G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

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

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

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

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

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

RN
UNIDO
P

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
INVESTMENT PROMOTION SERVICE, SEDUL
FAAYTAALINF HEFAUNERF2

W St @F2F FI*

REPORT ON
RUSSIAN DELEGATE PROGRAMME
FOR TECHNOLOGY PROMOTION
AT IPS SEOUL

ST _ 2 APRIL THROUGH 1 JULY 1992

P

$E 11 0y

[V I VIRV g

- e

PREPARED BY VALERY B. KRAVCHENKO
TECHNOLOGY PROMOTION EXPERT

HEAD OF DEPARTMENT
INSTITUTE OF RADINDENGINEERING AND ELECTRONICS
RUSSTAN ACADEMY OF SCIENCES

[

\(}\




RN
UNIDO
P

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
INVESTMENT PROMOTION SERVICE, SECUL
FANAY T AN F HEFAUNEL P2

REPORT ON
RUSSIAN DELEGATE PROGRAMME
FOR TECHNOLOGY PROMOTION
AT IPS SEOUL

2 APRIL THROUGH 1 JULY 1992

PREPARED BY VALERY B. KRAVCHENKO
TECHNOLOGY PROMOTION EXPERT

HEAD OF DEPARTMENT
INSTITUTE OF RADIOENGINEERING AND ELECTRONICS
RUSSTAN ACADEMY OF SCIENCES




ACKNOLEDGEMENTS

I would like to use this brief opportunity to thank Mr. YungKeun Yoo,
Officer—-in-Charge, IPS Seoul, Mr. Byoungkhi Lee, Investment Promotion
Expert, IPS Seoul, and all the rest of the staff members at IPS Seoul
for their constant help, great care and professionalism in assisting
me with the task of promoting our technology transfer projects.

The highest quality performance and good will displayed by all staff
members at UNIDO IPS Seoul was extremely important to establish
necessary contacts with Korean partners in technological cooperation.
1 would like also to express my sincere gratitude for invitation and
peranission to take part in short-tera delegate programme for
technology promotion at UNIDO IPS Seoul.




L]
.

= < T m 9~

s s

CONTENTS

PAGE
EXECUTIVE SUMMARY . ....itnitieiniiiiiieitienncnnncrnanenaanas 5
PREPARATION STAGE ... coiiiiiiii it iiiiieneenacsnecananens 6
OBJECTIVES ......coiiriinmenenennarcnaccecccancacnconsaosncos 7
PROMOTIONAL ACTIVITY ... .onniinii i iciiiaeees 8
PROJECT PROMOTION RESULTS ..........cciciiciiieiernnevenances 10
ISSUES AND POINTS OF DIFFICULTY
ESTABLISHED DURING PROMOTION ACTIVITY ..........ccoveanan. 15
CONCLUSION ......ccioriiennenracnnonccnccascancocsosnsasnsoes 17
FOLLOW-UP ACTIVITIES .....viivenirencnncnncnnccnancoansncoases 19
RECOMMENDATIONS ........cciitiericeennrencnacnaracnncnncnnoss 20
APPENDICES ......iivttirieernrennncanananaccnccassranasconsss 22




LIST OF APPENDICES

Page
List of preliminary projects ......ccvvvrrrnrneneiannnn. 22
Project proposals by topics ....... ctesetevenseencccacees .. 24
List of companies and organizations with which meetings
and contacts were arranged ...........ccctiiiieinnicnnnenn 34
Copies of press coverage ....... Cteereseiretecaenraanesenne 37




EXECUTIVE SUMMARY

The three month UNIDO IPS/Russia technology promotion delegate
programme in Seoul, ROK, started on April 2, 1992 and ran through
July 1, 1992,

More than 100 new technology and materials items were collected
from 25 R & D organizations in CIS.

Meetings and contacts were arranged with more than 30 Xorean
companies and organizations.

Technical seminars and round-table discussions with technology
presentation were organized at four Korean organizations in Seoul,
Pohang and Daedok.

Two Korean newspapers and two periodicals have conducted
interviews with the delegate and published articles.

Out of over 100 technology items presented, more than 30 ones
received considerable attention from Korean coampanies and made a
basis for five revised technology tranfer project proposals being
under discussion now.

Follow-up activities will include repurting all findings to
project sponsors, parent organization and new possible local
partners. All the projects under discussion and requests
obtained from Korean companies will be folluwed up in Russia.
All the developmenis will be reported to UNIDO IPS Seoul, local
and Korean partners.




H. PREPARATION STAGE

Preparation for the short-term delegate programme for technology
promotion began immediately upon receipt of corresponding Aide-
Memoire and Manual for Short-term Delegate Programme from UNIDO IPS
Seoul at the end of February 1992,

Because UNIDO IPS Seoul asked to submit the list of potential local
partners and project concepts in advance of departure from home
country scheduled for beginning of April the time left was sufficient
only to prepare a prliminary list of projects and possible local
partners.

The following steps were undertaken for this.

1. Meetings were set up with subdivisions of parent organization,
Institute of Radioengineering and Electronics of Russian Academy
of Sciernces, Moscow, Russia and with representatives of
enterprises and organizations in Moscow region which showed
interest in technology transfer and technology cooperation with
possible Korean partners.

2. The enterprises and organizations with offices outside Moscow
region were given information via telephone and fax.

3. The information sheets and brochures (if available) were obtained
during March 1992,

4. Prelinminary list of projects and possible local partners was made
and was mailed to UNIDO IPS Seoul. It included 11 projects and
7 organizations (see Appendix 1).

5. General discussions of technology and feasibility levels were
carried out with all the local partners, It was understond that
the projects include items with good competitiveness. The final
proposals were obtained from 25 R & D and industrial organizations
in 7 cities of the Russian Federation and Kiev. It was agreed
that the information should b presented mainly as end-products
for vhich the technology transfer is possible,




K. OBJECTIVES

The goals of UNIDO IPS Seoul for short-term delegate programme for
technology promotion were stated as follows :

The

1.

Helping the country who wish to transfer technologies for
commercialization to and from the Republic of Korea to
identify potential partners.

Assisting the Korean potential partners to get reliable
practical information from the delegate about technological
resources and potentials of the participating country.

Facilitating negotiations tor reach a conclusion with a
knowledge about both partners.

goals of Russian delegate can be specified as follows :

1.

To identify potentiai Korean partners for the projects
presented.

To inform the Korean partners of technological level and
of particular state-of-the-art technologies at coressponding
Russian organizations.

