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1. EXPLANATORY NOTES

A. Korean Currency Values

Due to strong fluctuations during the last 3 months
cf 1986,FEV, MAR, APR we gilve the buying rate mean valiues

of won{W) in terms of US(S$)and Yeni¥: (In Seoul, end of Aprili

1 U3 $ : between W 881 to 88¢

1060 ¥ : " W 485.7 to 527.03

B. Technical Abbreviatilons

NC Machine . Numerical Cnntrol Machine.
CNC SYSTEM : Computerized Numerical Control System.
CAD/CAM : Computer Aided Design/Computer

Aided Manufacturing.

FMS : Flexible Manufacturing System.

CIM : Computer Integrated Manufacturing.

VLSI : Very Large Scale integrated (Circuit)

PTP SYSTEM : Point to Polnt System.

A.T. . Artificial Intelligence.

SCARA ROBCT : Selective Compliance Assembly Ropot Arm kKobot

Organizations and Companles

KIMM : Korcan nstitute of Machinery and Metals
MOST : Ministrv of Sciernces and Technology
KHIC : Korea Heavy Industries Co.

SNU @ Seoul National University
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INTRODUCTION

This report will cover the activities and recommendations
in accordance with the chjective of "Expert 1n Robotics". A copy
of JOBR-DESCRIPTION (see reference on cover-page) 1is attacned
to this report. It is important to notice the difference of
time between the Descripticn issue ({(July 84) and the beginn:ng
of my mission at KIMM (Feb. 86) This time lag glves an
explanation to my maln actlvity mestly oriented to "Computer
Vision Systems" rather than to "Software Development for
articulated robot control" as previously expected.

The evolution in Robotics Research Programs s<eems presently
very justified because rnow the Robotics group at KIMM neceds
knowledge and pratice in Robot Vislon.

Thus the scope of the mission goals has been outlined
after uvdating the job description and afrer discussion with
the Robotics group project coordinator.

Wha' 1s the situation of Robotlcs Research at the KiMM
In 1981 & Pneumatic Manipulator has been successfully developea,
this machine called KIMMBOT-1 works n connexion with a
rotating table. Manipulator and table motions are synchrony zed

by a microorocessor INTEL 8085 control unit.




This manipulator has been designed for piece-working automation
and loading-unloading manipulation(in the small and middle size
industries). It was the first opportunity for the KIMM to

localize basic robotics technologies as

- Robot Dynamics and Kinematics.
- Pneumatic Effector Prcperties.

- Microprocessor Control Unit.,

This project was supported by MOST ; the feasibility of such
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 KIMMBOT-I, has the following specifications:

6 d.o.f

6 AC-brushless servomotor

- Payload : up to 20 kg

-~ Speed : 2m/s
- Positicen accuracy : 0.04mm
~ FRepeatibility : 0.2 mm
- Dimension height : 1330mm
width : 814mm
- Learning : teaching pendant and console

The above features give KIMMBOT-I a very reasonnable place
among the internaticnal eguivalents. Presently 1t 1s 1in a
testing stage for 1ndustrial applicaticn and already 1t has
resolved trsijectory 1nterpolation problems such as PTP
posltionning and continuous path tracking.

Its 6 AC-brushless servomotors 1s & techn!cal approach giving
KIMMBOT-1T advantages for maintenance and flexibility.

The project has been supported by KIMM, SNU and differont

robot 1ndustries as

-  GOLDSTAR Inc., DAEWOG Heavy Industries, SAMGUNG Procision

[ndustries for development of part technologreo.
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- GOLDSTAR Inc. for Robot Vision system.

- DAEWOO H.1. for servomechanisms.

In order to improve the KIMMBOT-I capabilities and efficiency
further research efforts would be concentrated 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 operate in
a changing environment. Sensor and A.I. algorithms make
real-time decisions and might change the programmed
sequence of operations. Robot equipped with sensors
and A.l1. algorithms is the new generation robot,
operating with the help of a closed-loop control system.
Here 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 Lensor.

The last topic, Compucer Vision, 1is the subject on which 1 have

focused my main activities.

ACTIVITIES

According to the duties description i have divided my schedule

in several activities

- Lec*tures or seminar at the YIMM.
- Technicel Discussiones.
- Contacts with Korean Industries.

- Yisits of ¥ & [ Centery and “lants.




