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I. EXPLANATORY NOTES 

A. Korean Currency Values 

Due to strong fluctuations during the last 3 months 

cf 1986,fEV, MAR, APR we give the buying rate mean values 

of won(Wj in terms of US($) and Yer!\¥' (In ·;eoul, end of April 1 

1 US $ ~etween W 881 to 88E 

100 ¥ " W 485.7 to 527.03 

B. Technical Abbreviations 

NC Machine 

CNC SYSTEM 

CAD/CAM 

prv;s 

C: IM 

VLSI 

PTP SYSTEM 

A. l. 

Nu~erical Control Machine. 

Computerized Numerical Cont~ol Sys~em. 

Computer Aided Design/Computer 

Aided Manufacturi~g. 

Flexible Manufacturing System. 

Computer Integrated Manufacturing. 

Very Large Scale Integrated (Circuit) 

Point to Point System. 

Artificial IntelligPnce. 

sr ARA ROBC·T Selective Compliance Ass~mbly Robot Arm kot~t 

KlMM 

MOST 

Organizations and Companies 

Kor,-~an :nstitute of Machinery and Mr·tals 

Ministry of Sc1erces and Ted1~,,Jloqy 

K o r c a fl(~ a v y I ! 1 d u s l r H:~ s Co . 
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ill. INT?.ODUCTION 

This rerort will cover the activities and recommencat1ons 

in accordance wi 1~h the c,bjective of "Expert in Robotics". A copy 

of JOB-DESCRIPTION (see reference on cover-page) is attached 

to this report. It is important to notice the difference oE 

time between the Descripticn issue (July 84) and the beginn'.~g 

of my mission at KIMM (Feb. 86) This time lag gives c.n 

explanation to my main activity mcstly oriented to "Computer 

Vision Systems" rather than to "Software Development for 

articulated robo~ control" as previously expected. 

The evolution in Robotics qesearch Programs S?Pms p~csently 

very justified becaus0 now the Robotics group at KIMM needs 

knowledge and prat1cc in Robot Vision. 

Thus the scope of the mission goals has be?n outl1nPd 

a f t e r do d a t 1 n g t h e j ob d e s c r 1 p t l on a n d ci f t e r d i c~ c u s s i o n w d ~1 

the kobot1cs group proJect coordinator. 

'"7 ha~. is t.hE: situation of Pobot1cs Pt=>;;»arcr; at the:, Kit-F·l: 

In 1981 a Pneumatic Manipulator has b•·cn succP:;sfully d(:V''lor»·ci, 

th1:; rnc:ich1ne called KIMt-1COT-l work~.; 1 n connfx;on '.tilth d 

rotating tabl•» 

by a fl1 ir· r op r o c es:; or I NT[., L 8 (J 8 S c: on t r o 1 u n 1 t • 
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This manipulator has been designed for piece-working automation 

and loading-unloading manipulation(in the small and ~icicle size 

industries). It was the first opportunity for the KIMM to 

localize basic robotics technologies as : 

Robot Dynamics and Kinematics. 

Pneumatic Effector Properties. 

Microprocessor Control Unit. 

This project was supported by MOST ; the feasibility of s~ch 

a manipulator was well demonstrated and was the starting point 

for a second important project concerning a 6-axes articulated 

robot. 

This new robot model KI~MBOT-Il, has the following specifications: 

6 d.o.f 

6 AC-brushless servomotor 

Payload 

Speed 

up to 20 kg 

2m/s 

Position accuracy 

Eepeatibi 11 ty 

Dimension height 

width 

0.04mm 

0.:;: mm 

1330mm 

814mm 

Learning : teaching pendant and console 

The above feat 1.ires givP KIMMBOT-I a very reasonnable t"lacE: 

among the international equivalents. Pre~ently it is in a 

testing stage for industrial application and already it has 

resolved triiectory interpolation riroblems such as PTP 

pos1tionn1ng and continuous l;ath +racking. 

Its 6 AC-brushless servomotors is a t_echn.ical apr)roach qnnnq 

KIMMBOT-l advantages for maintenance and flexibility. 