To help to general awareness of Korean companies and
organizations working in the fields close to the projects
presented of technological level of Russian organizatjons.

To promote all the project presented, to relay comments and
additional requests from Korean partners to Russian partners
on timely basis and to secure corresponding timel s replies.

To start a dialogue between Russian and Korean jartners on as
many projects as possible.

To help Korean companies and organizations interested in some
additional technology transfer from Russia or (IS,

To promote ROK-Russia scientific information exchange as a
first step of technology transfer and  joint  development
’n,'rr.il'v 1.




N. PROMOTIONAL ACTIVITY

Types of promotional activity undertaken in Korea in relation to
projects presented and to possible technologv tranfer in general were
as follows :

1. An in-house discussion of the projects was performed at UNIDO IPS
Seoul, to identify the most important topics and the channels
needed for appropriate promotion. As a result the initial
projects were rearranged to cover four topics : solid state
electronics (devices and components), materials and equipment,
medical electronics and medical treatment methods, fiber optics
and sensors.

The information sheets and technology descriptions available were
arranged in these topics. The whole lists of items presentad
(more than 100 items) as well as some examples of information
available are given in the appendix 2. The list included as
higt-tech items preferably for big companies as end products and
materials which can be ucilized and produced by small and medium
companies.

2. A brief description of technologies available and possible
consulting was presented as an advertisement to well-known Korea
Daily Trade News as well as a modified version of the description
for small and medium enterprises.

3. The information according to item 2 was mailed by fax to
information centers of leading Korean companies in the field of
electronics (Samsung, GoldStar, Hyundai, Daewoo) as well as to
some companies and research organizations working in the field of
materials science and electronics,

4. Promotion activities through media included two interviews by
newspapers{Korea Feonomic Daily and Daily Trade News), 2 interview
by Jjournals (Informat.ion Age and Nor:heen Magazine) (Appendix 4).




Using scientific community relations some meetings and seminars
were arranged at scientific organiza'ions, such as Korean
Institute of Science and Technology (KIST), Electronics and
Telecommunications Research Institute (ETRI), Research Institute
of Science and Technology (RIST) in Pohang, Yonsei Univ, Physical
Department as well as meeting and round table discussions in
companies, associations and R & D centers (SsangYong Cement
Industrial Co., R & D Center, POSCO Electric Control Co., Koronix
Corp, Tong Yang Central Laboratories).

Under invitation of the Organizing Committee of International
Symposium, " The New Order of Peace, Development and Cooperation
in Korea East Sea Rim” a report was presented at the session of
the symposium with the agenda "Effort for Cooperative System of
New Science and Technologies in Korea East Sea Rim™ held in Pohang
14.05 - 16.05, 1992,

Based on UNIDO IPS Seoul contacts/direct initiative, over 20
meeting were held with companies and organization to discuss and
promote the projects (the list of the companies is given in the
Appendix 3).

Following the discussion the visits of 2 teams of Korean companies
in Moscow and Kiev were organized to study the possibilities of
technology tranfer on the spot. Two more visits are under
preparation.

A meeting with representatives of Small and Medium Industry
Promotion Corporation of Korea was held to establish possible
cooperation in the field of technology transfer.

It is necessary to stress that all this activity was carried out
using UNIDO IPS Seoul (especially its 0-i-C, Mr. Y. XK. Yoo)
experience and facilities, contacts and arrangements which were
invaluable for final success of each step.
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V. PROJECT PROMOTION RESULTS

All topics indicated in the attachments were promoted within three
months. Brief summary including mainly items which received the
greatest attention and further inquiries from Korean companies is
given below for all 4 topics promoted materials and equipment.

SOLID STAGE ELECTRONICS (devices and components).

Technology and design of surface acoustic wave (SAW) filters (1).
A number of organizations including GoldStar, Korea Institute of
Science and Technology (KIST), Electronics and Telecommunications
Research Institute (ETRI), JinBou Engineering Co. were interested
in the technology. Because of the complexity of the technology a
smali-scale R & D project was established by KIST to understand
possibilities of the next step.

Technology design and materials for magnetic devices and spin-wave
electronics (2) received some attention from Samsung Electronics,
ETRI and Korea Technology Institute. Possible projects will
probably concern mainly R & D activity.

Semiconductor Ultra-High Frequency (UHF) Devices (5) were
appreciated by Samsung Electronics, Goldstar and KPM Information
Institute. No definite decisions are made at the moment,

Laser diodes technology, solid state lasers and components (6)
were presented to Samsung Electronics, Hyundai Electronics
Industries, Lucky GoldStar, KPM Information Institute, ETRI and
Young Poong Corp and arose sufficient interest, Additional
information was obtained in Moscow and two drafts of technnlngy
transfer projects were developed and are now under discusion with
Samsung Electronics and Hyundai Electronics Industries.

10




MATERIALS AND EQUIPMENT

A. Laser and Optical Materials

Non-linear crystals (A2)and optical crystal (A7) as well as
possibility of crystal application in jewellery or wrist watch
glass prodution. 2 companies made inquiries about possible
technology transfer.

B. Functional Materials

Substrates for growth of high-temperature superconducting films
(B2). ETRI was interested in supply of such substrates.

Silicon-based and SiC/Si materials for supporting plates, pipes
etc (B3). The technology received the greatest and fruitful
attention from Tong Yang Central Laboratories which asked for
further information concerning technical details and expected
expenses of the project and also asked for delegate’s help in
arranging the visit of customer’s research team (2 researchers) to
the technology owner. The visit was arranged between 15.C6 and
22,06 and the project is now under further discussion at
customer’s organization.

Heat—insulating materials based on silica and Kaolin fibers (B5).
The technology received attention from KeumKang & Korea Chesicals
Co, whose delegation (2 researchers) visited the technolocy owner
during their visit to Moscow this April according to delegate’s
arrangements.

The possibility of transfer is questionable because the company
produces similar materials and careful evaluation of expenses and
possible advantages of Russia technology is necessary.

Basalt fibers (B6). Keumkang & Korea Chemical Co was very
interested in the technology of long basalt fibers because it
wants to extend the technology of short basalt fibers it has. A
presentation and summary of the technology was given by the
delegate in Seoul and shortly after that at the end of April 1992,
a visit of 2 researchers from the company to Moscow and Kiev was
organized. Now the company is in the process of expenses and
profits calculations necessary to make final decision. Meanwhile

some preliminary experinents Lo obtain hasalt fibers using Korean




raw materials were arranged both in Moscow and Kiev. The results
of the experiments will influence critically on the final
decision.

