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I • EXEOIT I VE su+IARV 

1. The three aonth UNIDO !PS/Russia technology proaotion delegate 
prograaae in Seoul. ROK. started on April 2. 1992 and ran through 
Ju I y 1 • 1992. 

2. More than 100 new technology and aaterials iteas were collected 
froa 25 R & D organizations in CIS. 

3. Meetings and contacts were arranged with aore than 30 lorean 
coapanies and organizations. 

4. Technical seainars and round-table discussions with technology 
presentation were organized at four Korean organizations in 5.?oul. 
Pohang and Daedok. 

5. Two Korean newspapers and two periodicals have conducted 
i::aterviews with the delegate and published articles. 

6. Out of over 100 technology iteas presented. aore than 30 ones 
received considerable attention fro11 lorean eo11panies and aade a 
basis for five revised technology tranfer project proposals being 
under discussion now. 

7. Follow-up activities w~ll include reporting all findings to 
project sponsors. parent organization and ne,.. possible local 
partners. All the projects under discussion and requests 
obtained from lorean eo11panies will be foll01Jed up in Russia. 
All the developaents wil I be reported to UNIOO JPS Seoul, local 
and Korean partners. 

r, 



I. PREPARATION STAGE 

Preparation for the short-teni delegate prograHe for technology 
pro110tion began iaaediately upon receipt of corresponding Aide
Meaoire and Manual for Short-ten Delegate Prograaae fl'Oll UNIDO JPS 
Seoul at the end of February 1992. 

Because UNIDO JPS Seoul asked to submit the list of potential local 
partners and project concepts in advance of departure fro11 home 

country scheduled for beginning of April the tiae left was sufficient 
only to prepare a prliainary list of projects and possible local 
partners. 

The following steps were undertaken for this. 

1. Meetings were set up wit~ subdivisions of parent organization, 
Institute of Radioengineerhig and Electronics of Russian Acadeay 
of Sciences, Moscow, Russia and wh.h representatives of 
enterprises an.i 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. Preliainary list of projects and possible local ,artners was ude 

and was aailed 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 al I the local partners. It was understood that 
the projects include ile•s with good co•petitiveness. The final 
proposals were obtained fro• 25 R Ir D and industrial organizations 
in 7 r.ilies of the Russian Federation and Kiev. It was agreed 
that the infor•ation shoulc1 tw· pre!':ent.ert 11ainly as end-pro<lur.t!': 
for 1o-hi<:h fhP. lf~r:hnolngy I r11m;f1·r i!> po!>::ihlr., 



I. 08.ECTIVES 

The goals of UNIDO IPS Seoul for short-ten delegate progra.•e for 
technology pro110tion were stated as follows~ 

1. Helping the country who wish to transfer technologies for 
com•ercial ization to and fro11 the Republic of Korea to 
identify potential partners. 

2. Assisting the Korean potential partners to get reliable 
practical infoniation fro11 the delegate about technological 
resources and potentials of the participating country. 

3. Facilitating negotiations to reach a conclusion with a 
knowledge about both partners. 

The goals of Russian delegate can be specified as follows : 

1. To idt:ntify potentiai Korean partners for the projects 
presented. 

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

3. To help to general awareness of Korean co•panies and 
o~anizations working in the fields close to the projects 
presented of technological level of Russian organizations. 

4. To pro11<>te all the project presented, to relay co••ents and 
additional requests fro• Korean partners to Russian partners 
on ti•ely basis and to secure corresponding ti•el 1 replies. 

5. To start a dialogue between Russian and Korean ;artners on as 
many pro.iP,cts as possible. 

6. To help Korean co•panies and organizations interested in soae 
additional technology transfer fro• Russia or f.IS. 

7. To prn11oti> ROK-Russia ~ciF>ntifir: infor11ation P\<:han~f> a:; a 

firr.1 ~;11'1> "f 11!1:hn11l"~Y transfrr and .inint d ... v1·lr,p11 ... :1t 



Pl. PRCMlTIONAL ACTIVITY 

Types of promotional activity undertaken in Korea in relation to 
projects presented and to possible technology tranfer in general were 
as fol lows : 

I. An in-house discussion of the projects was perfoned at UNIDO JPS 
Seoul, to identify the aost i•portant topics and the channels 
needed for appropriate proaotion. As a result the initial 
projects were rearranged to cover four topics : sol id state 
electronics (devices and components). •aterials and equipment, 
•edical electronics and medical treatment methods, fiber optics 
and sensors. 

The inforaation sheets and technology descriptions available were 
arranged in these topics. The whole I ists of ite•s presentad 
<•ore than 100 ite•s) as wel I as some examples of information 
avai I able are given in the appendix 2. The list included as 
hig~.-tech i te•s preferably for ·big eo11panies as end products and 
•aterials which can be utilized and produced ~Y s•all and •ediu• 
co•panies. 

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 •odified version of the description 
for small and •ediu• enterprises. 

3. The infor•ation according to ite• 2 was •ailed by fax to 
infor•ation centers of leading Korean co•panies in the field of 
electronics (Sa•sung, GoldStar, Hyundai, Daewoo) as well as to 
some coapanies and research organizations working in the field of 
.atP.rials sr.ienr.e and elect.ronir.s. 

4. Pro•otion activiti~s through 11P.dia inr.Juded two interviews by 
nmJspapersCKorP.a F.r.ono•ic Daily and Daily Trade News), 7. interviP.w 
hy .in11rnals Clnfor•ati11n Age and ~nrdwrn ~a~azin1-l <Appendix 4>. 
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5. Using scientific coa•unity relations so•r. •eetings and se•inars 
were arranged at scientific organiza~ ions, such as Korean 
Institute of Science an~ Technology <KIST), Electronics and 
Telecoamunications Research Institute IEilUl, Research Institute 
of Science and Technology <RIST) in Pohang, Yonsei Univ, Physical 
De-part•ent as wel I as •eeting and round table discussions in 
coapanies, associations and R & D centers <SsangYong Ce•ent 
Industrial Co., R & V Center, POSCO Electric Control Co., Koronix 
Corp, Tong Yang Central Laboratories). 