The projf·ct ha;:, been sur,ported by KI'.'1M, :'jNij and difff,·rrnt_ 

ro!-Jot industries as: 
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GOLDSTAR Inc. for Robot Vision system. 

DAEWOO H.I. for servomechanisms. 

In order to improve the KIMMBOT-Il capabilities and efficiency 

further research efforts would be c0ncentrated on the development 

of new technologies, said the project manager, Mr. BAHK. 

In this direction we may point out different domains : 

a. Man-machine dialogue 

High level programming language. 

Teaching methods. 

b. Sensor technology 

This domain is important to enable robot to ope~ate in 

a changing environment. Sensor and A.I. algorithms make 

real-time decisions and might change the program~ed 

sequence of operations. Robot equipped with sensors 

and A.I. algorithms is the new generation robot, 

operating with the help of a closed-loop control system. 

~ere are the different types of sensor to be developed 

in the future : 

Contact sensor. 

Sensors based on I.R., ultrasonic, eddy current 

properties. 

Computer vision system ~ensor. 

The last topic, Compucer Vision, is the subject on which I have 

focused my main activities. 

1". ACTIVITIES 

According to the duties description i have divided my schedule 

in several ac~ivities ; 

Lec~ures or semin8r at the ~IMM. 

Technic2l Discussion£. 

Contdcts with KarPan Indus~ries. 

\'tsits of i-: & C Cer,ter:, .=ind ''lants. 
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A. PREPARATION and PRE~ENTATION of LECTURES or SEMINARS 

in order to instruct and advise the Research Engineers 

in the particular domains of the Computer Vision applied 

to Robotics. Listed below are the lectures given at the 

KIMM, Changwon Center (For more details see Annexes) 

1. Perspective Camera View. 

2. Image Detection, Template Matching & Understanding System. 

3. Part Recognition (I)-Polar Signature Method. 

4. Part Recognition (1)-Modelin~ and Labeling Method. 

5. Recognition of a workpiece. 

Set of Algorithms. 

6. Nuclear power plants in the future. 

Robotics Application : ~eleoperator~ in Hostile Environment. 

7. Introduction to Path-Finding. 

8. Image Encoding by QUADTREE. 

9. Obstacle Avoidance Using an OCTREE. 

10. Confisuration Space Approach. 

11. 3-D Optical Sensor & Visual Seam-Tracking System for 

Arc Welding Robot. 

12. Obstacle Representation in High-Level Ldng~age 

Algorith~s in PASCAL-Introduction toLISP. 

13. Introduction to Robot-Lang~ages : AL and LM (French 

Version) 

All the subjects d~al with the robo~ics and its applicat ~ns 

but on one hand an important emphasis was placed on vision 

problems like I~age Proc•ssing, Object Recognition, Image 

Encoding and on the other on obstacle avoidance. 

Some introductions have been given to lang11ages e.'..ther for 

obstdcle represent2tion in the robo~ joi~t space or for robot 

control. 
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B. TECHNICAL DISCUSIOlJS ,... 

A large number of technical cousultations have been given 

in particular to Mr. KIM Seon-Il, in order to carry out 

basic ideas presented in the successive lectures. 

The final goal was inplementation and testing of different 

algorithms concerning the computer vision. At the KIMM 

Robotics Lab, Vision Equipments are available and consist 

of a camera connected to a memory-enhanced IBM-PC like 

Computer. These vision facilities give the possibility to 

prove in non completely achieved form the validity and 

reliability of our ideas. 

A co-operatior program was ~ecided and applied all 

along the mission : here are the outlines; 

1st week : Comparative study on pattern recognition approaches. 

2nd to 4th week : Recognition algorithms for electronics 

compcnents·~eature selection, Position/ 

Orientation detection, Expansion of 

testing objects). 

5th and 6th Algorithm Implementation. 

7th and 8th Debugging. 

9th to 10th week: Application Programs. 