A. PREPARATION and PRESENTATION 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 detalls see Annexes)

1. Perspective Camera View.
2. Image Detection, Template Matching & Understanding System.
3. Part Recognition (I)-Polar Signature Method.
4. Part Recognition (I)-Modelinc and Labeling Method.
5. Recognition of a workpiece.
Set of Algorithms.
6. Nuclear power plants in the future.
Robotics Application : Teleoperators in Hostile Environment.
7. 1Introduction to Path-Finding .
8. Image Encoding by QUADTREE.
9. Obstacle Avoidance Using an OCTREE.

10. Configuration Space Approach .

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

12. Obstacle Representation 1in High-Level Language
Algorithms in PASCAL-Introduction to LISP.

13. Introduction to Robot-Languages : AL and LM (French

Version)

All the subjects deal with the robo:ics and its applicat »ns
but on one hand an important emphasis was placed on vision
problems like Irage processing, Object Recognition, Image
Encoding and on the other on obstacle avoidance.

Some introductions have been given to langnages elther for
obstacle representetion in the robot jolnt space or for robot

control.
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TECHNICAL DISCUSIONS

A large number of technical cousultations have been given
in particular to Mr. KIM Seon-11, 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 1ideas.

A co-operatior program was cecided 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
compenents-{Feature selection, Position/
Orientation detection, Expansion of

testing objects).

5th and 6th

Algorithm Implementation.
7th and 8th : [ebugging.

9th to 10tn week : Application Programs.

A Third Part of Activities 1s concerned by contacts,

at the KIMM, with Korean Industries like SAMSUNG Precision
from CHANGWON, DAEWOO Ind. and GOLDSTAR Electronics from
SEOUL. Two meetings with irdustry engineers and managers
came off at KIMM and gave rise to projection of videotapes
and transparencies. The discussed topics were in relation
with studied and made in FRANCE products referring to the

following domains :




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.

¢ - 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 given task and using different principles as

- Ultrasonic waves for remote control.
- Lddy 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 new technologies. Sincerely

we think that meetings between Industry engineer staffs
and foreign experts may give incentives for developing
new products and meanwhile create fruitfull ties and

transferts of technology between Korean and foreign Companies.




VISIT of R & D CENTERS and PLANTS

The last but not least part of my activities has been full
up of visits to some important 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; MASAN and CHANGWON

Indust. Complex.

. SAMSUNG Semiconductor &
CHUNG-KU, SEOUL

Telecommunication Co. i
. GOLDSTAR Semiconductor Ltd ; ANYANG-SI1, SEOUL
. HYUNDAI Electronics Co. ;  ICHON, SEOUL
. ANAM Inaustrial Co. ; SEOUL City

(For more information see Annexes)

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

Microelectronics Incustry.

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 a VLSI-wafer fabrication line has a
mean value of YIELD between 10 and 20% as well in Korean
Industries as in others. It 1s still a very low rate and
in order to improve the yield and to produce more
elaborated chips as well, the semiconductors 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 Semiconductors

factories in the next years.




RECOMMENDATIONS AND CONCLUSIONS

In such a period as 2 or 3 months, instruction prcgramaz
by a foreign expert in a specific field consist of basic anc
theoretical knowledaes to give the trainees a general
understanding. This expert assistance essentially given by
open lectures and personal adv’ces must be followed by a
longer period of practical applications (6 months through
1 vear) or until the completion of the specific proiject
undertaken. This effort should be accompiished at KIMM
otherwize the expert assistance could be forgotter and
finally lost.

In the particular case of Computer Visicn, developed
and presented at KIMM, the few people involved 1in this field
have tc go on until project completion, 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 supported by a client industrial company eventually under
guidance of a foreign expert. In this way research 1s more
valuable than building up a technical Database for localizing
rasic technologies. It is significant to observe that a
private company like DAEWOO H.I. in INCHON, has already
developed and manufactured an industrial type of Welding
Robot (10 exported to the U.S.A) and 1t is the same with
SAMSUNG Precision that has developed for its own need WISEMAN®
a SCARA Robot, BALAMAN a pneumatic manipulator and HOPEMAN a
welding robot.

Applied research must be indose relationship with
industry otherwise there is a major risk to observe
difference between lagging Research Instituts and going
ahead industrial Research Centers.

It was a pleasure to co-operate with the KIMM staffs and
in marticular with the voung generation of Research Enqgineers

who are well educated and onen to the new robot technology.