6. Under invitation of the Organi7.ing Co••ittee of International 
3y•posiu•, " The New Order of P...ace, Develop•ent and Cooperation 
in Korea Ea;~t Sea Rian a report was ~resented at the session of 
the sy•posium with the agenda nHfort for Cooperative Syste• of 
New Science and Technologies in Korea East Sea Ri•" held in Pohang 
14.05 - 16.05, 1992. 

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

8. Following the discussion the visits of 2 tea•s of Korean co•panies 
in Moscow and Kiev were organized t'l study the possibilities of 
technology tranfer on the spot. Two •ore visits are under 
preparation. 

9. A meeting with representatives of S•all and Hediu• Industry 
Pro•otion Corporation of Korea was held to establish possible 
cooperation in the field of technology transfer. 

It is necessary to stress that all this activity ~as carried out 
using UNIDO JPS Seoul (especially its 0-i-C, Hr. V. K. Yoo) 
experience and faci I ities, contacts and arrange•ent~ which were 
invaluable for final success of each step. 

'I 



V . PROJECT PRCHIT ION RESt..R.. TS 

1. All topics indicated in the attach11ents were pro•oted within threP. 

months. Brief su••ary including •ainly ite•s which received the 
greatest attention and further inquiries fro• Korean co•panies is 
given belO\oi for all 4 topics promoted •aterials and equip•ent. 

SOLID STAGE ELECTRONICS (device3 and co•ponents). 

Technology and design of surface acoustic wave <SAW) filters ( 1). 

A nu•ber of organizations including GoldStar. Korea Institute of 
Science and Technology (KIST), Electronics and Telecom•unicati~ns 
Research Institute (ETRI), JinBou Engineering Co. were interested 

in the technology. Beca•1se of the co•plexity of the technology a 
saal i-scale R Ir J project was established by KIST to understand 
possibilities of the next step. 

Technology design and materials for aagnetic devices and spin-wave 
electronics (2) received soae attention from '3aasung Electronics, 
ETRI and Korea Technology Institute. Possible projects wi 11 
probably concern •ainly R Ir D activity. 

Seaiconductor Ultra-High Frequency (UHF) Devices (5) were 

appreciated by Sa•sung Electronics, Goldstar and KPH Information 
Institute. No definite decisions are •ade at the •oaent. 

Laser diodes technology, sol id state lasers and coaponents (6) 

were presented to Saasung Electronics, Hyundai Electronics 
Industries, Lucky GoldStar, KPH Infor•at.ion Institute, ETRI and 
Young Poong Corp and arose sufficient interest. Additional 
infonation was obtained in Moscow and two drafts of tPchnnl()gy 
transfer project.;. i.:ere developed and are now under discusion with 

Sa•sung Electronics and Hyundai Electronics Industries. 



MATERIALS AND EQUIPMENT 

A. Laser and Optical Materials 

Non-linear crystals CA2)and optical crystal (A7) as \lie)) as 
possibility of crystal application in jewellery or wrist watch 
glass prodution. 2 c011panies aade inquiries about possible 
technology transfer. 

B. Functional Materials 

Substrates for growth of high-teaperature superconducting fi las 
(82). ETRI was interested in supply of such substrates. 

Si Heon-based and SiC/Si aaterials for supporting plates, pipes 
etc (83). The technology received the greatest and fruitful 
attention froa Tong Yang Central Laboratories which asked for 
further infonation concerning technical details and expected 
expenses of the project and also asked for delegate's help in 
arranging the visit 0£ custoaer's rese8rch teaa (2 researchers) to 
the technology owner. The visit was arranged between 15.CG and 
22.06 and the project ls now under further discussion at 
custoaer's organization. 

Heat-insulating aaterials based on sl Ilea and Kaolin fibe~·s (85). 
The technology received attention fl'Oll KeuaKang & Korea f.h~~icals 
Co, whose delegation (2 researchers) visited the technol~..Y owner 
during their visit:. to Moscow this April according to delegate's 

arrange•ents. 
ThP. possi bi Ii ty of transfer is questionable because the c011pany 
produ~es siailar aaterials anrl careful evaluation of expenses and 
possible advantages of Russia technology is necessary. 

Basalt fibers (86). Keuakang & Korea Che•ical Co was very 
interested in the technology of long basalt fibers ~cause it 
wants to extend the technology of short basalt fibers it has. A 
presentation and suaaary of the technology was given by the 
delegate in Seoul and shortly after that at the end of April 1992, 
a vis l t of 2 researchers fro• the coapany to Moscow and JC l ev wa5 
organized. Now the c:oaipany ir. in the process of expP.nses and 
profits calculation:; necf!Sf.ary to 11ake final decision. Meanwhi I•~ 

:;"Jn" prPli;nir1:1r·:1 ···q·•·rim•·nf:; f1; 11ht;iir1 h::i::;ilt fih•·r:: u:;irig li11r,..1ri 
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raw aaterials were arranged both in Moscow and Iiev. 
of the experiaents will influence critically on 
decision. 

C. Equipaent for 11.11terial preparation. 

The results 
the final 

No iteas presented had enjoined sufficient attention of Korean 
companies ti II now. 

D. Building materials 

Synthetic granite as a competitive building u ;erial was presented 
to leu•kang Co. but will wait further opportun ties. 

MEDICAL ELECTRONICS AND MEDIC.AL TREATMENT ME11IODS. 

Functional iaaging of human organisa ( 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 
•ii lion USD) additicnal infonation exchange is r.ecessary and 
further negotiations are to be held at Internativnal Exhibition in 
Spain later on this year where both representatives of IRE and 
~ wi 11 be present. 

Radiothenograph (5) and ~•iconductor laser acupuncture device 
(6) were appreciated correspondingly by IPM Inforution Institute 
and Jinbou Engineering Co but the possibility of soae real steps 
is still under consideration. 