C. A Third Part or Activities is concerned by contacts, 

at the KIMM, with Korean Industries like SAMSUNG Precision 

ftom CHANGWON, DAEWOO Ind. and GOLDSTAR Eleclronics from 

SEOUL. Two meetings with industry engineers and managers 

came off at KIMM ani gave rise to projection of videotapes 

and tr3nsparencies. The discussed topics were in relation 

with studied and made in FRANCE products referring to the 

following domains : 
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a - Telemanipulators in Hostile Environment 

(Example of nuclear plant dismantlement) 

b - Telemanipulator MA 23, CEA Licensed and manufactured 

by LA CALHENE Co. 

MA 23 is a MASTER/SLAVE Manipulator (6 d.o.f). 

It is equipped with a force-feedback control system. 

Payload up to 25kg ; Integrated computer SOLAR 1675. 

Gripper equipped with infrared sensor and stress-

gauge. 

Special Feature ; All mechanical commands are 

operated by cables, tendons and belts. 

The cable elasticity increases the compliance of 

the whole telemanipulator. 

c - Robot Motion Control System 

Several robots equipped with control systems were 

presented by videotape projection. Each control system 

is characterized by a specific sensor corresponding to 

a siven task and using different principles as : 

Ultrasonic waves for remote control. 

~ddy current effect for Arc Welding Robot. 

Infrared waves for proximity path-tracking. 

All the presentations of such technical data and advanced 

products aimed to promote nPw technologies. Sincerely 

we think that meetings between Industry engineer staffs 

and forE·ign experts may give incentives for developing 

new products and meanwhile create fruitfull ties and 

transferts of technology between Korean and foreign Companies. 
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D. VISIT of R & D CENTERS and PLANTS 

The last but not least part of my activities has been full 

up of visits to some im~ortant R and D Centers and 

Plants as well in CHANGWON area as in SEOUL vicinity 

in chronological order listed below are the visits : 

SAMSUNG Precision Ind. CHANGWON Indust. Complex. 

KHIC and FRAMATOME FacilitiEs; ~ASAN and CHANGWON 

Indust. Complex. 

SAMSUNG Semiconductor & 

Telecommunication Co. 

GOLDSTAR Semiconductor Ltd 

HYUNDAI Electronics Co. 

ANAM Inaustrial Co. 

CHUNG-KU, SEOUL 

ANYANG-SI, SEOUL 

ICHON, SEOUL 

SEOUL City 

(For more information see Annexes) 

When we scan the visit-list we observe an emphasis on the 

Microelectronics InC:11stry. 

This choice was not made at random but I think with the 

KIMM Robotics Lab Manager that the Microelectronics 

Technology is going to need very performing robots for the 

next future. This branch of industry rather than anyone 

is concerned by automation and productivity problems. 

In the present time ~ VLSI-wafer fabrication line has a 

mean value of YIELD betweeri 10 and 20% as well in Korean 

Industries as in others. It is still a very :ow rate and 

in order to improve the yield and to produce more 

elaborated chips as wel 1, the semiconducto:cs industry 

necessarely will steer for Flexible Manufacturing Systems. 

And such FMS combined with automatic assembly and product 

inspection on one hand and CAD/CAM systems on the other, 

are the basic component of the HI-TECH Semicond~ctors 

fact0ries in the next years. 
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V. RECOMMENDATIONS AND CONCLUSIONS 

In such a period as 2 or 3 months, instruction prcgra~1~ 

by a foreign expert in a specific field consist of basic an~ 

theoretical knowledaes to give the trainees a general 

understanding. This ex?ert assistance essentially given by 

open lectures and personal adv~ces must be followed by a 

longer period of practical applications (6 months through 

1 year) or until the completion of the specific project 

undertaken. This effort should be accomplished at KIMM 

otherwi:e the expert assistance could be forgotte~ and 

finally lost. 

In ti1e particular case of Computer Vision, developed 

and presented at KI~M, the few people involved in this field 

have to go on until project compietion, i.e. achievement of 

a computer vision sensor able to recognize electronics 

components or small details of a component. 