* Commercially available product
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

CNIDO . INTERNAL

4 July 1984
PROJECT IN THE REPUBLIC OF KCREA

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

o in cobotics
Post title rert 1n.ao otic
()
J.
Curation 3 menths
Cate raquired . AS SOON AS POSSIBLE
Duty saticn Changwon City, with travel within the country

Purpese cof preject

Outies The expert, in close co-operation 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 engineers of the NC Centre and industries
in the fields of:

L

1. Software development for articulated robot control, which includes
algorithms for path interpolation in assembler and high level
languages for articulated robot motion control of 6 degrees of
freedom.

2. Computer graphic simulation of robot kinematics and dynamics.

3. Hybrid compliance, which includes the sirultaneous control of fcree
and positicn of end effector which is essential to the assembly
process., :

4, The expert will also be expected to prepare a final report, setting
out the findings of the mission and recomzendations to the Governme:
on further action which aight be tzken.

The expert's instruction and sssistance should be practical and capadle
of being adapted to the industrial rcbot.

Appiications and communicztions regarding this Job Cescricton sned Se tent 0!

g e e



Qualificaticns

Linous;e

Background information

The expert is required to have experience of more than 5 years in
robotics, especially software writing for rotot controller and
application software. In addition he should have an appropriate
techrical university degree.

English

Cne of the major national goals as outlined in the Fifth Five-Year
Econcmic Devzlopment Plan (1982 - 1986) of the Republic of Korea is

to achieve significant growth and diversification in the heavy

industry sector. In order to achieve this goal, the Covernment 1s
placing heavy emphasis on developing and applying key technologies.
Particular attention will be given to more intensive applications

of computer assisted manufacturing techaniques such as numerical contr: ™
(N/C) machining, automation and robotics, to izprove producrivity,
product quality and reliability and to strengthen the country's capital

goods industry. In addition, the Fifth Plan calls for a large increzse

in machinery exports which requires the promotion of indigenous designs

of machine tocls, equipped with N/C systems in order to be competitive
in the world markets.

In order to provide support for the achievement of the naticnal develcp-
ment objectives, a numerical control centre has becen established at

the Korea Institute of Machinery and Metals in Changwon, Gyeons Sans
Nam Do province in the south of the Republic, where a large portion cf
the nation's heavy, metalworking and machimerv induscry in enhancing

the utilization and production of N/C tocls domestically, carrving

out research and development projects, N/C software development and
consultation and training for industry is situated.

The Korea Institute of Machinery and Metals 1is one of the major rasearch
and development institutes in Korea, concentrating on the machine (N
industry, metal industry and shipbuilding industry by providing techni~
guidance and training, calibration, testing and inspection services znd
assisting industry in the acquisition and adaptation of advanced
technology. -
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Anvexes T
LECTURES at KiMm

@. Perspective CAHMERA VIEW

SUMMARY oF SPAe TTansforms .

Rotahon 4’ Tans latjon Mathix.

Implementation of Hhe T6 Trwmsform (¢axes).
Dacobian Mattix .

Petspectiv Transfotm.

Aaotifims applied T a Cube in yarour otiertation.

Cube - Cameta. Transform -

@ TMAGE DETECTION _ TEMP. ‘TE MATCHING
€ UNDERSTANDING SYSTEMS

I. Prachical A?p((caﬁ'ons and Goals 04 Thag
Detechon and teatue Exttachon.
- K(Q&*’ Ab’lkdh'oh : Ob{eof Qwo%wi'{'\'oh Localizahiay
C,faLgs.‘q'm‘h'oh and Sorﬁng,.
_W\'om), Am,l(mkon . A We?o((h% ot deuh%, )
CUC&\'MA, Line Tma&m%.

- Tempuc Hd’dr\m%, - teatuw Extrachon
“ﬂ(dod To a digchized imane .
D(m,n) = dffertne measue fefween Vatlern
and Tw?c :
D= Twag 'Ehomm + Cross- Cotrelahon +
Pattern enetgy
Caedchion Sanna Agad‘ots'-

'F"RW\W\%, oo 06yt
Contoutr  extiacthon.
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3. Ih\a%g, uhderaﬁhouh% S%mms

Detigmed 1o Claswfy an input- pattern inte several
CATEGORIES ot CLASSES -

Pa.{}mn R.Q.CO%NHO” ?\‘0(%& > 3 _‘Pﬂm

. OBW Isolathon

' F—Qa‘{‘u\( Extracthou

- 0b 3,:01’ Rassificahon
Erample . a Fruit- Sorter

Redness §
Ch Appl
Q/ﬂy/ ©o OH)(
0] OOO \%

Lemon C‘)"“-P‘-F“M’

b\a meter

@ PART RECOGNITioN (1) - PoLAR SiGNATURE
APPROACH -

The 4 S*aoacs of Trdustrial Scene TZe,cocgvu‘-h'on:

Sensch% and -Plepxocn,&m%
(Pragp Acquisibhion - Noite 4 Brolitusn oo
’ SQOSMQVY"OCI'\ on.
- Ed%ﬂ. detechon -67 T—&w*&a{d(has,
-27' h\ow;?r w'\'-cup&{z (3<% Pinl()
Mmo(iu% Yo M'K’-ﬁteh“’ M‘}&MS} a«“ Cased
on Fpadient princple :
ROBERTS , SoBREL, KIRSCH, -.
Newiy OL"T‘Gu'hnin%: a Contour -




SIGNATURE is Compared unth a model and gres

PolAR SIGNATURE  Metbiod counsis
th a -\—ual.'a.Q@/ Sweeping, o;f, contout
from Hu Grmanty Center G
of & gpven ofqect -

GM = GH ()
After searching e Matimal Symeiry Axis

“ML Ob%Qor \-QLOaA/M-Hoh-

(®) PART RECosNiTioN (TT) - MoveLivg & LABELiNG

:‘ SI.KMAT"VK'-

| . SElECTing A DESCRIPTORS SET.

Descriphrs = Featules 4adb ap Sutfa
Perimeter P,  Compactnes ‘Pe/A

uA—mA/

Centtoid | b\h%onaﬂ distance
Eulet Number, etc --.

R - Deuton - Teorehcal AHﬂ‘oa% :

A Vizion System mafes Decisiod by Matching
Aeswuiplots  untbh Tratutes -

Metfiods A as -

. Cfa,i%{-q«'ca*‘(oh “Tree -

. ‘Para me“fh'c ?aﬂefn C@ass{ﬁca‘h'on .
‘ H(NM«Q Fudidian Distana Uasti§ication -
e pamludh'c Rtwﬁw-'%'ou Helliod 18 mo&féy

Q. Mimeral ohe uh'h%, Arwj« nohons as:

ClAS

UN Kuow
OBDECY

MoDEL

ORJIET

0

K

(m

{0, 0, 0y....

X = [ X X X T

dl

g

™

AV

(™

K

Kk

N, MK

o

"

-]‘T‘
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®

RECOUNITioN OF A WORKPIECE
SEY oF ALGORITHMS

Tl problem is v tecoqumize wiuch e of o~
Comecting -tod  focet up - The tod s laid ona
wetl -table and mwat be c,onea‘&, cyu'ﬂxd Ly a
Lobot Arm .
' Ideh'h'-;\/ e Part A PoésiJn'oh and Ohenlahoy by

Poccduier : FrAME (Bounn + Fozk )
ANGLE (IncLivx or Y)

. Draw a Line a\on%, me woun gy §
( XLiNE oR YLINE)

'AY\AQA/SC Ke Pixd vafues aQoug Ha Line
(wunsibe)

@ NUCLEAR PoWER PLANTS in the Future.
TELEOPERATORS N HOSTiLE ENVIRONMENTS.

Nudear Eneray in FRANCE (1485)
.PWR Units
« FAST NEuTeonS BREEDER UNITS (Sumwem‘x)

- Nudgar Energy Industry nesdt Adaptie Robsff

» Telemanipulator

. Maintenarce Robot

. Reswe - opetachon Robot
" " vehtle .
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(7) INTRODUCTION To_PATH-FiNbiNg

-‘P\"o%h DQSUMP{'{O". cna brdimensaonal Spa
to ‘{4\\4 a -Pa{'e\ aMoh% oﬁafao&w is to %0 ‘.{4&
%\'\M Start- pointS  to Goaf- point G awvndivg
ol Kratales -

- Desuphon 0£ Hs Free- Spaw,
Vo oMot - bl‘a@am :

- Free Spae o Gemralized Cones.
~Tee Spae  an Channel Vobume.

- Obstade avoidane Algortama
Noton o.c HEURISTicC ,;onch'ov$-

TIMAGE ENCODING by QUADTREE

_Quad-Tre Approach in 2D geowetric
Sruchure  (27% 27 pixels image )

- S““\"-" Aﬁo‘oﬁj&m _Qor QUAMTREE them‘h‘on-

u%ﬁx/é}%?