FIBER OPTICS AND SENSORS 

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

Infrared transparent fluorozirconate fibers for 2-5 •c• (2) which 
can be used for sensors are i nt.•!rP.st i ng for Research Inst it.ute of 
Sci P.nr:•~ and Tec:hno logy (RI ~;Tl an<i soae ~;a•p I f's \JP-r•~ provided by 
t !If' <f, ·I 1·11.;i t , •• 
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Erbiua doped silica fibers (items 3 and 5) were interesting for 

ETRI which asked for the S82ples and obtained the• under the 
de legate• s assistance. Now SOiie experiments are carried out to 
understand the 3pplicability of the fibers for telecouwaication 
syste•s and the necessity of following steps. 
Susung Electronics showed interest in fiber optic eo1tponents C7) 

and different types of aicroposi tioners ( 11) and these i teas were 
included in technology transfer draft which is now under 
discussion in the company. 

Inforaation concerning fiber-optic voltaeters < 10) and ugnetic 
field and electric current sensor (11) was discussed by phone and 
after interest shown in it uiled to lorea Electric Power Co 

Research In!.titute as well as to lorea Electl"oengineering Research 
Institute. 

The joint aeeting of the representatives with the delegate was 

held at IPS Seoul. 

Inforaaiton of aethane gas sensor (13) and hydrogen sulfide gas 
sensor (14) was asked for and was given to IPM Information 
Institute. General lnforaation concerning sensors was presented 
at seainar held at PCS:ON, Pohang. 

All these discussion were ude under the topics presented by the 
delegate hiaself. 

2. In addition aany requests related to i-ossible technology transfer 
fl'Oll Russia were given to UNIDO IPS Seoul by lo. -an coapanies on 

their own initiative after having seen inforaation pub) lshed by 

newspapers and Journals. The aain ones were as follows. 

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

b) Nd-based magnetic •aterials 

- Ssang Yong Ce•ent Industrial Co R & D Center 

c) &rown-coal-•ade material for water 
cleaning fro• oil products - Na•yang EnterprisP.s Co. 



e) Production technology of cheaical products based on ethanol and 
its derivatives - lorea Alcohol Industrial Co. 

f) Navigation syste• - JinBou Engineering 

g) Technology of special rubber articles for high-voltage ele<;tric 
power trans•ission lines - lun Hwa Co. 

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

i) Technology of silicones. silicone polymers, silicon resins etc. 
- lorea Che•ical 

j) Casting electroslag crucible aetallurgy - Young Poong eo.,,. 

k) Possibility to establish some drawing * drafting team in Russia 
- lyung II Engineering Co •• Orient Drafting Inc. 

I) Technology of blillding uterials using perlite • vermiculite 
- Dusung Co. 

a) Piezoelectric element aanufacture technique for p~ezovibrators 
and piezo-speakPr eleaent - Sun Jin Cheaical Co. 

And soae others. Corresponding requests were ude to possible 
Russian partners but their real identification will need auch more 
time as follow-up actions. 



VI. ISSlES Atl> POINTS CF DIFFIOLTY 
ESTABLISIED DllUNG PRClllTICll ACTIVITY 

1. To the aoment 110St of lorean companies contacted do not have 
suffici~nt inforaaiton of possibilities and developments of 
Russian organi22tions in techno:ogy field. 

Ka.w of lorean representatives met ~ring the prograae had no 
previous contacts with Russian organizations or Russian people. 
The 1ack of inforaation and of positive experience creates some 
UJK"ertainty 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 wi 11 ing to go into the field. This refers especially to 
sull and llediu• coapanies. 

2. At the 11011ent the economic situation in lorea see•s not to favour 
great investments because the proifts of uny leading comp&nies 
are decreasing. So the companies are not in a hurry and are very 
careful in selecticn of fields of possible investments into 
technology transfer. 

3. lorean companies not always know exactly what technology they want 
and what are the internal lorean or overseas urkets for possible 
new ite•s. 

The best solution for the• see•s to be "Give me the item in •Y 

field". it means. the technology together with already established 
urket possibi I ities which ls quite not always the case for the 
new technologies. 

UNIOO IPS Seoul tries to overco11e the situatio.n using special 
questionnaire for applicants to think over the future needs and 
•arket possibilities. but the results are not always satisfactory. 
The experience shows that meetings and discussions with coapanies 
reprP.sent.atives help the• to understand the situation better which 
r.an bf> r.onr.idered as one of good rPsults of pro•otion adivit.y. 

Ir, 



4. Many questions arose during the meeting concerning political and 

ecol'IOllic situation in Russia which see•s unclear and unstable at 
present for most of applicants. It is one of reasons why they 
are reluctunt to big projects with Russia. Bes ides nobody is 

aware of real legal basis for cooperation. To overcome this at 
least partly UNIOO JPS Seoui and the delegate asked for and 
received fro11 the UNIOO Center for International Cooperation in 
Moscow brief background on the laws. regulations and taxation 

syste• for joint ventures in the Russian Federation. The 

document prepared by the Center was useful for discussions of 
legal background for cooperation. 

5. The most difficult problem in technology transfer is to identify 
the proper counterpartner for the technology proposed. 

Practically all the means available at UNIOO JPS Seoul as well as 

personal contacts of the staff and of the delegate were used to 
facilitate the problem solution which by no 11eans requires 110re 
time than three 110Dths al located for delegate progrume. A 

possible help for future prograue can include organization of a 
kind of data bank to facilitate mutual inforuiton exchange 
between companies having special technology requests or merely 
showing interest in some technology fields and organizations 
having technology transfer proposals. The problem wili certainly 

require •uch time and work. 

6. A serious obstacle met during discussions of possible technology 
transfer projects ls oonnected with payments for UNIDO trust fund. 
Most of eo11panies representatives consider the payment as a 

certain eo11•isslon fee for utch-uklng between the customer and 
the technology owner and though uy agree to pay such a fee 
consider existing 1:n of project value as a very high percentage. 
In uny cases this uy prevent the eo11panles from fol low-up 

actions through UNIDO trust fund scheme after intial negotiations 
between a coapany and a technology owner took place using UNIDO 
facl 1 ities. Although the proaot ion obj~ctive to establish 

dialogue between the parties is achieved in this case. UNIDO 
itself aay have only 11<>ral satisfaction. 