In general at KIMM,research projects must be directed 

and su2ported by a client industrial company eventually under 

guidance of a foreign expert. In this way research is more 

valuable than building up a technical Database for localizinq 

tasic technologies. It is significant to observe that a 

private company like DAEWOO H.I. in INCHON, tas already 

developed and manufactured an industrial type of Welding 

Robot(lO exported to the U.S.A) and it is the same with 

SAMSUNG Precision that has developed for its own need WISEMAN* 

a SCARA Robot, 9ALAMAN a pneumatic manipulator and HOPEM'N a 

welding robot. 

A?plied research must be in close relationship with 

industry otherwise there is a ~ajar risk to observe 

difference between lagging Research Instituts and going 

ahead industrial Research Centers. 

It was a pleasure to co-operate with the KI~M staffs anrt 

in oarticular with the young generation of Research ~ngineers 

who are well educated and o~en to the new robot technology. 

* Comrnorcial ly availabl0 product 
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UNITED NA'l''IONS 

UNlTEO NAT10NS t~Dl'STRIAL OEVELO?ME~ ORGA:-.iIZATION 

Pest tirJe 

I~, 
_;-

Curation 

Cate rac:-Jir~ 

Duty rut!cn 

P\;rpcs~ cf ~reject 

t:NIDO 

PROJECT I~ THE REPUBLIC OF KOREA 

JOB DESCRIPTION 
DP/ROK/82/031/11-54/31.9.B 

Expert ·in .-.obotics 

3 mcnths 

AS SOON AS POSSIBLE 

Chan[,' . .:on City, with travel within the country 

lh"TEFJlAL 

4 July 1984 

The expert, in close co-operativn with the staff of the NC Centre, 
will assist the research engineers who are· involved in the project 
titled 'Development of the Industrial Robot'. He will be expected 
to instruct and advise the P.ngineers of the NC Centre and industries 

in th~ fields of: 

1. S0ft·,.rare dt:velop;nent for articulated robot control, .,.hich indeccs 
altorithms for path interpolati.on in assembler and high level 
languages for articulated rob•>t motion control of 6 degrees of 

freedom. 

2. Computer gra?hic simulation of robot kinematics and dyn:1rnics. 

3. Hybrid CNnplL:;nce, which includes the sii:rulurneous control of fcrce 
and rosi~icn of end effector whic~ is essential to the assembly 

process. 

4. The expert .,,;ill also be expected to prepare a final report, settir.g 
out the finJings of the mission and recom::;endations to the Gove:::-nr..<· .. 
on furth~r action ~hich ~ight be t3ken. 

The expert's instr•Jction and .:ssistanc:c shc·uld be p1·actical and c::i;-a".:>1.~ 
of being adapted to the industrial robot. 

. ... I .. 
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The expert is required to have experience of more than S years in 
roboti.:s, especially software vriting for robot controller and 
application software. In addition he should have an appropriate 
techr.ical university degreP.. 

English 

One of the major national goals as outlined in the Fifth Five-Year 
Economic Dev~lopment Plan (1982 - 1986) of the Republic of Korea is 
to achieve significant growth and diversification in the heavy 
industry sector. In order to achieve thi$ goal, the Government is 
placing heavy emphasis on d~veloping and applying key technologies. 
Particular attention will be given to mure intensive applications 
of computer assisted manufacturing techniques such as numerical coutr·~ 
(N/C) machining, automation and robotics, to Li:prove produc: ivity, \J 

product quality and reliability and to strengthen the country's capital 
goods industry. In addition, the Fifth Plan calls for a large increa~e 
·in machinery exports which requires the promotion of indigenous desips 
of ir.:;.chine tools, equipped with }i/C systems in order to be competitive 
in the world markets. 

In order to provide support for the achiever:ient of the national deve:cp­
me~t objectives, a nu~erical control centre has been established at 
the Korea Institute of Machinery and Netals in Changwon, Gyeons Sans 
Nam Do province in the south of the Republic, where a large portion cf 
the nation's heavy, metalworking and machinery induscry in enhancing 
the utilization and production of N/C tools d)mestically, carrying 
out research and development projects, N/C software developrr.ent and 
consultation and training for industry is situated. 