C. Equipment for material preparation.

No items presented had enjoined sufficient attention of Korean
companies till now.

D. Building materials

Synthetic granite as a competitive building ma.erial was presented
to Keumkang Co. but will wait further opportun ties.

MENDICAL ELECTRONICS AND MEDICAL TREATMENT METHODS.

Functional imaging of human organism (1) was discussed in details
with Posco Electrics Control Co. (POSCON), Pohang. It is agreed
that for this very big project (investments necessary are above 12
million USD) additicnal information exchange is recessary and
further negotiations are to be held at International Exhibition in
Spain later on this year where both representatives of IRE and
POSCON will be present.

Radiothermograph (5) and semiconductor laser acupuncture device
(6) were appreciated correspondingly by KPM Information Institute
and Jinbou Engineering Co but the possibility of some real steps
is still under consideration,

FIBER OPTICS AND SENSORS

Optical cables for light transmission (1) in short visible and
ultraviolet part of spectrum are needed by Yonsei University and
Kum Kang Industrial Co. Now the specifications are discussed.

Infrared transparent fluorozirconate fibers for 2-5 mcm (2) which
can be used for sensors are interesting for Research Institute of
Science and Technology (RIST) and some samples were provided by
the delegate,




Erbium doped silica fibers (items 3 and 5) were interesting for
ETRI which asked for the saaples and obtained them under the
delegate’s assistapce. Now some experiments are carried out to
understand the applicability of the fibers for telecommunication
systeas and the necessity of following steps.

Samsung Electronics showed interest in fiber optic coaponents (7}
and different types of aicropositioners (11) and these items were
included in technology transfer draft which is now under
discussion in the company.

Information concerning fiber-optic voltmeters (10) and magnetic
field and electric current sensor (11) was discussed by phore and
after interest shown in it mailed to Korea Electric Power Co
Research Institute as well as to Korea Electroengineering Research
Institute.

The Jjoint meeting of the representatives with the delegate was
held at IPS Seoul.

Informaiton of methane gas sensor (13) and hydrogen sulfide gas
sensor (14) was asked for and was given to KPM Information
Institute. General information concerning sensors was presented
at seminar held at POSCON, Pohang.

All these discussion were made under the topics presented by the

delegate himself.

In addition many requests related to possible technology transfer
from Russia were given to UNIDO IPS Seoul by Ko. -an companies on
their own initiative after having seen information published by
newspapers and journals. The main ones were as follows.

a) Technology of both-side type and pressure-fastened type-SKM

b) Nd-based magnetic materials
- Ssang Yong Cement Industrial Co R & D Center

¢) Brown-coal-smade material for water
cleaning from oil products - Namvang Enterprises Co.

d) Membranes and liquid crystals technology - Korea Chemicals




e)

f)

g)

h)

i)

J)

k)

1)

n)

Production technology of chemical products based on ethanol and
its derivatives - Korea Alcohol Industrial Co.

Navigation system - JinBou Engineering

Technology of special rubber articles for high-voltage electric
power transmission lines - Kun Hwa Co.

Rubber articles for aircraft and space industry
- Pyung Ha Industrial Co.

Technology of silicones, silicone polymers, silicon resins etc.
- Xorea Chenmical

Casting electroslag crucible metal lurgy - Young Poong Co~p.

Possibility to establish some drawing & drafting team in Russia
-~ Kyung 1] Engineering Co., Orient Drafting Inc.

Technology of building materials using perlite & vermiculite
- Dusung Co.

Piezoelectric element manufacture technique for pliezovibrators
and piezo-speaker elesent - Sun Jin Cheaical Co.

And some others. Corresponding requests were made to possible
Russian partners but their real identification will need much more
time as follow-up actions.
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VI. ISSUES AND POINTS OF DIFFICULTY
ESTABLISHED DURING PROMOTION ACTIVITY

To the moment most of Korean companies contacted do not have
sufficient informaiton of possibilities and developments of
Russian organizations in technology field.

Many of Korean representatives met during the programme had no
previous contacts with Russian organizations or Russian people.
The lack of information and of positive experience creates some
uncertainty in fruitfulness of possible future relations.

Time and considerable efforts are necessary to persuade the
representatives in good outlook of these contacts, although they
are willing to go into the field. This refers especially to
small and medium companies.

At the wmoment the economic situation in Korea seems not to favour
great investaents because the proifts of many leading companies
are decreasing. So the companies are not in a hurry and are very
careful in selecticn of fields of possible investments into
technology transfer.

Korean comspanies not always know exactly what technology they want
and what are the internal Korean or overseas markets for possible
nev items.

The best solution for them seems to be "Give me the item in ay
field”, it means, the technology together with already established
market possibilities which is quite not always the case for the
new technologies.

UNIDO IPS Seoul tries to overcome the situation using special
questionnaire for applicants to think over the future needs and
market possibilities, but the results are not always satisfactory.
The experience shows that meetings and discussions with companies
representatives help them to understand the situation better which
can be considered as one of good results of promotion activity.




4.

Many questions arose during the meeting concerning political and
economic situation in Russia which seemas unclear and unstable at
present for most of applicants. It is one of reasons why they
are reluctunt to big projects with Russia. Besides nobody is
awvare of real legal basis for cooperation. To overcome this at
least partly UNIDO IPS Seoui and the delegate asked for and
received from the UNIDO Center for International Cooperation in
Moscow brief background on the laws, regulations and taxation
system for joint ventures in the Russian Federation. The
document prepared by the Center was useful for discussions of
legal background for cooperation.

The most difficult problem in technology transfer is to identify
the proper counterpartner for the technology proposed.
Practically all the means available at UNIDO IPS Seoul as well as
personal contacts of the staff and of the delegate were used to
facilitate the problem solution which by no means requires more
time than three months allocated for delegate programee. A
possible help for future programme can include organization of a
kind of data bank to facilitate mutual informaiton exchange
between companies having special technology requests or merely
showing interest in some technology fields and organizations
having technology transfer proposals. The problea will certainly
require auch time and work.

A serious obstacle met during discussions of possible technology
transfer projects is connected with payments for UNIDO trust fund.
Most of companies representatives consider the payment as a
certain commission fee for smatch-making between the customer and
the technology owner and though may agree to pay such a fee
consider existing 13X of project value as a very high percentage.
In many cases this may prevent the companies from follow-up
actions through UNIDO trust fund scheme after intial negotiations
between a company and a technology owner took place using UNIDO
facilities. Although the promotion objective to establish
dialogue between the parties is achieved in this case, UNIDO
itself may have only moral satisfaction.