?ﬁhc«'p{e 3 inds of node malle o Teee:
GRAY, WHITE, BLACK.
ONLY He GRAY nodes are dunded in Qub-hodes
Wiute & Blade node = leares

- Prachal M%OHW\MS ih PASCAL Lan%,uo,%ﬂ.
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@ OBSTACLE AVOIDANCE USING an OCTREE.

- TREE iy HiEraRCHicAL Rtymehfaﬂon of Space.
A Volume of 22 2" voxeLs iy Hranformsd
mbo a OctRee . Voxel is -z\eutwfm velume
and N 58 8 made of vexels. JIn Spaw NoDeE i
FUulL , EMPTY ot MAYED . ONY MAYED Node 15
dinded th $-Submodes .

- OcTREE Descriphon o{ a Robohc Cell made of
True Obstadssy (Hacﬁ{w\ ’l‘oolsl Converon ) - )
. Fichw Obstacles (non steady obéeds)
. Robot Gripper
. Wor&Pitu. .

- octees Reprsentation advantage, aie:
. Howmogeneous Form in +he Robot - Jeoint- Space.
. Fagt Cowputer TFransform -

- Smrcﬂih% a Path - A'l%oﬁ‘f‘e\m.

CONFIGURATION SPACE APPROACH .

. For 0bstade Avoidanw Her s a‘fh‘oe( to
Transform Hhe Problem into a Simplifying
Qc,pnscnfa‘h‘oh . Tmu&?ot—mh'ou coumsl( to ox°
-g-rom e Gpow of Wovina oE\Qd‘ and 0btade
to fo Spee of r\«mu;, point _aund Virlual
Obstades cafled " CONFIGURATION - SPACE OBFCTS
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Cohf'\'aufah'on s PoShom 4+ Orlentation af a Rigud

OBJQJ A Speo;ficd by a single
n - dimersional Veofvr) Hat Vector
i< callid * CorFiGurATion of A'-

E-Xﬂn\ P\OC :

in £-D Spax, COWF\'%um'h'on is specified

by (XY,0) with X.Y ¢ foshon
e - totation

A(%ori‘ﬂ\ms of ?aff\findm%.

@ 2-D OPTiCAL SENSOR & VISUAL SEAM-TRAKING

SYSTEM For ARC WELDING RoBoT.

Sensot Descriphon
Agl‘ven Scene Surface 1§ Scanned 'by a LASER
ECam) Simultaneous %now\ed%n o_(i toth
Direchion of beaw projection and Recephion
allous o compute the 3-D covrdinates of «
A56 »x A56 pixels imagg -

'ViSual Field . 600 x (200 mm.

ES(‘C(na,‘ Acc‘ui%ih'oh ; 500 MSec.

JIh\a%ﬂ, Comyu.'ﬁh% O Aec.

2. Seam Finder &£ Joint Tracker

- Seam Finder : ASEATM Sydem_
using IR Loser Beam Trangulation.

- Seam Tracket-: MiTSUBISHI ' System.
Same prinaple.

3. remarks

. Optical Equapment neads Special Protection.

° Eoldy Cuttent SenSor is Wmore couvenient
for Atc ~Welding, Opetation -
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@ OBSTACLE REPRESENTATION in HIGH-LEVEL
LANGUAGE - Example of ALGORITHMS in PASEAL.

.Introduchon to PAscaL Dynamic Stuctuies
- Recorv
- POINTER
- Mgonithus in PAScAL enuitonment
) O{aﬂng PolYyGons
. Creating QuAbTREE

. Intvoduction Yo LISP | Larguage of
Teee ReSeards & Re pegentation
SYMBOL - Matu'pulcd\'on .

@ INTRoDUCTIon To ROBOT COMMAND
LAN GUAGES : AL & LM

-AL Software -
- Programming in AL ; TReference:
0sER' S Manual - STakFoed Arf - Inbllg Lab
Memo. AIM - 323 ( JAN 1474)

- LM language ;  Referemce :
Tettbook by E-MAZER 5 IF MiRiBEL

¢/ CEPADUES - Editions ; Frana

( French Version
Eu%&'ah Vethhon avaai\o.bk,)
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ANNEXES I

Visit Reports -

recigion Industries in Chiang Won .
@ SAuSung P Tndust ‘ang

/

A broudh of SAMSUNG Group mMestdy inolued
i H\%‘V\ Teasxion MAOQANW\I Hahu@aduhwé,
SPI 15 now um&m%_ on the :@\dd o‘; "Mechatronics
al$ Predsion HAl“’NU/ Eqw\Pmenf, Pror COM"‘\‘O'
System , Cauetas , Industrial Roboty ( WisEMAN
a SCARA Robet) and Coupad*-bisﬁ Pick up Head .