The Korea Institute of Machinery and Metals is one of the ;najor r2se:;rch 
and development institutes in Korea, concentrating on the machine (~ 

industry, metal bdustry and shipbuilding industry by providing techn:../ 
guidance and training, calibration, testing and inspection services 2nd 
assisting industry in the acquisition and adaptation of advanced 
technology. 
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o.{l ~t,,._~ . 
_ ~CAA\Yt-·10l1 o.f ~ Rtt- Spac.t, 

Voto~oi- t:>i~D'l · 

-~ s_~ Cl.a 4.etiam€.ti~ Corie~. 

- ~ ~<.t ~ Cha.nnet. VoEu~e · 

- Qb~ta~ o.vci~l\e.t. Al~+\~MA 
Nc:rh'on o~ +\.BUliS \ic. +nd1·o~i -

@ IMAGf E'NCOI>iNG by OUAJ:>TP.tt 

_Qo.od-\~ Appt-oo~ i" -2-L ~~c. 
~+tu.c.-~ ~ ( .i t) /- .z ., r .-1-e-l~ i "™-'4-~ ) 

- Slln\'>\~ At~ti~M -\o-r- Q<Mb12EE 4~~e'flA.·ho~ · 

1'ti~cAple. : ~ flind.t ot nod.e mJt~ c... Tut: 

G.fl...A-'(' W+i\\t' '13LAC~. 

ONL..'f ~ 6fJ.A.Y notleo Cl~ ~h,( in. ~<A.b-ho~~ 

\N~~~ ~ l>\o.dt 't"ok... ~ ~ea~ 

- ~·eo.Q M~ti~'a'l~ in t>l&A-L tA~~o.~ . 
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@OBSTACLE' Avo1 DANC~ usi~~ a" oc:TR~E. 

· Tlt'E" i~ +flftA:eC.tt(CAL R.e..~t"'-Se"'to..+ict' o,+ ~c.t. 
?" " ... A 'Vo~e, oi "' /. 2 -J. .J Vo~E'LS .-~-ho"~' 

m+o o. ,Jc,TQ.EF . \rox"1 it ..£.k ~llwt~ v-otu""c. 
o~A N ~ r~ ~ o~ v•.,cJE,. .I" Sf>-.u. NoI>E is 

FULL, EkPTY o~ M\>f£.t> _ ()t.J.Y µAffb IJo~e. i~ 

~\v1d..e.cf in 8-S\.A..b'l'\ode..~. 

- Oc..T~EF buc..ri~-h'on o+ a. 'Robo-h'<: Cell ~h of 
:T\it(.. ObS'to.c.h~ { Ho.dhl.A&-'\ i'dol~ / lonV€>fu~, · · · ) 

• t="ic,..."°h'W'... Obst A~ ( )'\ 0)1\ it~Cllr ob~c.::l~) 

. 'Robot 6ti rr'r 
· Wo~~\tCL. 

- OC.T(Z.fE 'R'-t ~se )t. "b.ti"i. aJ \l(;l.nftt~ '1k. = 

· Ho""'-<>~l'\.ec>lJS fot-1\\ th +k l.obot- °;)oihi"- ~pou . 

• fa.~+ Co'Ut:>ulet- "'ftnns.fo'tM . 

- Sut.t-&in~ Gt- -Po.i-t; - AlW't1-Ki rY\. 

@ CONfiGURATiON SPACE A-PfROAC+I . 

• fof2 6b3to.&le. Avolc:lo.ttu -K.t.1t i~. "'- -tttc~ to 
ftv.ns~t~ +le. 1>t-ob\e.a, ih-h> ~ ~i~~lif{inttr 
l(~~~enfa.tio., · T ta,A.tt~+~ f.t1ow CCJlA.~·ri~ to ~ 

t'o"" ~ S\)oc.e o,\- ~viKO,- eib~ct (AM oe.t.r"'cl~ 
n ~ ~poCL o+. ~oviv.:r toi~ t:{kl(, Vit-~c&. 