11. 



VI. OIKl.USION 

The 3 11<>nth technology transfer pro11<>tion delegate programme at llfIDO 
JPS Seoul can be considered as a successful step in establishing 
long-ten technology C()()l">eration between Russia and ROI. 

1. lorean eo11panies have «11o)WJl great interest in possible technology 
transfer projects prop<>.o;ed by lalssia organizations. More ~han 30 

co.~ies were contac _ ..:d and 11<>st of the.., asked for further 
inforaation concerning possible partners and details of 
technology. 

2. More than 100 it __ ., were proposed by the delegate using 

development of 25 Russian and one Ukranian organizations, 
Institute of Radioengineering and Electronics of Russian Acadeay 
of Sciences, Moscow, being the parent organization. Around 30 

iteas out of these draw considerable attention of different lorean 
C011panies contacted. Some of iteas were included in 5 projects 
which are now under formulation and 11<>re detailed discussion with 
interested lorean partners. Final formulations of the projects 
and especially identification- of additional possible lorean 
partners will require aore time and efforts. 

3. The technology tranfer pro11<>tion prograue has to be considered as 
a long-ten one because it is necessary for the custa11er eo11panies 
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 auch technical discussions and aay 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 seainars in 
research organizations and eo11panies. The technical background 
and level of discussions and understanding as well as a 

c011parision to international level see• to be quite critical in 
final decisions of custo•ers on follow-up actions. 

4. At the aoaent the econoaic situation in Korea seeas to be not very 
good. OnP. of t.hP WtlYS t.n iaprovP. the situation is t.o inr.rP.ar.P. 
s1df-rPI iancP. of iorPan indust.ry and to dP.r:rP.a~;p of tradr d1•ficit 
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Severe econoaic coapetition on international aarket of new 
technology products ukes leading Western countries and Japan 
reluctunt in technology tranfer to Newly Industrialized Countries 
which are considered as powerful future C011petitors. Some cases 
of duaping froa Japanese eo11panies in lorea to haaper aarket 
possibi_lities of newly developed domestic high-technol"l£}' products 
were aentioned lately by Korean newpapers. In contrast to this 
aany Russian organizations are now aspiring to technology transfer 
projects because they do not have enough possibi Ii ties at the 
aoaent to develop quickly coapetitive local industry of new goods. 
This creates sound basis for technology transfer promotion in 
lorea and requires corresponding efforts froa Russian 
organizations to present properly existing and eaerging 
coeipetitive technologies. In addition SOile joint R • D projects 
with subsequent eom1ercialization can use properly great R • D 
potential existing in Russia. UNIDO JPS Seoul delegate prograue 
is of great help in this process of autual benefit. 

1., .. 



.IX. FOU.OW-lJ> ACTIVITIES 

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

2. To continue negotiations on project drafts under discussion in 
Iorea using UtHOO lPS, Seoul facilities and direct couunications 
with lorea partners. 

3. To identify possible Russian partners according to requests 
obtained fro.1 lorea C011panies and to arrange necess.ary infonation 
to the companies through UNIOO IPS Seoul or through direct 
com11uniCJttion with lorean eo11panies. 

4. To research and prepare new projects on possible technology 
transfer between Russia and ROI considering experience obtained 
during the delegate prograne in case a second three-8onth 
delegate prograne wi 11 be considered feasible and arranged by 

UNIOO IPS Seoul. 

5. To provide help to UNIDO IPS Seoul in establishing some contacts 
with possible Russian partners upon new requests fl"Oll lorean 
coapanies being in need of some new technologies. 

t•1 



JX. RECXHDl)ATIONS 

1. 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 oth.?r IPS 
offices and to UNIOO Centers and offices in developed countries. 

2. It is recoaaended that UNIOO IPS Seoul provide a possibl'! delegate 
with inforaation and technology requests available to facilitate 
the choice of possible technolog_v transfer fields and projects. 
It aeans that road to technology transfer has to be bilateral 
-delegate's proJ>QSals plus eo11panies' requests. 

3. It is recommended to establish mobile scale of payments to UNIOO 
trust fund for technology transfer projects Un addition to 
subcontractor payments) keeping existing 13% (which is still seeas 
to be very high price) only for the lowest-scale projects, say, 
less than ~40 thousand USD and decreasing it down to -ss for 
projects above l<Xr150 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 UNIOO 
trust fund sr.heae. 

4. It is recommended to ask UNIOO Center for International Industrial 
Cooperation in Moscow to provide fro11 tiae to tiae inforaation on 
legal situation with Joint ventures which can be considered as one 
of possible ways of technology transfer fro11 Russia. The 
inforaation has to be revised according to regulations existing 
and appearing in the Russian Federation. 

5. It is recoa11ended that technology promotion work at UNIOO JPS 

Seoul continued for auch longer period because the process needs 
long t i•P for thP cn11panies to gPt and provide in.:·oraation, 
espP.r.ial ly 1orhen the field of technology desired is a new one for 
the co•pany, to assPss advantages and drawbacks of the proposals, 
to co•pare t.he variants, to aakP a pro.iPct draft. and t.o Mgot.iate. 
ThP •nst reasonabl1~ sr.hP.iiule SPP.•s to inr.ludt- ~f •nnths stay in JPS 

for pr•·::f~nt in~ ancl 1:11l l1·i:I in~ inf11r•al :ori::, •aking f.•)• .. 

jtr•·li•in:·H'Y ar-ran~··••·nl~: 1.itlt 1·11::·.i:il1· p;u·trwr:;, and pr1•p.:1rint.?: 
f'. .: • ., I ,fo'.'• ff. Tl .• r .. 1 , : •I 1 , • i r1 ,!, I•·,···~•· lu •RI•· ' ••II hf : ·v 



fol lows to take all the necessary actions for possible projects 
discussed including arrangements for customer eo11panies 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 JPS has to be done and then one 11<>re 
3--.onth stay at IPS. Seoul to promote the project arrange•ents 
presented. to discuss and to pl'OllOte new projects requested etc. 