The 3 month technology transfer promotion delegate programme at UNIDO
IPS Seoul can be considered as a successful step in establishing
long-ters technology cooperation between Russia and ROK.

1.

Korean companies have =nown great interest in possible technology
transfer projects proposed by Russia organizations. More than 30
cosnanies were contac..d and most of the~ asked for further
information comcerning possible partners and details of
technology.

More than 100 itews were proposed by the delegate using
development of 25 Russian and one Ukranian organizations,
Institute of Radioengineering and Electronics of Russian Academy
of Sciences, Moscow, being the parent organization. Around 30
items out of these draw considerable attention of different Korean
companies contacted. Some of items were included in 5 projects
which are now under formulation and more detailed discussion with
interested Korean partners. Final formulations of the projects
and especially identification- of additional possible Korean
partners will require more tise and efforts.

The technology tranfer promotion programme has to be considered as
a long-term one because it is necessary for the customer companies
to be persuaded in good level and competitiveness of technology
proposed especially in case of Russia where the customer: have no
experience. It needs also much technical discussions and may be
visiting the technology owner on the spot. The delegate carried
out some very lengthy technical discussion of possible projects in
addition to presentation of tecnologies at technical seminars in
research organizations and companies. The technical background
and level of discussions and understanding as well as a
comparision to internaticnal level seem to be quite critical in
final decisions of customers on follow-up actions.

At the moment the economic situation in Korea seems to be not very
good. One of the ways to improve the situation is to increase
self-reliance of Korean industry and to decrease of trade deficit

is technology transfer,




Severe economic competition on international =market of new
technology products makes leading Western countries and Japan
reluctunt in technology tranfer to Newly Industrialized Countries
which are considered as powerful future competitors. Some cases
of dumping from Japanese companies in Korea to hamper market
possibilities of newly developed domestic high-technolagy products
were mentioned lately by Korean newpapers. In contrast to this
many Russian organizations are now aspiring to technology transfer
projects because they do not have enough possibilities at the
moment to develop quickly competitive local industry of mew goods.
This creates sound basis for technology transfer promotion in
Korea and requires corresponding efforts from Russian
organizations to present properly existing and emerging
coapetitive technologies. In addition some joint R & D projects
with subsequent commercialization can use properly great R & D
potential existing in Russia. UNIDO IPS Seoul delegate programse
is of great help in this process of mutual benefit.




IX. FOLLOW-UP ACTIVITIES

To relay all findings during stay in Seoul to project sponsors,
parent organization and new possible local partners.

To continue negotiations on project drafts under discussion in
Korea using UNIDO TPS, Seoul facilities and direct comsunications
with Korea partners.

To identify possible Russian partners according to requests
obtained froa Korea cospanies and to arrange necessary information
to the companies through UNIDO IPS Seoul or through direct
communication with Korean companies.

To research and prepare new projects on possible technology
transfer between Russia and ROK considering experience obtained
during the delegate programme in case a second three-sonth
delegate programse will be considered feasible and arranged by
UNIDO IPS Seoul.

To provide help to UNIDO IPS Seoul in establishing some contacts
with possible Russian partners upon new requests fros Korean
companies being in need of some new technologies.




IX. RECOMMONDATIONS

It would be reasonable to establish at UNIDO IPS offices in Newly
Industrialized Countries a kind of data bank for local companies
technology needs and brochures of their present activity which
would establish a basis for information inquiries to other IPS
offices and to UNIDD Centers and offices in developed countries.

It is recommended that UNIDO IPS Seoul provide a possible delegate
with information and technology requests available to facilitate
the choice of possible technology transfer fields and projects.
It means that road to technology transfer has to be bilateral
—delegate’s proposals plus companies’ requests.

It is recommended to establish mobile scale of payments to UNIDO
trust fund for techmology transfer projects (in addition to
subcontractor payments) keeping existing 13X (which is still seeas
to be very high price) only for the lowest-scale projects, say,
less than 30-40 thousand USD and decreasing it down to “5% for
projects above 100-150 thousand USD. On the other hand UNIDO IPS
office has to provide the possible customers with explicit
presentation of advantages which they can obtain through UNIDO
trust fund schewme.

It is recommended to ask UNIDO Center for International Industrial
Cooperation in Moscow to provide from time to time information on
legal situation with joint ventures which can be considered as one
of possible ways of technology transfer fros Russia. The
information has to be revised according to regulations existing
and appearing in the Russian Federation.

It is recommended that technology promotion work at UNIDO IPS
Seoul continued for much longer period because the process needs
long time for the companies to get and provide in’‘ormation,
especially when the field of technnlogy desired is a new one for
the company, to assess advantages and drawbacks of the proposals,
to compare the variants, (o make a project draft and to negotiate.
The mnst reasonable schedule seems to include 3 months stay in IPS
for prezenting  and  collecting  informat ions,  making  some
proeliminary  arrandements with possible partpers, and  preparing
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follows to take all the necessary actions for possible projects
discussed including arrangements for customer companies to visit
technology owner and to continue the technical and juridical
discussions.

At the same time search for new projects according to information
obtained during stay at IPS has to be done and then one more
3-month stay at IPS, Seoul to promote the project arrangements
presented, to discuss and to promote new projects requested etc.

As detailed description of technology presented as possible is
necessary for its proper presentations by the delegate who has to
erable good technical, scientific and desirably marketing
understanding of the technology by possible custoaer,

Samples of products and/or videotape descriptions of methods and
technology proposed are of great value for final approval of
possible technology transfer project so it is recommended that
future promotions make use of these types of information and
presentation as much as possible.

At least some initial knowledge of Korean language in addition to
fluent English seems to be desirable for delegate as for everyday
life as vell as for human contacts during promotion activity.

As a8 basis for long-term technology cooperation joint R & D
projects may be useful and should be advised to with possible
participation of technology transfer prosotion delegate in
establishing and promotion of such projects.
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LIST OF PRELIMINARY PROJECTS




Ho

AR

co

10.

11.

