channels should be 
established to permit the various nodal points of the System to interact 
among themselvP.s. Consultation machinery, meetings and news~etters are 
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among the typical devices used for this purpose, in addition to personal 
contacts. Over the medium term consideration should be given to the 
possibility nf establishing a data link between the System's various 
members to facilitate interaction and a rapid exchange of information. 

l4) Regional nodal points. The System's regional nodal points, defined as 
"centres of excellence", would form the possible ·1odal points of the 
System. Considering the broad range of activities within the 
mic~oelectronics field, the establishment of more than one regional nodal 
point might be necessary. From this perspective, and following an offer 
by the Government cf Venezuela, a group of experts evaluaced the 
facilities of the Engineering Institute Foundation (Fll). This 
!valuation established the feasibility of FII's functioning as a regional 
nodal point, and proposals for its improvement will be submitted. It is 
anticipated ~hat it will be necessary to identify specific regional nodal 
points in various areas. 

(5) Financing. The System's acti.vi.ti.es will be financed by the co.mtries 
themselves, UNDP and other international organizations. The budgets, 
extending over several years, are to be prepared at the meetings, and no 
project is to be begun if cJequate financing has not been provided. 

Reconunendation of specific REMLAC actioos 

1. Multiproject chip 

It is considered of great interest and importance that a joint and speci.ti.c 
project be formulated as part of the activities of the System. It was generally 
agreed in the countries visited that the System's participating countries should 
forreulate a project for the manufacture, at a silicon foundry to be selected, of a 
multiproject chip. Such a chip would consist of a series of circuits of commercial 
interest to each country, designed by each of them. This implies that each of the 
participating countries would, in co-operation with the others, develop a capacity 
for the design of highly complex integrated circuits. Each of the countries would 
finance its own infrastructure, and a project would be formulated for UNDP or some 
othe·~· international agency for the training and meetings necessary for carrying out 
th-: design .ind for covering the costs in•1olved in disseminating the chip. From the 
point of view of the System, such a proj~ct would be of val~e, both in strategic 
and commercial terms, to the countries i.wolved and would result in an installed 
infrastructure for the production of cust~~-designed circ·~its within the region. 

2. Quality and production engineering for components and equipment 

With the possible exception of Brazil, the region lacks extensive experience 
in quality control techniques and in electronic component and equipment production 
methodology. There is an evident need to implement a joint project to make it 
possible, specifically, to draw on the existing experience as a means of learning 
the various techniques of equipment evaluation and control. The basic idea would 
be to dPvelop the necessary technology bO as to achieve regionally the kind of 
procedures for test evaluation and standardization that will also satisfy 
international requirements. In addition, this activity would make it possible to 
increase the volume of exports. Dr. Dmitruk of Argentina's National Institute of 
Industrial Technology (INTI) will shortl; be submitting a specific proposal for a 
joint project of this kind. 

J. Standarcization and certiiication of equipment 

It w~uld be desi~able if within the region a number of generally accepted 
standards could be eatablished for both ~omponents and equipment. This would lead 
t•J greater compatibility of µroducts manµfactured by the various sectors of til•~ , " 
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industry, which in turn w~uld permit the more extensive integration of equipment at 
the regional level. Moreover, the adoption of common standards w~uld introduce a 
high level of compatibility for equipment manufactured within the region and 
greater independence on other, extra-regional, countries. 

4. Communication and publicity 

There must be greater communication between the countries comprising the 
System and greater publicity of all their activities, both of a commercial nature 
and in the area of research and development. This will be a very imporcant task 
for the nodal points of the System. Consideration should also be given to the 
possibility of creating a System newsletter, of using already existing machinery 
and of establishing permanent sections on Latin American activities in already 
existing journals, such as the Journal de Microelectr6nica (Brazil), the Revista 
Telegrifica Electr6nica (Argentina) and TEC (Venezuela). 

The System might also encourage the writing of articles on programmes, actions 
and achievements in regional microelectronics anc promote their distribution to the 
principal newspapers as a means of generating a greater awareness of this subject. 