11 II 

C?btt"'-&~ eo..~ Co~f1GUT2.AT,'o1J- ~1>,4C.£ oBJfcTS. 
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rocas,·+.· • ., ... o-n·eh~ft'on 4 Cl 12'%'" 
Oi>je.et A specif td by a -s.in~& 
n - 4i1ke~tionaR Ve.d-or i ~+ Vec:t:r 
i~ ~~ " Co~'Ft·Gc .. Ui"\-1:\ofJ o~ A -

F>Can,tf~ : _ . . _ . 
1 t\ .l -b ~ paoz. / Con.ft~~-hon iS specif,e..( 
by ( X YI e) wilt ')(, Y ~ ~f.·o., 

9- ir loto.. tt'oH 

@ 3-b O:Pt\CAL SEN..;oR 4 VISUAL. SEAH-T2N:kiNG 

SYST~H .ro. ARC WELl>iN~ "Ro~or 

I. ~ensot Des.ctiptl-on 

A ~lven Scene Sur{o.a is ~ar-inec.( bl ~ Llt~R 
~ni i S\~u...lt"'ne.ou.~ %now \ec{W' o+, t:io~ 
bi~c:h'o~ o+. beo.\LA.. f>ro~c:h'o., Gl~ ~+i·o~ 

a.\\oV£ +o O>M l>k.t~ fu 3-t> c.ct>l""~ na,.te-~ o ~ (::\ 

tfl.SG ;t. :15"' p1){e-l~ in-ta~. 

l Vi~ut.J Fiefc:A 600 x 12.oo l\<\~ -

I
: S, l C(1'l<.L\ Ac.4 w t\fio\'\ S O"O 1\-i S Q.C. • 

Ima~ Comt>~+i ... ~ lo ~. 

Z. $€.aJY\ Fihder 4 :Joint Trcu~er-
TH 

- Sea"' F1·~J.er- : ASEA sy~teJ.1-

us.iK-~ ! R. Lo.s.er- ~D' T-M.atl~\o..+t'ol-1-

- sea.,..., Tta~t-: MA~t.r~i~tti 'TH Sy,tem­

!::~U~(.... principle . 

3 . Rerna.~J<.s 
· Optico.l E"'f ~\>ment Y\~t ~etA·o.I l'toted1oi.. 

· EJJ..y Cutten+ ~"Sor i~ ntoK-- ~\r(.n,·enr 
for- Atc-We-tJi.,~ Ope~fi'of'>. 



.-----~------------------------- ---~- -

- 21 -

@ OBSTACLE" R£PP..FSENTA\ioN 1t\ -HiG-K-LEVEL 

LAtJ6UAGE' - E»<onif>I~ o.+ AL.60fl.iT~MS •~'f~l· 

. rt\tro®c-f1on to "PAS:CAL t>ynet~'c.. ~tes 

- 'RR.o 12.t> 
· l'OiWTER. 

- M~t~u.tt ih f"~CAI.. C-"-\t,·t-on0t€ft+ 
. Ue.a.t\n~ -PolYGOfJS 

. C~+i"-"2f QUAl>T'Q.~~ 

- Iti"h-oau.c:h"on 1-o Li SP , la."'t'AA'(Jt... o! 
'TQfE 'RcSeo.r~ ~ k f.Uenta fl'ok 

SYK&OL - ~~·p"'-lo...h'oti · 

@ INTlioI>Uctio._, lo 'ROBOT CoH HAtJt) 
LA tJ GUA~f"S : AL cE! LM 

-AL $oft1Wot(.. · 

- ?ro~tt:t"'""')\~ in AL ; 'Re...fe\<nUL : 

Lt <6eti' t t-t~1H..1.a.I - ~ TA-kJFoeD At+~. Jt.,t-,ll1~ l.a.b 
Mel\.\o. A J H - 3..2. 3 ( J'A'-1 lq 7.:.f) 

- L M Language j ~e~t-~\1a.: 

Tet+-~f< by f . t-iAZE~ ~ -;:r-f. Mirit"BEL 

c/ C€'P.AI>UES - Eolitio~s j Frnncsz. 