6. As detailed description of technology presented as possible is 
necessary for its proper presentations by the delegate who has to 
er.able good technical. scientific and desirably aarketing 
understanding of the technology by possible customer. 

Saaples 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 recouended that 
future promotions aake use of these types of inforaation and 
presentation as auch as possible. 

7. At least SOiie initial knowledge of Korean language in addition to 
fluent English seeas to be desirable for delegate as for everyday 
life as ~11 as for huaan contacts during promotion activity. 

8. As a basis for long-ten technology cooperation Joint R Ir D 
projects aay be useful and should be advised to with possible 
participation of technology transfer pl'OllOtion delegate in 
establishing and promotion of such projects. 
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PLEM 1 N 1 N fll·:Y L 1 :::;r UF Pl~:t)j Et.:TS 
AND LOCAL PAI~TNE£·!S ( C IS) 

Ho Projr.:ct 

1. Fiber-optic se!"lsors of 

electric and magnetic fields 
2. Chemical sensors 
3. New building material::; 

Loc~ll p.:u·Lner:::: 

lnsti Lute of F:acl io1.mgi necr in;; 
nnd Elr;ctronics (IRE), M.)scow 

IRE, Splav (Kiev) 
tvbscow Inst i tu to of Cl1erni cal 
·fochnolocry, 
All-union Institute of Elc:ctr·o-
engineering, MJscow 

4. Spin-wave electronics devices IHE 
C UllF) 

5. SAW filters 
6. Po\'/erful UHF r&'l'Jnetron dev i

ces for industr·ial applica
tions 

ll~E 

IRE, Tori i ( M:>SCO':/) 

'1. Fiber-optic conununication IHE 
system components and blue & 
green lasers 

8. Components and antennas for· 
UHF crnrunun i cation~: 

9. Health care electronic:::: and 
curing 1oothods 

10. Superhard materials for 
metal working 

11. New tecnology of silicon
based materials 

Ir-:£ 

!F:E + ncdical organizations 

Splav (Kiev), Technologhia 
( tvbscow) 
In:~titut.e of' Solid State Physics 
Chernogolovka, ~t . .;cow Hegion 
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PROJECT PROPOSALS BY TOPICS 



Introduction to IRE and Its Technologies Transferable 
Through Delegate Prograue of UNIOO IPS Seoul 

3 April 1992 - 30 June 1992 

Institute of Radio Engineering Ir Electronics, Moscow, is one of the 

biggest scientific organizations of Russian Acade11Y of Sciences. It 

carries out different investigations in the field of sol id state 
electronics, aedical electronics, acoustoelectronics, aaterials 
science, sensors, quantu• elec~ronics, telecouiunications, space 
researches, etc. It has wide collaboration with •any scientific and 
industrial organizations in Russia, CIS and foreign countries. Now a 
nu•ber of possible Joint R Ir D or commercialization projects is 
proposed for discussion with possible Korean partners. The projects 
are related to the following uin topics : 

(1) Solid state electronic devices and coaponents 

- technology and design of SAW filters 

- technology, design and ~terials for spin wave electronic and 
ugnetic devices (filters, rotators, non-reciprocal devices) 

- Gunn diodes 
- Powerful ultrahigh frequency (UffJ;") ugnetrons and •agnetron 

devices ; seaiconductor UHF devices ; 

- laser diodes, photodiodes, solid state lasers and co•ponents 

(2) Medical electronics : 

- aultichannel syste• of functional i•agin~ of hu•an body 
- UHF curing •ethods and equip•ent 
- electrotherapy device 

- radiothermograph 

I i • 

. '· 



(3) Materials : 

- laser and optical crystals and elements ; silica glass optical 

elements ; 

- silicon based f11nctional •aterials and technology ; carbonized 

materials 

- heat-insulating materials ; basalt fibers 

- Sapphire crystals for different applications 

- building materials (synthetic granite, slag cera•ics) 

- AlN ceramics ; superhard and che•ically stable ceramics 

- high te•perature superconducting (IITSC) materials and SQUIDS 

- substrates for HTSC fil•s 

(4) Fiber optics and sensors 

- fibers made of silica and aultieo11ponent 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 

•agnentic field, electric current 

- cheaical sensors 

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

Contacts Prof. Valery 8. Kravchenko 

Technology Pro11otion Expert 

Ra 1105, The Teachers Pension Fund Bldg. 

27-2, Yoldo-dong, Yungdungpo-ku 

Sec:.il, ?OREA 

Tel : 785-7074 Fax : 782-0689 



Sol Id slnte clcctronlcs (devices p11d co•puncnts) 

(1) Technology and design of SAW fi I ters 
10-1500 Hiiz. bandwidth 0.1 - 30X 

(2) Technology, design and •aterials for •agnetic devices and 
spin-wave electroni~s 

2.1 Soft ferrltes 
2.2 Ferrltes and glasses for magnetic J1eads 
2.3 Hagnetodlelectrlcs 
2.4 UHF ferrites 

2.4.1 ferrogarnets 
2.4.2 hexaferrites 
2.4.3 fP.rro garnet fllas 

2.5 Hagnetostriction ferrites 
2.G llard fcrrltcs 

2.7 Devices: filters, rotators, nonreciprocal devices 
2.8 Hagnetostatlc spin waves filters (300-12000 Hiiz) 

delay lines, •icrowave •odulalors, phase rotators, 
convolvers 

(3) Gunn diodes - up to 150 C11?. 

(4) Powerful aagnetl"ons (f= 0.5 - 2.5 Gllz. P 0,2-50 XW) 
for industrial applications and aedicine 
•icrowave ovens 2.S XW 

(5) Seaiconductor - UHF devices 

5.1 HHIC HESF£T control dev;.ces (up to 10 Gllz) 
(switches, attenuators. phase- shifters) 

5.2 Narrow-band transistor amplifiers (up to 20 Gllz) 
5.3 Droad-band transistor a.pJifiers (up to 20 Gllz) 

. 5.4 Ga As Dea. - lead diodes 
5.5 Ull.rabroa<.lband transistor u1pliflers (ii - 12 Gllz) 
5.6 Low-noise para11etric aiiiplificrs (up lo 60 Gllz) 
5.7 Integrated waveguide lrausi:;Lor amplifiers (up to 39 Gllz) 
5.6 Oal.incccJ mixers with Jow i11ccrlio11 Jo:;:; (30 - 70 Cillz) 

5. 9 Elcclronical Jy tunable o:;ci I la Lor:; (30 - 75 GllzJ 

5.10 Low-noi:;c c:onvcrlc·r-ampl ifi•:r:; (30 - 70 Gllz) 



.. 