PLEMINTHARY LIST OF PROJECTS
AND LOCAL PARTNERS (CIS)

Project

Fiber-optic sensors or
electric and magnetic fields
Chemical sensors
New’building materials

Spin-wave electronics devices
(UHF)

SAV filters

Powerful UHF magnetron devi-
ces fror industrial applica-
tionz

Fiber-optic communication
svetem components and blue &
green lasers

Components and antennas
UHF  communications
Health care electronics
curing mmethods
Superhard materials ror
metal working ’
New tecnology of =ilicon-
based materials

for

and

Local partners

Institute or Radioengineering
and Electronics (IRE), Moscow
IRE, Splav (Kiev)
Mozcow Institute or Chemical
Techniologry,
All-union Institute of Electro-
engineering, Moscow

IRE

IRE
IRE, Torii (Moscow)

IRE

IRE

IRE + medical organizations
Splav (Kiev), Technologhia
(Moscow)

InztituLe ol Solid State Physics
Chernogolovka, Mc.iscow Regrion
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PROJECT PROPOSALS BY TOPICS




Introduction to IRE and Its Techmologies Tramnsferable

Through Delegate Programme of UNIDO IPS Seoul
3 April 1992 - 30 Junme 1992

Institute of Radio Engineering & Electronics, Moscow, is one of the
biggest scientific organizations of Russian Academy of Sciences. It
carries out different investigations in the field of solid state
electronics, wmedical electronics, acoustoelectronics, materials
science, sensors, quantum elec‘ronics, telecommunications, space
researches, etc. It has wide collaboration with many scientific and
industrial organizations in Russia, CIS and foreign countries. Now a
number of possible Jjoint R & D or commercialization projects is
proposed for discussion with possible Korean partners. The projects
are related to the following main topics :

(1) Solid state electronic devices and components :

- technology and design of SAW filters

- technology, design and materials for spin wave electronic and
magnetic devices (filters, rotators, non-reciprocal devices)

- Gunn diodes

- Powerful ultrahigh frequency (UHF) magnetrons and magnetron

devices ; semiconductor UHF devices ;
- laser diodes, photodiodes, solid state lasers and components

(2) Medical electronics :

- multichannel system of functional imaging of human body ;
- UNF curing methods and equipment

electrotherapy device

radiothernograph




(3) Materials :

- laser and optical crystals and elements ; silica glass optical
elements ;

- silicon based functional materials and technology : carbonized
materials

-~ heat-insulating materials ; basalt fibers

- Sapphire crystals for different applications

- building materials (synthetic granite, slag ceramics)

— AIN ceramics : superhard and chemically stable ceramics ;

- high temperature superconducting (HTSC) materials and SQUIDS

- substrates for HTSC films

(4) Fiber optics and sensors

-~ fibers made of silica and multicomponent glasses

- special fibers (high-birefrigent, rare-earth doped, large NA
and/or large core fibers)

- fiber optic green and blue lasers ;

- fiber optics components (polarizers, depolarizers, dividers, etc.)

- fiber optics sensors of external pressure, of electric and
magnentic field, electric current ;

- chemical sensors

In addition, consultations on other possible projects can be given.

Contacts : Prof. Valery B. Kravchenko
Technology Promotion Expert
Rm 1105, The Teachers Pension Fund Bldg.
27-2, Yoido-dong, Yungdungpo—ku
Secul, XOREA
Tel : 785-7074 Fax : 782-0689




1ld sLa cc nicg (device nd _componen

(1) Technology and design of SAW filters
" 10-1500 Mliz, bandwidth 0.] - 30x

(2) Technology, design and materials for magnetic devices and
spin-wave electronics . :

2.1 Soft ferrites
2.2 Ferrites and glasses for magnetic heads
2.3 Magnetodlelectrics
2.4 UNF ferrites
2.4.1 ferrogarnets
2.4.2 hexaferrites
2.4.3 ferro garnet fllas
2.5 Hagnetostriction ferrites
2.6 llard ferrltes
2.7 Devices : filters, rotators, nonreciprocal devices
2.8 Magnetostatic spin waves filters (300-12000 Mlz)
delay lines, microwave modulators, phase rotators,
convolvers

(3) Gunn diodes - up to 150 CY,

(4) Powerfu] magnetlons (f= 0.5 - 2.5 Gliz, P 0,2-50 kw)
for industrial applications and medicine
microwave ovens 2.5 KW

(5) Sesmiconductor ~ UHF devices

5.1 MMIC MESFET control dev.ces (up to 10 Gliz)
(switches, attenuators, phase- shifters)

Narrow-band transistor amplifiers (up to 20 cliz)
Broad-band transistor amplifiers (up to 20 Gliz)

Ga As Beam - lead diodes

Ultrabroadband transistor ampliflers (4 - 12 Gliz)
Low-noise parametric amplifiers (up to 60 Glz)
Integrated waveguide lransistor amplifiers (up to 39 GHz)
Balanced mixers with low insertion loss (30 - 70 Glz)
Llectronically tunable oscillators (30 - 75 Gliz)

.10 Low=-noise converter-amplificrs (30 - 70 Gliz)

c.-\u\mc\mt:\unmm
w:zx)c)u:a-wm




S.11 Broadband balanced mixers (80 - 230 Gliz)

5.12 Broadband detectors (55 - 260 Giiz)

5.13 Ultra-low-rolse syntheslzers (up to 50 Gliz)
etc.

(6) Laser diodes, photodiodes, solid state lasers and components

6.1 Laser diodes 0.86, 1.3 mca. 1.G6 mca
6.2 Photodiodes 1.3 mca, 200-510 mn
6.3 Solid state YAG : Nd3* lasers (Epulee 0.5 - 1.33. 50 pps)
6.4 Solid state laser components (mirrors, active elenents,
cavitles, ED shutters, modulators etc)
{(7) Low delay bulk acoustic microwave ilne (0.5 - 5 GHZ)
(8) High-temperature superconductor SQUID
(9) Photovoltalc module for protection of car storage battery
(10) Solar power thermovolraic refrigerator (for medical applications)

(11) Flat gas-discharge graphic displays for screens of publlc use

(12) He-Ne, lon-Ar, Nitrogen gas lasers .




A.

Materjals and equipment

Laser and optical materlals

Al.

A2,

A3,
A4,

AS.

A6. -
A7,

Laser crystals : YA G : Nd, Li Y F¢ : Nd, Al20;3 : Ti3+,
alexandrite Be Al20( : Cr, GSGG : Cr,Nd, YSGG :Cr, Nd,
KY(Wos)2 : Nd etc,

Non-Linear crystals : KTP, Li10s, Li, BOj, P- BaB2 O,
LAP, LiINbOs etc.

Phosphate laser glasses doped with Nd3+,Er3+ ()= 1.5 mca)
Laser fibers (doﬁed silica and multicomponent glass fibers)
with Nd3+/and Er3+ dopants (single and multimode)

Special glasses (magnetooptical, optical, fluorozirconate
glasses, etc.)