( Ft-e..nc..-ft Ve.~on 
Ev.~ A\, v (.,t\"\ 1) ~ a."~ \(i\..b k_ ) 
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ANNEXES m 

Visit Reports • 

CD SAMSUNG ""Preci11'on IrtdM&"tt1cz.ce. / •~ Ch1a~% Won . 

A ±>~~ <>{ SAksu.~tt Gti>lol~ M.o\.flbj inv-ol~c( 

l.M +h·ca1' l\e~k·itH1 ~c..~"'2JU( µ_~nv.fa.c:ic~:t1~'} . 

~ f. r i~ now WtYt~~,,_ t>)1 ~ ;f\Q.\t:( ~t-'' Me.ckti-ton,cc;" 

o..~ -P~C...:~lot> ~Ht DAY Ei \..\,\~ 'Ment / l>H>cg.,, Cot.ti-Yo I 
Sys-ttM I C.aueto.s I r~ttudn'cJ Roho~ ( ""'g:~AtJ 

G\ SCA RA llohot) GlncA Co!U..~«J-- bi5~ 1'1J{. u.r -\.le~~. 

@ K H i C ~ F2AMEX / ltl ChantfWO~ - Mo.s.an tt~ . 

lie. \(o\'"ta H~vy Tn~th1t.-s. o"'c:it Co)t~tiuc,-hovi Co.,Lt~ 

\S qh i•d~t~ i~AuitnqQ ~ct..:~e. Mat1AA~"iu.~t 
~&... le;. ~'fw:r~cu.4 wi~ ft.:~ c.o..y~tif ~l;+ie~ -to 
pn>kca tl'\ofclin'& ~l\c;( -fo~t\i pro~~ Gtl\c( 

Spct~«.y lu.rbiu 4~...,e.~or tl~ Vv.cb.Ar '"P~~ 

-~& cu\t.le.r FR.A MA \OM£ €..".'c..e"~e.. . 

( fitAME X i~ EX~od- ~wnct o+ 'Ft.A-~To~E) . 

@) SAMSUNG Sem' c.o t\elu.d-or ~ Tele. Go Yh 1'tl CA~ ca..·tio l-'IS 

Co., LU. 
I 

The.. vtkiW l>laht Is ~ °tttM'\c-~ o~ SST Cc. 

Ul~l~ cu~fey t>t"t>L...Cf.-'l Se~·c.o~~o~ 

O.h.el. Op-hcJ t=\bet · T~~ ~laht is ~Me 

ot- l>ti>~~'&- ~~\e"-T ~~l>c; ~ OJ> : 
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We. ~t n~+i~ ~ SST u..;k ~~~~ ~J> AM \C\86 

J.t'- .Q.AA<fot Ac.A ~!.\.¥"* u r® t- 1 ~ i M~ l> -12A11 ck"t. 

@ GOLI>STAR Sem\c.an&.uc-Tor Ltd. c:"' A~VANGt.Si 
Seou.l A~a 

~Q, 'fla.ti+ too.rd ii, A~YMl'-~i ~ Wa.~r 
~bti~+lon A~e~bly Line~ - l}!Qfe~ a.~ ~~~ 
i"1 .e_tll\~ ~~t Cfeo.h - ~0-01Yl~ · ~ l'~elucft'o"f 

~tt'fy i~ a. lul.h n:uc.wi fy~e o.} ~elM.dt>f ~~"1dt. 
~·. (q ~ D- RAM 

o2.S"6 K D- 12A M 

1-tte ~n t>t?>~J. ii (4 t S- 2.-A H ak~ 
~t\l~ CLtf>Tu~~ :re . 

® t-fy UN t>A-·1 El~c,,ho"'4'c. ~ In~t--ih·Q,~ Cc., Ltd 

A-n !C+totJ J Seo~I ct~ 

t-\'{u~t>ki GrotA\> i~ ~u -flhown a.~ ~ ea:r Y\.\l\'Y\A.t-

.\-a.c.-f«ae.r ~ +te:. l e<thcA +t EA (_ 1·n lfa Ll g.A) 

31\'l<.l. \q83 aK. ~~~hi1.Y\'),- ~ &enM·~kc..tcr UrO~~. 