@ KHIC ¢ FraMex , in Ch'an%'\lfm- Masan ateq -

The Korea Heavy Industries ond Congtiuchon Co., L4
iS an iu‘tex\ahd industna maclune Manufacturrr
“,&u,& i< qu'H;o.d wilfy Fua&& Qa‘>aa‘h§ {a.c,(li“"fe'& to
produc Mmofding and forging meﬂ and
Sp&oa&y Turbine Generator awd Nudlrar “Peduie
essef  undet FRAMATOME €icente .

(?R.AMEX s Export Rranch of TFramraToMe) .

@ SAMSUNG Semiconductor & Telecommuniaations
Co., .

The visited Plant s a Branch OS SST Co-
whidh cutrertly produces Sem corducAors

and Optical Fiber - Tus plant is wapable
of- produiung oh'«eyed’ chips Auch an :




- 23 -

f?i g'_%ﬁm and <LS5C K D-RAM

We naust nohae Hat SST will u.Q'Hmai"ﬁA{ Lorelop i 1486
Hee Qanget oo Cutgpated civaust ) Hu {Mega D-2aMohip.

(1) GOLDSTAR Semiconductor Ltd. in ANYANG-Si

Seoul Awa

e Plant Lowtd in Auyave-si “hao Wafer

Fabticahon ASSeub(y Lines - W&feu ae WWI
wm Llange diffrout Cean - Rooms - The Produchioy

Cpahtty s a unde tauge Hype of Mewory Audp ok
an: 64K D-RAM
A56K D-RAM

The main produd is €4 K S-RAM  and
Some customured IC .

G HYUNDAI Elechonics Tndusine, Co-, Ld

An IC‘HOM, Seoul aAkg

HY unbai Group iy well ¥nown as a @ar wmamu-
facturr fut HEI and HEA (in e UsA)

¥ine 1982 awk challengng. Hhe Senuouductor wordd .
Produd Lines fare & dragons :

Divivion I will we a AO%Bk-PoQ»/ prown ‘l’EoQuwQDN
and unll wokuu. CMoS and NMOS donws Sudh an -
mauory Logc WG procdor  and cuntom demomed
drouds - The Manfacturing facidy uil featuw
a S-inda Wafer S‘fzﬂ)er and an aQQ-AMé, eToewv'\}
prown OCunbiyiung 20v.0v0 3qf{- Sudh QC‘.MA'Nkeuf
ave alsy backed up by in- fowe CcAD System

and " dam 100" dean-room ((up to 10 for filloquphy)

Divisiow T is for amombly and teoting  using




the wost ub-to-date equapment wiudh unll Suppnt mewery
feot , VLS1 buan-in | autowite and diz bonaimgy.  Hn plating -
T faubhe will ocawpy <230 uoo sq- f-

dDivpou I Plant ey a annua& Prohuo‘\'(bn Cq\mu'f\/

o 200.070 wwits of 5-inch wa@e'&)' Divikon T

a capauty up to 3o milion unis / month -

T product wil indude  S-RAM , RoH, E-EPRoM

macrocontroler  and custom - degigued chuips -

© ANAM Industria) Co., Ltd - in Seoul Cdy.

The main plant ig in 3eoud &k Ko Cowparsy

%M 5 offet b?anﬂ in Buwon and T o -

One Brandh iy dietican and Acked in  ValleyForge T4
SAN MATEO (A ond DAUAS, TX - Ay name s
AMKOR Electrowics Inc.

ANAM ¢ He most pre\-\‘enczol and 'euog&"vy
afomated independant e comductor Axtenbly
Company (h By wedd - Listed Celow dw products :

- Plaghe thap!w(afd devies

-Duel - Une \C |
-PLce ( Plashe leaded cfup (“omus}

- Soic padiags
. CER-DIP
- Duof in-Line
- Teadsd chup Catners
. Solder sealed herwetico
. Metal-can danus
- Hybnrd
. Opto displays
Conmidiriug, e Ufetine of equapment hveaTieut
AUAM'S people soud evty 3 yeart  meon value |
He mackino ale Kougid for new g up-to-dale ones.