Silica glass lenses, rods, plates, windows

Optical crystals : TeOz, leucosapphire, LiNbO;,

.LiTa03, Bis2 Si0z0, Bi;» GeO20, Gdz (MoO4)3

Functional materials

B1.
B2,

B3.
B4,
Bs.
B6.
B7.
Bs.
B9.

BIo.
B11,

B12.

" B13.

Bid,
B15,
RIG,

High-Temperature Superconducting filas
Substrates of Y205 : 2r0z2, NdGa03. La Sr GaO4 for growth of
high-Tc superconducting films

Silicon-based and SiC/Si materials for supporting plates,
Plpes, friction palrs

Carbonized materials for bearings, tightening plugs, contact
rings etc. . .

Heat-insulgting materials based on silica and kaolin fibers
Basalt fibers (for tissues and polymer reinforcrg)

AIN and BN ceramics (crucibles, boats, substrates, etc )
Superhard ceramics and cutting tools (wC, B4C, CrC, SiC ete)
Hard alloy’ articles (W, Mo etc) (wheels, cutting tools,
crucibles)

Diamond dri}ls

Shaped sapphire articles - tubes, plates, cone-shaped

tubes, hollow cones, hemispheres elc

"Cheaically stable multicomponent nitride - borlde~carbide

ceramics for nozzles, crucibles, heat insulators etc.
Chromiumcarbide and melals coalings’ technology
Synthelic crystlals for bulk acouslic microwave devices
Zn0 and AIN filmg for acoustic transducers

Fervites (sen Fleclronizg)




C. Equipment for materials preparation .

Cl. Mo CVY D system for film growlh

C2. Molecular beam epltaxy and ultra-high vacuum elements
(10-!'% torr), more than 50 varieties (pumps, taps,
manipulators etc)

C3. Flowmeters for electronics technology

C4. Technology and equipment for conventional Stepanov (E F G)
technique, variable and lecal shaping technique

C5. Automated crystal growth system NIKA
(Czochalskl + Stepanov methods)

D. Building materials

D1. Synthetic granite

D2. Slag-ceramics

D3. Bullding materials based on electric power station
coal ashes and fly-ashes




[
Hedical elétronics and medical trealment methods

Funciional imaging of human organisa

1.1 Infrared dynamic thermoimaging

1.2 MHultichannel microwave thermometry

1.3 Microwave thermoencephaloscopy

1.4 Acoustothermometry

1.5 HMagneto encephaloscopy

1.6 Hagreto cardioscopy

1.7 MHagnetoplethysmoscopy

1.8 Optical functional imaging

1.9 El’&robal 1istoscopy -

1.10 System for multlmodal monitoring of sceletal muscles
(multichannel electromiography, radiothersometry,
spectropletismometry)

Ultra-higk freguency (433 Mliz) treatment system (malignant
tumors’ hyperthermia)

Extremely high frequency therapy and equipment
— haemopoises system protection ;

- oncology

- gastroenterology

- neuropathology

=~ post-operative treatment .
- cardiology

- urology

- proctology

= acupunture

Electrotherapy device (prostatitis, genitalgy, aminorrhea,
disfunctionzl uterus haemorrage, genital infantilism, functional

‘feminine sterility and other descases of the genito~urinary

sphere)
Radiothermograph RT-20 (diagnostics, control, monitoring)

Scemiconduclor laser acupuncture device (A0.85 and 1.3 ncm,
Nﬂsc repetilion rale 10-20 iz, oulput power 5 mW, weight -100g)




Solid state lasers for medical applicatijons

7.1 Er 3*, 2.69 =cm, dermatoiogy
cosmeto.ogy., ophthalmology. stomatology

7.2 Ho®* and Ta®* lasers, 2.09 and 1.93 RCR, neuro-surgery,
oncology, gastroenterology, pulmanology, urology,
proctology, laringology, ophthalmology

Diamond knives for microsurgery

Surgical monoth reads

Surgical instrument coatings based on titaniums alloys, vanadium
and cobalt steels etc.




10.

11.

12.

13.

14.

Flber vplics and gensors

Usual sliica fibers (fiber module coated with plastlics) for 0.85,
1.3 and 1.5 nca ; optical cables

Infrared transparent fiuorvzirconate fibers (2-5 mcam)
Special fibers (high-birefrigent, large NA and/or large core
silica fibers, rare earth doped silica and phosphate laser glass

fibers)

Fiber optic green (Wout up to 100 mW) ard blue (Wout up to 50 aW)
lasers using KTP waveguides. :

Erbium fiber amplifiers and sources for optical communications
(1.54 mcm)

LD-punped CW/pulsed fiber lasers, amplifiers, superfluorescence
sources for 930 nm, 980 nam, 1040-1200 na and 1700-2000 na
wavelength regions

Fiber optic components (polarizers.-depolarizers. dividers etc)
Fiber optical microphone (sensor of external pressure)

Fiber optical voltmeters for measuring electric voltages and’
electric fleld strength. .

Fiber optic magnetic field and electric current sensor
Different types of micropositioners

Capacitor type sensor for in-line measurement of the huaidity and
density of cellulose products-cotton fiber, paper, wood

Optoelectronics and optical filer methane gas sensors
fiydrogen suifide gas sensor

Hlalogenated compounds® sensor (0,05 ppb)
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LIST OF COMPANIES AND ORGANIZATIONS
with which meetings and contacts were arranged

No. Company, Organization City
1 Korea Institute of Science and Technology (KIST)| Seoul
2 Electronics and Telecommunications Daeduk
Research Institute (ETRI)
3 Tong Yang Central Laboratories Yongin
4 Keuskang Yongin
5 Sungyo Co. Busan
6 Jinbou Engineering Co. Ulsan,Seoul
7 Samsung Electronics Suwon
8 KPM Information Institute Seoul
9 Hyundai Electronics Industries Icheon
10 Posco Electric Control Co. (POSCON) Pohang
11 Yonsei Univ. Physics Departaent Seoul
12 Hanyang Uriv., College of Engineeriig Seoul
13 Research Institute of Science and Technology Pohang
(RIST)
14 Korea Electric Power Co. Research Institute Daeduk
(KEPCORI)
15 Korea Electrvengineering Research Institute Daeduk
(KERI)
16 Koronix Co, Seoul
17 SKM Yongin
18 Ssang Yong Cement Industrial Co. Seoul
19 Ssang Yong Cement Industrial Co. R & D Center Daeduk
20 Pohang Institute of Science and Technology Pohang
(POSTECH)
21 Namyang Enterprises Seoul
22 Namsung Ceramics Co. Iri
23 Korea Chemicals Seoul