T'rotiuJ- Line~ ~ ~ divt'6-i'o~t , 

"D\v<\i o~ r wiQ ~ a. ~l.(,bk- t>o~ f:>tl>CRlb ~t'f 
arul. UJ"lU ~~~.Luu. Clwlo~ a.M. t-JHOS ~~ ~v.~ a/.>: 

l"f\~~ ~~·c. l\Uc,\o ~\i)ct-awr ~)lJ. ~+om ~·~Gt 

~nu.\.~ · ~ fv\o.yw..~~-tWt.M,~ ~CA·~11 v.sil ~~--hJ\( 
a. S"-in& Wd{et 5fe.t~et Gth~ an cJ!-~ e.t~~ 
p\'"OCR/i) OCCM.\>~k~ ~.<nro ~. t+. ~u ~ e~·r"'eu.t 
a.\£ ~ b~cl LA.f b'/ ih- lo11.~ CAt:> c;y&te.M 

D.'W\d 
11 

&~ 10?>~ &an· T°l'O~ ( IA.p -to \0 ~t- .fi£~~~) 

b\v\~o~ 1I' IS to:- ~\:,ly ~M tw+1n~ , ~;~'¥ 
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~~ l\to~t "'f-To·J.tA.te tttu.(~~ent ~-"" t.vi·et ~\f&'\t ~ 
ttot 

1 
VlS i bWtn-ih 

1 
O-AA~owit<. GU\<.( ~ i>o)t~~ / +;" ~let+ihd, .. 

i~ ~V:~htt. unll ocw..r1 .l 3o 4Cf> s't. ~. 
l>i v\~~ I "fl"nt ~~ o.. o. nf"'CA,! l>\1)J..uc--\i'o~ Cct~ ~ty 
oi :J..co.ouo ~~ of. '5"-i~e-2, wa.f.ett j l:>ivikl'o~ 'It 

a_ ~t>~.c..iry t.c.p -\-o 3o niilion Ull·\t~ / mon+' · 

~ "rokc.d\ ~~ in~h s-~AM I i{oH ' £-eP2.oM 

Y'IV\0t.-\OCOn-t~~r Clhtl. c.u.Ato M - .te~\~ci( ~~s: · 

l~e rnt4n t>fan t i~ i~ teo~ , -M" ~ Couq>~ 
~M 5 o~t" tfGlo"h in ~ U.c.+i.oJJ a.tt~ J:t.JC;T{COIJ • 

6l"le ~ro.n& i~ Gl ~\-lc..a.n a.~J. M.Af'~ in Va-"~1foT~ ,l>A 

S,A->J MRTE"O 
1 

CA onot l>AU..7'S 1 TJ< - ~ 'r\A~~ is 

AM Ko P.. -E \evtr-ol'Y\C/.> J.nc . 

ANA-H i~ ~ 'Mofl.t ext>eTlutct.J C\no< W.~~ 
u.v.-\omai":td i~t.f~l"Jt.lnt ~errvi~~+or AM~b\t 
Cotu.t>"'"Y \n ~ ~~. Li~~ k&w aK. ~ro~"h: 

· l>\Q.~·hc.. e, n_ca.~ "" ~tt.( J ~ vt()!.~ 
-t>v.4. \h- u""' \·C.-
- 'PLCC. ( "Plo-\ti' ~o..chd C~p ~tt\~~) 
- So ic -po.&l~ 

· GER-X>i? 
- DwJ lh-liM! 
- l.eahJ.. cL:p Co.th·'-~ 

. So\J.et ~ nt..~ifw 
t-f e tt:& - eo. n J..v.A~ 

. H-; br'" 
. C?pto d-\~plo..ys 

Co"-ir\~\l~ .ft.a.. -ti~ ii ~ ~ ~~ v .. ~: pt... e.u.t \ ~ '1(A tl\A.QM. t 
Al.IA-H's pe.o~\e. s.aA..;t ~ 3 yetAtt. 1 ~.etlh v~, 
~ ~~)\llJ GllL ~ ~ l\lUJ ~ LA.\>-to-otait. Oh~i · 