5.11 Broadband balanced aixers (80 - ?.30 Cllz) 
5.12 Broadband detectors (55 - 260 Cllz) 
5.13 Ul tra-loiol-r.olse synthesizers (up to 50 Clfz) 

etc. 

{6) Laser diodes, photodiodes, solid state lasers and eo11ponents 

6.1 Laser diodes 0.86, 1.3 11e•. 1.66 aca 
6.2 Photodiodes 1.3 •c•. 200-510 an 
G.3 Solid state YAG : Nd3 • lasers (Erc1& •• 0.5 - l.3J, 50 pps) 
6.4 Solid state laser eo11ponents (airrors, active eleaents, 

cavities, EO shutters, aodulators etc) 

(7) Low de!ay bulk acoustic aicrowave ilne (0.5 - 5 GHZ) 

(8) High-teaperature superconductor SQUID 

(9) Photovol talc aodule for protection of car storage battery 

(10) Solar power thcnovolraic refrigerator (for aedical applications) 

( 11) Flat· gas-discharge graphic displays for screens of pub Ile use 

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



Materials and equipment 

A. Laser and optical aaterials 

Al. 

A2. 

A3. 
A4. 

AS. 

laser crystals : YA G : Nd. Li Y f4 : Nd. Alz03 : T13•. 
alexandrite De Alz04 : Cr. GSGC : Cr.Nd. YSGG :er. Nd. 
IY(Wo4)z : Nrl etc, 

Non-Linear crystals : ITP. Lll03, Lh 803, p- BaBz o •. 
LAP. L1Nb<h etc. 

PJ10sphate laser glasses doped with Nd3•.£r3+ ( ).: 1.5 aca) 
laser fibers (doped silica and aultleo11ponent glass fibers) 
with Nd3

•/and £r3+ dopants (single and aultiaode) 
Special glasses (ugnetooptical. optical, .fluorozirconate 
glasses, etc.) 

A6.- Silica glass lenses. rods. plates. windows 
A7. Optical crystals : TeOz. leucosappbire. LiNb03

0 

.LiTaOJ, 8i12 Sl020, 8i12 GeO?o, Gd2 (HoOc)J 

B. Functional aaterials 

Bl. High-Teaperature superconducting filas 

82. Substrates of Y203 : Zr02, NdCaOJ, La Sr GaOc for growth of 
high-Tc superconducting f1 las 

D3. Silicon-based and SiC/Sl aaterials for supporting plates. 
pipes, friction pairs 

84. Carbonize~ aaterials for bearings. tightening plugs, contact 
rings etc. 

85. fleat-insul~ting materials based on silica and kaolin fibers 
86. Basalt fibers (for tissues and polyaer relnforcrg) 
87. AIN and 8N ceraalcs (crucibles. boats. substrates. etc ) 
D8. Superhard ceraaics and cuttln~ tools (WC. 84C

0 
ere. SIC etc) 

89. Hard alloy' articles CW, Ho etc) (wheels. cutting tools. 
crucibles) 

DIO. Djamond drills 

Dll. Shaped sapphire articles - tubes, plates. cone-shar>ed 
tubes, hollow cones, healsphcres clc 

D12. · Che::iical Jy stable •ulticomponcnl nilride - borlde-carbide 
ceramics for nozzles, crucible:;, J1eat insulators etc. 

DI3. Chro111i um carbide and aela Is coali ngs' technology 
IJl•I. Synlhclic cry:;Lal:; for bulk acou:;lic ndr.:rowavc device:; 
Ill!;. Z110 <Hid AW fi Im:; for acou:;t i·~ l r.:iri:;dur;cr:; 
fllG. Fcn·i L(•:; (:;c1: El1:cl.ro11i(::;} 



C. Equipaent for aaterlals preparation 

Cl. Ho C V D systc• for fl I• groi..lh 
C2. Holeculor bca• epitaxy and ullra-hlgh vacuua cle•cnls 

c10-11 torr). aore than 50 varieties (pu•ps. taps. 
aanipulators etc) 

C3. Flowaeters for electronics technology 
C4. Technology and equipment for conventional Stepanov (E F C) 

technique. varlabte and local shaping technique 
CS. Autouted crystal growth system NIU 

(Czochalskl + Stepanov methods) 

D. Building aaterials 

Dl. Synthetic granite 
D2. Slag-ceraaics 
D3. Building .. terials based on electric power station 

coa I ashes and fly· ashes 



~ 
Hsdlc;al elC'l.ronlcs and acdical trealacnt acthods 

1. Func~ional iaaging of huaan organisa 

1.1 Infrared dyna•ic theraoi•aging 
1.2 Hultichannel •icrowave theno.etry 
1.3 Microwave then10encephaloscopy 
1.4 AcoustotheM1CJ11etry 
1.5 Magneto encephaloscopy 
1. 6 Magneto cardioscopy 
1.7 Hagnetoplethys11<>scopy 
1.8 Optical functional imaging 
1.9 Eli(roballist~scopy 
1.10 Systea for aultlaodal aonitoring of ::celetal auscles 

C•ultichannel electroalography, radiothenoutry, 
s~tropletisllOlletry) 

2. Ultra-higl• freguency (433 Hiiz) treataent systea (aalignant 
tuaors' hypertheraia) 

3. Extreaely high fre~uency therapy and equipment 

- haeaopoises syste• protection 
- oncology 
- gastroenterology 
- neuropathology 
- post-operative treataent 
- cardiology 
- urology 
- proctolO(y 
- acupunture 

4. Electrotherapy device (prostatitis, genitalgy, aainorrhea, 
disfunction&I uterus haeaorra~e. genital inf anti llsm, functional 