No. Company, Organization City
24 Korea Alchol Industrial Co. Ulsan
25 Kun Hwa Co. Seoul
26 Phyung Hwa Industrial Co. Seoul
27 Young Poong Corp. ) Seoul
28 Kyung 11 Engineering Co. Seoul
29 Naewoo Electronics Co. Incheon
30 Orient Drafting Inc. Seoul
31 Doosung Co. Kwangju
32 Sun Jin Chemical Co. Ahnsan
33 Samsung Corning Suwon
34 Kony Incheon
35 Lucky-GoldStar Seoul
36 Kum Kang Industrial Co. Kyoungk i
37 Korea Technology Institute Ltd. Seoul




APPENDIX 4

COPIES OF PRESS GOVERAGE




=__ __EEE.

___: i

Lo
|

__..___ atin]

FB 29 oy’ | ST E AUSTR B (SMNBeoo)T B EL R ¢
3 . © DUIFATEAITA (VPVVTTT RAW &I’ (MBnoo))) _DEKIRITEI
: 4: o =0 TWIRT N STHRUTBETE DzuaR K STRT <R 29 THRLK
‘_____________.;_.=_EE§E___5 il _ T RETTIV XA B WA(Z<)T DT & WBRR (TXQNT ) P VORTT [2T@D
I ROD ARGUG B =3 GHET 23 I o@odd Xo Kt 3 WA SFRT X
o A oo , ATBRMT HK<a &, FIrgR’ SRRE wow © x BIoTM THOM RF
, S REH AW TR DEMRAHKTHNN B W0 Txw saom REREN o
- qoax vmmmgsg FORW =3 otk Db OFBY TN a s as
' Ry ! Ko? Uo<R(EIN AENE
3 Lp4 & ey BIT IITETT I ROM 4TIDD ROR 20 38 ofd oz w0
‘> Tava’ HHTTP KIRIIW K oo TORT' ez Tm(@mkcie
> Uz s DREWITHERD on)5T SIVTC
W 0 N TT TPJTo %
L DENFUITACW FoAL ©Folt KD T WEGI ToD 3
B3y HEEWNEIARR ¥ HEN T Dzua OIFTT XIP [TUF BEX F0R00TH &
~ <mw ERE GRTTRN CFPHRRETY W ABTAUCITET BB K 0aTh TR
;o 3%
- { a wa VUTT BT F
@ d ...._ =d [I53 77ﬂw. WP <
- | & 5a 1o 52 By £&o3
0 1 L e OFFF FIBHAEHT
- XD _BITTR REOR MANPHIIR OZ 4RO TV FO X =S5 sam oW N W WUREOWRE Ra
A MK || 553 HTWER K ~Q0(KTHEHAR BT WEFOM AWTeLH g B NESEHIA xS
o a2 e e:.a?nsvaém FNETHRRRNT UKD SHTNEH GRTY T TID 15 T
M AN —— $3 TRY Te9 M IS¢ mIA Fo° P~ RO 5
o ! ﬁﬁaﬂh ry nﬂ.oam..m.IREA._Q A o AN 30 XM ._M_- <od BtdwT *
) J 3% . L - BoD TROTTBT N 0 HOTROW N
o % 38 MM &< *_W.N_.Q AN ILFHU K o | FBTM BHRDL
-l | e mane T ow o L
D&EROALRDD, RIr<W Poe ~ () xXSQunFUR BI
o3 TITEGITT C 0 DIREFOD Sy cuTc SR BHY — BTIA DM
8% IPNTNTINE C L TORPY FUDT & GUBUE MY 4D ©  oFsRR T §
D FIBATLER VP Lo TBIFRH ROWH K Ko SRR IF< € kBT RSD 2o
wW R O UG BRI AGR B JXNING O gy ROOW IV RAGH
KB WRTET SR eh IBHH LW R Kolnl TR B RTINS B
W $UTT KroHEa BEAFWeS ¢ s sada » M gk Dz-moTE
o | KB IR T BAAN ¢§m o A (OFRDEE WL IWST T aRewd (@)
| DHKEKHE-NGD ol FrEs’ TINGH ROKES MALDHFIN IR onv
W RERE. SCRITH  DUBRNL)RZia0) OHEBREWT —~u! FonTod —mmN <HABRK>
= )
n.@ 1 0 o, g g 5w 2R g & ..a. 3
3 o4 2 - Nooe 3| . 5 2 g 3
A PR - T ﬁwe_ B30 S % g flgze g | mmoar fals g
. Niis%nh @ & 2003 @ 0hovE¥ic @ FusenIiys @ ag  pX @ P VEbkeIy g osvoan o
. RIVSSS o575y b Wit als BY awssoawtcs B3 aPCachd mwumw?upp b oS
~aeag @ FIm tonkan \g aasouet; B ecustande B wrruke” | Troveasn® B 55 aumved

Al Y

1 eMIS DS

BN | B3 LR ~R

aprrs

o frepgaLR L e
$ 100015

A PR NN SR L

e fl L I'C 1) A 1))

QM C P PI20T. A5

SYSTEM UP

[ A IR S AN BAAHY 5. |

¥ 590, 000

¥ 980, 000 (ta i

4|
;I
-

(4
24,

Rt 4

d “‘n"v.v' .
K=

o=
M
ot

(A

2
!