There is likewise a need to publicize the work being performed by the research 
and development institutions of the region in order that machinery may be devised 
to provide assistance for specific tasks. Information should also be developed on 
the availability of microelectronics experts and consultants, both in the region's 
research ai~i development institutions and its industry, whose services might be of 
value to other countries. 

5. Notes on application 

It would be desirable to formulate a Coce containing notes on the applicatio~ 
of devices, equipment, computation tools, specific standards, services and 
suppliers of microelectronics in ord~r to save time and avoid a duplication of 
effort in the evaluation of already existing products in the Latin American 
countries. This Code might be centralized in one of the countries and could be fed 
through the evaluations conducted by the System's various institutions. 

6. Purchase and acquisition of materials 

Measures should be taken within the System to secure the supply of inputs and 
materials from other countries, as well as to improve the negotiating position of 
the countries by presenting a common front. Similarly, machinery should be set up 
to pr~vide greater publicity and information on the suppliers of components and 
materials already operating in the region both within the existing electronics 
industry and at the research and development institutions. 

7. Post-graduate support progr.ammes 

Su~port should be given to Latin American prst-graduate training programmes in 
microelectr~nics. Specifically, the necessary machinery should be created for the 
exchange of teachers, the awarding of fellowships and the development of curricula, 
as well as for regional complementarity in various areas of microelectronics. In 
particular, it would be useful to design courses for the purpose of creating new 
groups in those areas of microelectronics not yet represented in every country. 
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ANNEX ON MEXICO FOR THE REPORT ON THE UNil>U MISSION PREPARATORY 
TO THE ESTABLISHMENT OF A REGIONAL SYSTEM FOR 

MICROELECTRONICS IN LATIN AMERICA (R~HLAC) 

Mexico is keenly intere~ted in participating in REHLAC. 'Dlis was made clear 
by Dr. Jos~ Warman, Director for the Electro~ics Industry and Industrial 
Co-ordination of the Ministry of Commerce and Industrial Promotion, who stressed 
the fact that for more ~han three years the Mexican Government had been lending its 
support to the organizatior. of a regional mE:eting on microelectronics, noting that 
there was currently even greater iuterest in view of the advances that had been 
achieved in tt-~ field. 

The attitude of industrialists, such as the President of the National Chamber 
of the Electronics Indu$try and Electrical Communications (CANIECE), and of the 
research community is also pQsitive, there being an awareness of the advantages to 
be gained through the establishment of better communications with other r2gional 
countries and the undertaking of joint projects. 

'Dlere has been a considerable accel~ration in recent years in Mexican work in 
e lee tronics. The industry, particularly in the telecommm1icat ions, data-
process ing, professional electronics ani consumer-products branches, has grown 
rapidly to the accompaniment of increased integration with respect both to 
production and to engineering and technological advances. 

In the telecommunications area, ambitious programmes have been launched to 
digitalize the country's telephone exchange3 and expand the microwave and satellite 
communication systems. With respect to data-processing, more than 80 national 
manufacturers of microcomputers, peripheral apparatus and components have been 
successfully established, in addition to the manufacturers operating on the 
contractual buy-back principle ("maquiladores") and producing for the export 
market. In the field of professional electronics, ~sing national technology 
several score products have been developed that are advantageously competing with 
similar foreign items. As iar as consumer products are concerned, Mexico has begun 
the domestic prc.duction of television sets and radio receivers as a means of 
effectively competing with contraband imports. Uomestic production has also been 
2chieved in such areas as printed circuits and components, including transistors 
and resistors, under internationally competitive quality and price conditions. 