· fe•inine sterility and other deseases of the genito-urlnary 
sphl~re) 

5. Hadiotheraogravh RT-20 (diagnostics, control, aonitoring) 

6. Sc•konduct.or la:;cr acupuncture device (AO. 85 and 1.3 •c•, 
1~&sc repeti lion rate 10-20 llz, output power 5 •W, .... eight -IOOg) 

·:1 



1. Solid state lasers for aedical applications 

7.1 Er 3+. 2.G9 sc•. deraatology 
cos•eto!ogy. ophthalaology. stoaatology 

7.2 fio3+ and Ta3 + lasers. 2.0~1 and 1.93 aca. neuro-surgery. 
oncology. gastroenterology, pulmanology, urology, 
proctology. laringology. ophthalaology 

8. Diaaond knives for aicrosurgcry 

9. Surgical aonotb reads 

10. Surgical instruaent coatings based on tltanlua al Joys. \•anadiua 
and cobalt steels etc. 



Fiber 9plic:; 1tnd ;;ensors 

1. Usual slllca fibers (fiber llOdule coat.ed wltla plastics) foe 0.85, 
1.3 and 1.5 11ea : optical cables 

2. Infcaretl transparent fl~oruzirconate fibers (2-5 aca) 

3. Special fibers Chigh-birefrigent, large NA and/or large core 
$ii ica fibers, rare earth doped silica and phosphate laser glass 
fibers) 

4. Fiber optic green CVoul up to 100 aV) and blue (Voul up to 50 aV) 
lasers using ITP waveguides. 

5. Erbiu• fl~r ••Pllflers and sources for optical C011•unlcatlons 
(1.54 •c•) 

6. l.lrpuaped CW/pulsed fiber lasers, aaplifiers, superfluorescence 
sources for 930 na, 980 na, 1040-1200 na and 1700-2000 na 
wavelength regions 

7. Fiber optic COllJ>l)nents (polarizers, depolarizers, dividers etc) 

8. Fiber optical aicrophone (sensor of external pressure) 

9. Fiber optical voltaeters for aeasuring electric voltages and· 
electric field strength. 

10. Fiber optic aagnetic field and electric current sensor 

11. Different types of aicropositioners 

12. Capacitor type sensor for in-line aeasureaent of the hu•idity and 
density of cellulose products-cotton fiber, paper, wood 

13. Optoelectronics and optical flber •ethane gas sensors 

14. Hydrogen sulfide ga:; sen:;or 

15. llalogcnalcd co111pou11d:;' !.a:n:;or (0.05 ppb) 

.· ~.: 
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... ----------------------------------------------------~~~~~~~~~~~~~--

LIST OF COMPANIES AND (J{GANIZATI<Ri 
with which meetings and contacts were arranged 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Company, Organization 

lorea Institute of Science and Technology (IIST) 
Electronics and Tel~nications 
Kesearch Institute (£TRI) 
Tong Yang Central Laboratories 
leukang 
Sungyo Co. 
Jinbola Engineering Co. 
Susung Electronics 
IPM Infonation Institute 
Hyundai Electronics Industries 
Posco Electric Control Co. (JlCSl*) 

Yonsei Univ. Physics Departllent 
Hanyang Univ., College of Engineerhc 
Research Institute of Science and Technology 
(RIST) 

lorea Electric Power Co. Research Institute 
(IEPC(lll) 

lorea Electroengineeri11£ Research Institute 
(IERI) 

loronix Co. 
SIM 

Ssang Yong Ce11ent Industrial Co. 
Ssang Yong Ce11ent Industrial Co. R • 0 Center 
Poha;ll Institute of Science and Technology 
<POSTECHl 
Na•yang Enterprises 
Na•sung Cera•ics Co. 
Korea C:he•icals 

~---~-- ---- ·- -- ---- - - ---------- ---------- -----------···- --

City 

Seoul 

Oaeduk 

Yongin 
Yongin 
Busan 

Ulsan,Seoul 

Suwon 

Seoul 

Icheon 

Po hang 

Seoul 

Seoul 

Po hang 

Oaeduk 

Oaeduk 

Seoul 

Yongin 

Seoul 

Oaeduk 

Pohang 

Seoul 

Jri 

~oul 



--·------------- ~~-----~--

No. C011pany. Organi?.ation 

24 lorea Alchol Industrial Co. 

25 lun Hwa Co. 
26 Phyung Hwa Industrial Co. 
27 Young Poong Corp. 
28 lyung II Engineering Co. 

29 llaewoo Electronics Co. 
30 Orient Drafting Inc. 

31 Doosung Co. 
32 Sun Jin Che•ical Co. 
33 Samsung Corning 

34 lony 
35 l..ucky-GoldStar 
36 Kum lang Industrial Co. 

37 lorea Technology Institute Ltd. 

City 

Ulsan 
Seoul 
Seoul 
Seoul 
Seoul 
Incheon 
Seoul 
Kwangju 

Ahnsat1 

Suwon 

Incheon 

Seoul 

lyoungki 

Seoul 
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PO'HANG International Symposium 

1992. 5. 14(Thu)-16(Sat) 
Al.::Z.L'f ~ ~li!l 

Cygnus Hotel, Po'hang City, R~publlc of :Korea 



14: 00-16: 00 Saturday, Ma}, 16. 1992 

PROGRAM 

SESSION-V 

•AGENDA • s : Efforts for Cooperative System of New Science & 
Technologies in Korea East Sea Rim 

OChairrr.an 

oPapers 

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

: Sung-Jo Park(Professor, .Berlin Univ .. 

Chairman. East Asian Institute) 

- rPossibilities and Perspectives of Technology transfer from 

East Europe to the N~rth East Asia : Toward a conversion te

chnology fransfer center in po'hangJ 

Park, Woo-Hee(Dean, Collage of Social Science, Seoul Univ.) 