. -
Dbr
Iropel
H ,EE
3!
o
e i
D

- SEOUL

J

are
3

KRR

RN
e -

el

b v




A & B 2 & & M
PO'HANG International Symposium

GAe GHEESL Bhel Hik

- %M Y ENZY B Bl - EEE -

i 3 . c o v‘ T
Py ‘”"1;.\;‘\;:,'.' L e b, M e Al [ sk H‘Tﬁwh“
TheNew [nternatignal @rderolBevelopme

g SR\
i KorearEasyiSEaiR

: ‘ RV A .r"f"‘«‘f".' ~,r'r o
1992. 5. 14(Thu)~16(Sat
ANada &9

Cygnus Hotel, Po'hang City, Rgpublic of Korea




14 : 00~16 : 00 Saturday, May, 16. 1992

PROGRA

SESSION -V

® AGENDA - 6 : Efforis for Cooperative System of New Science &
Technologies in Korea East Sea Rim

OChairman : Young-Hwan Choi(Director, Science and Technology Policy Institute)

OPapers : Sung-Jo Park(Professor, Berlin Univ.,
Chairman, East Asian Institute)
—TPossibilities and Perspectives of Technology transfer from
East Europe to the North East Asia . Toward a conversion te-
chnology fransfer center in po’hang,
Park, Woo-Hee(Dean, Collage of Social Science, Seoul Univ.)
—ITechnology-based Division of Labor in the North East Asia
Region, .
V. B. Kravchenko(Head of Dept, Institute of Radioengineering & Electronics,
Russian Academy of Science, Moscow)
—I'Some Possibilities of Cooperation in Electronics between Russia and
Korea,
Jeon-Yong Lee(Director, Postech Information Research I.aboratories)
—International Technological cooperation in Korea East Sea Rim
through Po’hang Technopolis,

ODiscummants : Kazuo Shibagaki(Director, Institute of Social Science, Tokyo Univ. Japan)
U. Alfrecht(Professor, Berlin Univ. Director, Europe Conversion Center)
Takeda Hiroji(Chairman, Nagai Witten-Herdeke Univ.,

President, Nagai Chamber of Commerce and Industry)
Oh Kwan Kwon(Director, Korea-Soviet Scientific & Technological Coopera-
tion Center, KIST)

James C. K. Kim(President, Korean-Chinese Institute of Technology)
Kong Deyong(President, National Research Center for Science and Technology

for Development, China)

R

Exhibition of Russian Coaversion Technology |
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Answers for Information Age Co.

1. CV. Valeri B. Kkravchenko received Ph. D. degree in Chemistry from the
Institute of General and Inorganic Chemistry of Sovliet Academy of Sciences
in 1963 and Doct. Sci. degree in 1982 froma Moscow Institute of Chesicai
Technology. Now he is Professor of Solid State FPhysics and Head of
Electronic Materials Department of the Institute of Radioengineering and
Electronics(IRE), Russian Academy of Sciences, Moscow. His main interests
include developsent of solid state electronics materials such as laser
glasses, fibers, magnetic and high-temporature superconducting filas,
ceramics, different optical single crystal etc. as well as thelr
applications in solid state devices especiallv In censors and lasers. He
is now UNIDO expert in materials science. He wrote 5 books, more than
150 scientific articles ar- made over 50 inventions.

2. Purpose of the visit is to promote transfer of technology developed in
IRE and related organizations to Korean companies and to promote joint R &
D projects with Korean organization through UNIDO Investment Promotion
Service.

3. 1 shall stay at UNIDO IPS Seoul till the end of June 1992.

4. I visited only a few electronic companies till now. The production
lines are well organized, automation degree as well as quality standards
are high, so limpression is good. Unfortunately till now I have no
experience with Information & communication industries except the fact that
there are some Samsung displays at PC in my department and we have no
troubles with thea. )

5. My feeling that Korean electronic companies may have some problems In
the nearest future when digital signal processing (DSP) chips will be more
widespread, because greater basic sclentific background and R & D are
necessary for this technology, and the companies are oriented mainly to
improvement of existing technologies. It Is Just a feeling but it would
be reasonable to think over the possibilities of cooperation with Russian
scientific organizations where basic sciences are well developed.

6. Now this cooperation seem to be not adequate. For instance, our
inst.itute IRE (around 1000 rescarchers, 2500 total personnel) now has one
Joint B & D project with KIST and a privalte company on special ceramics.
But we can propose a wide chojce of topics for such cooperation. I would

mention a few, We developed sone diaenostiec and treatmont pethods  of




medical electronics. It Is possible to obtain functional Imaging of human
organisa using non—-invasive methods (developed earller for remote sensing
in radioengineering) such as infrared dynamic thermoimaging, multichannel
kicrowave thermometry, magnetoencephaloscopy and cardioscopy etc. to follow
dynamic picture of functioning human body and to discover all the
disturbances at the earliest stages. A number of treatment methods
developed include non invasive extremely high frequency therapy and
equipment, electrotherapy device. radio thersograph to measure temperature
inside a body, solid state lasers for different medical applications
(wavelengths at 1.9, 2.1 and 2.7mcm) etc. A wide variety of materials’
and technologies proposed include laser and optical materjals, ferrites,
substrates, superhard ceramics, AIN and BN special cerasics, sapphire
crystals and articles, and special fibers. A number of sensors for
measurement of electric and magnetic values, humidity, different gases In
atmosphere are developed. Compcaents for telecommunication systems include
fiber amplifiers, sources for optical coamunications, many wultra-high
frequency semiconductor devices, and different filters based on surface
acoustic waves and magnetostatic waves and covering frequency region froa
30 MHz up to 12 Gliz and so an.

7. The situation now is rather complicated. Our industry undergoés a
painful restructuring including privatization, conversion of alllitary
companies, reorientation to the production of mainly consumer goods Instead
of heavy industry items etc. So industrial companies do not have
substantical funds for scientific researches at the moment and funds
provided by the state budget are not sufficient for proper development of
basic scientific Investigations. So main orientation of all scientific
institutions toward short-term applled researches Is obvious at the mosent.
I hope the situation is a temporary one.

8. In the nearest future I shall try to do my very best to promote at
national and international level some implementation projects based on
developrents of IRE and related organizations and I hope to continue my
activity in the field of new electronic materials.
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ol F4=(Institute of Radioengincering & Electronics)2] Valery B.
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1) AlAX| (Materials)
{D Optical materials(crystals, glasses, lenses) (@ Carbon-based
material$ for bearings, contact rings & Chemically stable
ceramics for substrates, crucibles, hecat insulators @) Superhard
materials for grinding wheels, cutting tools & Vacuum elements
(pumps, taps, input and transient eiements, maﬁipulators)
2) MiA{(Sensors) '
@ Methane gas(optical) @ Hydrogen sulfide @ Electric voltage
(fiber-optic) @ Magnetic field, electric current(fiber-optic)
3) &2 XX} Ed|(Medical Electronic Devices)
(D Electrotherapy device(prostatite and other genito-urinary
deseases) @Radiothcrmograp’n(r’}on-invasive temperature
measurement) @ Extremely high frequency treatfnent device
(many des=ases of internal organs) '
4) 7IE} HolE AT It
# 7| e} 1 471z 11992, 6. 16.~6. 30.
e 2. 48Ud M3t 785-7074

SN UNIDO Ihvestment'Prom_otion Service, Seoul
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