Furthermore, in the research and development area, there are already important 
telecommunications groups, both in industry (the Telecommunications Development 
Institute (INDETELEC), Tel~fonos de M~xico, etc.) and at ~overnmental institutes 
and centres of higher learning (the Telecommunications Research and Developmen~ 
Centre (CIDET), the Centre for Research ana Advanced Studies of the National 
Polytechnical Institute (CINVESTAV), the Engineering Faculty of the National 
Autonomous University of Mexico (UNAH) and the new Telecommunications Institute, 
among others). In the field of data-processing aa well, groups have been formed in 
industry (MEXEL, IBM, NCR, etc.) and at institutes, such as CINVESTAV, the 
Institute for Research in Applied Hathemat ics, Systems and Services ( IMASS), the 
Instrument Centre, the University Computation Progranune (these last three at UNAH), 
the Institute of Electrical Research (I!E), the Mexi~~n Petrcleum Institute (IMP), 
etc. In professional electronics there have been developments in many indu&tries, 
the majority in collaboration with such institutes as IIE, IMP, the regional 
technological institutes, the Autonomous Metropolitan University (UAM), the 
lnstitute of Engineeiing at UNAM, and others. Work is also going forward with 
computer-assisted design and computer-assisted manufacturing at many of these 
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institutes. Component-associated research and development is concentrated at tre 
institutions of higher learning, among w~ich particular mention should be made o: 
the University of Puebla, CINVESTAV, the Institute of Physics and the Institute ot 
Materials of UNAM, as well as the National Institute of Astrophysics, Optics and 
Electronics (INAOE). This work is primarily concerned with silicon (polycrystal, 
monocrystal and amorphous) and with the design and production of integrated 
circuits. 

At practically all the groups mentioned there is a previous history of 
• interaction with other Latin Amer~can countries, particularly throubh visits, 

information exchanges and participation in regional technical meetings. 

There is an awareness of the inadequacy of co-operation in the 
microelectror.ics area amon~ the research groups and industry. This is due 
primarily to the fact that industrial development in this field is still in its 
infancy and the groups engaged in the design and development of equipment and 
devices have r.ot displayed dn interest in the more extensive use of customized and 
semicustomized integrated circuits. But this trend, which is becoming daily more 
evident in countries like the United States of Amer~ca, is beginning to 1nake i~selt 
felt, and there is already keen interest in the establishment of an electronics 
industry support centre to facilitate the work of design, co-oper&tion with silicon 
foundriee and, in general, prototype development and evaluation. 

The Mexican Government is directing particular attention to the development of 
the electronics industry and, to this end, is preparing a "comprehensive progranune 
for the dev"!lopment of the electronics industry" (PIUIE), which will supplement the 
growth that has already been achieved in recent years by promoting industries, 
mainly in the computer area, and by extending coverage at this time to professional 
electronics, co.1sumer electronics, biomedical electronics, n·i rroelectronics and 
software. 

This programme includes the encouragement of electr "'~ ~-:tion through 
conventional measures of promotion in co-ordination wit~ _ development of 
applicati0ns of interest to the quasi-governmental sector, which is also expected 
to participate in and support the growth of ne~ electronics industries. The 
strategy ad0pted envisages a series of m~asures of a scientific and technological 
natJre that are to be carried out in concert with industry and the country's 
research and development community for the purpose of facilitating industry 
activities in this field. ,\mong these measures there are plans to strengthen the 
research and development groups capable of generating electronic applicati0ns and 
to create technological support services tu work together with industry in the 
design, development and production of prototypes and in technological support for 
the industrial-scale manufacturing of thib equipment. 

To this end, there is to be a restructuring of the service centre already 
mentioned, which will draw on the support of the quasi-governmental sector and 
private enterprise. This centre is being organized with the support of the 
Ministry of Conunerce and Indust~ial Promotion, the Ministry of r:nergy, Mining and 
Quasi-c;overumental Industry, the Institute of t:lectrical N.esearch, and the National 
Chamber of the Electronics Industry and l!:iectrical Conununications. By virtue of 
its !:'unctions, this centre will represent an appropriate nodal point for the Rt:MLAC 
System. 
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CINVESTAV 

I MASS 

IIE 

IMP 

UAM 
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Abbreviations 

Tele~onnunications Research and Development Centre. It is part of the 
Ministry of Couanunications and Transport. 

Centre for Research and Advanced Studies of the National Polytechnical 
Institute 

Institute of Research in Applied Mathematics. Systems and Services. It 
is subordinate to the National Autonomous University of Mexico (UNAM). 

Institute of Electrical Research 

Mexican Petroleum Institute 

Autonomous Metropolitan University 

National Institute of Astrophysics, Optics and Electronics 

Ministry of <.:oDUDerce and Industrial Promotion 

Ministry of Energy, Mining and Quasi-Governwental Industry 

National Chamber of the Electronics Industry and Llectrical 
Communications 
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