- rTechnology-based Division of Labor in the North East Asia 

RegionJ 

V. B. Kravchenko(Head of Dept, Institute of Radioengineering & Electronics, 

Russian Academy of Science, Moscow) 

- rSome Possibilities of Cooperation in Electronics between Russia and 

KoreaJ 

Jeon-Yong Lee(Director, Postech Information Research Laboratories) 

-l"Jntemational Technological cooperation in Korea East Sea Rim 

through Po'hang TechnopolisJ 

o Discummants : Kazoo 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 Scien<".e and Technology 

for Development, China) 

Exhibition nf Russian Conv<•rsion TechnoloJ,?y 
l. -
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Answers for Information Age Co. 

1. CV. Valeri 8. lravchenko received Ph. D. degree in Che•istry fro• the 
Institute of General and Inorganic Che•lstry of Soviet Acade•y of Sciences 

In 1963 and Doct. Sci. degree in 1982 from Moscow Institute of Che•lcal 
Technology. NO\.' he ls Professor of Sol Id State fiayslcs and Head of 
Electronic Haterials Depart•ent of the Institute of Radioer.gineering and 
Electronics(IRE), Russian Acade•y of Sciences, Hoscow. His •ain interests . 
include development of solid state electronics uterials such as laser 
glasses, fiber~:. •agnetic and high-te•porature superconducting fl l•s, 
ceraaics, different optical single crystal etc. as well as their 
applications in solid state devices especiallv I~ =ensors and lasers. He 
is now UNIOO expert in •aterials science. He wrote 5 books. •ore than 
150 scientific articles a~~ •ade over 50 inventions. 

2. Purpose of the visit is to pro•ote transfer of technology developed in 
IRE and related organizations to Korean co•panies and to pro•ote joint R & 
D projects with Korean organization through UNllJO Investment Pro•otlon 

Service. 

3. I shall stay at UNIOO IPS Seoul till the end of June 1992. 

4. I visited only a few electronic co•panies ti 11 now. The production 
lines are well organized, automation degree as well as quality standards 

are high, so i•pression is good. Unfortunately till now I have no 

experience with lnfor•ation & co••unicatlon Industries except the fact that 
there are so•e Samsung displays at PC in •Y department and we have no 

troubles with the•. 

5. Hy feeling that Korean electronic co•panies •aY have so•e probleas In 
the nearest future when digital signal processing (DSP) chips will be •ore 

widespread, beca:ise greater basic scientific background and R & D are 

necessary for this technology, and the co•panles are oriented mainly to 
improvement of existing technologies. It ls Just a feel Ing 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 

lnsl.i!.ut.c IllE (around 1000 re:a:arcl11!rs, ~!:iOO total J><:r:;onn<!I) now h11:; one 

joint H & lJ project with KIST and a privatn company on :;JH:!cial ccraml-:;!:. 

llut we c.1n propo:;~ a wlclr! c:hoii;t! ,,f I opii::; for such cooperation. J \.J()U I cl 

nwn I i <•II ll f1·1.·. 



•edical electronics. It ls possible to obtain funcllonal i-ging of huun 
organisa using non-invasive methods (developed earller for reaote sensing 
in radioengineering) such as infrared dyna•ic theraol•aglng, •ultlchannel 
lliicl"O\/ave therm<>11etry, magnetoencephaloscopy and cardloscoi::y etc. to follow 
dynanic picture of functioning hu•an body and to discover all the 
disturbances at the earllest stages. A nu•ber of treat•ent methods 
developed include non invasive extre•ely high frequency therapy and 
equip•ent, electrotherapy device. radio thermograph to •easure te•perature 
inside a body, solid state lasers for different •edical applications 
(wavelengths at 1.9, 2.1 and 2. 711e11) etc. A wide variety of aaterlals 
and technologies proposed include laser and optical materials, ferrltes, 
substrates, superhard ceraalcs, AlN and BN special ceraaics, sapphire 
crystals and articles, and special fibers. A nu•ber of sensors for 
aeasure•ent of electric and magnetic values, hualdlty, different gases In 
atmosphere are developed. C<>11pc.;aents for telecomaunicatlon syste•s include 
fiber a•plifiers, sources for optical coaaunlcatlons, •any ultra-high 
frequency se•lconductor devices, and different filters based on surface 
acoustic waves and •agnetostatlc waves and covering frequency region fro• 
30 Hiiz up to 12 Gllz and so an. 

7. The situation now ls rather conpl icated. Our industry undergoes a 
painful restructuring including privatization, conversion of ailitary 
coapanies, reorientation to the production of aalnly consuaer goods instead 
of heavy industry lteas etc. So industrial coapanies do not have 
substantical funds for scientific researches at the aoaent and funds 
provided by the state budget are not sufficient for proper developaent of 
basic scientific Investigations. So aain orientation of all scientific 
institutions toward short-tera applied researches ls obvious at the •oaent. 
I hope the situation is a te•porary one; 

8. In the nearest future I shal i try to do my very best to pro•ote at 
national and international level soae lapleaentation projects based on 
developne'lts of IRE and related organlz<ttlons and I hope to continue •Y 
activity in the field of new electronic aaterlals. 
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1) t! ~xff (Material-;) 

CD Optical materials(crystals. glasses, lenses) ®Carbon-based 

materia!S for bearings. cont;!ct rings Q) Chemically stable 

ceramics for substrates. crucibles~ heat insulators © Supcrhard 

materials for grind;ng wheels, cutting to0ls ©Vacuum elements 

(pumps, taps, input and transient eiements. manipulators) 

2) ~Ai(Sensors) 

CD Methane gas(optical) @Hydrogen sulf idc @Electric voltage 

(fiber-optic) ©Magnetic: field, electric current(fiber-optic) 

3) £j~~;q .g!::il(Medical Electronic Devices) 

CD Electrotherapy device(prostatite and other genito-urinary 

deseases) @Radiothermograph(non-invasive temperature . . 

measurement) ®Extremely high frequen::y treatment device 

(many dcseases of internal organs) 

4) 7fE~ ~0~£ ~@ 7~::; 

* ~1 El- : "'J'd-71 ;j- : 1992. 6. 16. -6. 30. 
"J~.g_- i!-.IL ~@t!~ ~~l: 785-70/4 




