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INTRODUCTION

The Malaysian économy hias beenienjoying a high growth rate over the past decade due to

the success of formmg a series of industrial complexes and inviting foreign enterpnses to
locate in that country. Under this economic development the Kulim Hi-Tech Industnal_
Park ‘was planned as the base for ‘promoting the progress ‘of industrialization for the

northern part of the -Malaysian Peninsula. The plan called for inviting high-tech

enterprises to the n'o_'rt'hern region in order to cope 'wit_hthe high tech era as an industrial

complex, and to direct the flow of ei_:or"lom'icE dev'eIOpme'nt..to the northern district. Thus, -
in order to entice high-tech enterpﬁses into the northern region, the Kulim Techno Centre
will be openedit'o: 'offer'support services to research and developmient and services for
: nurtunng support busmesses as an incentive for these enterprtses | ‘
However, the rapid change in the world's industrial economy in the past two years has '
effected a major change in the focation concept of the group of enterprises from advanced
industrial nations that are unfoldmg their operations globally The importanice of regronal
demand in the Asm-Pa_crﬁc region has inéreased raprdly. ‘As seen in Japan- Us. econor_mc
negotiations, the emphasis on international trade has rapidly changed from trading ﬁnal
'g‘oads to trade o_fparts and cornpo'nents’.' This"change‘ is not seen only bet'vife'en. Japan and
the United States. Amidst the fonnation' of a wide-area manufacturing netwotk aimed By
the overseas~type economic intégration of the Pacific reglon “the enterprises that set up

_ operatlons in existing’ mdustnal complexes are now being forced to speedily examine the
Vre modelmg of network-type manufacturmg systems as plants for expomng high-tech
' 'In addttlon the Malaysran economy that has so far enjoyed growth and development is

" not only bemg pressed to make a major shift in mdustnal structure “but also is bemg

L forced to face new dlfﬁcultres in‘terms of the condmons for lndustrlal locatlons

- Fll’St ‘of all one can hardly expect technologlcal transfer orthe fom'ung of regtonal ethnic
'-__capltal under the method that envrsagcs economlc development by 1nv1t1ng forelgn
enterpnses mto the mdustnal complexes and relymg on 1mport and export trade'

- : conducted by them It 1s easy for forelgn enterpnses to come and leave (functlonal_



replacement), and the frenzied movement of such functionial replacement will signlﬁcarltly B
impact regional economies and labor structure, _

Secondly, the past decade of growth has changed the Malaysian economy into-one
sui’fermg from labor shortage Notably, there has been a progresswe shortage of man
power in specrallzed technical ﬁelds . - L o |
Thlrdly, the successes of new mdustnal poItc1es and pohcres to mvnte foreign capltal in the
more advanced -countrtes such as Slngapore as well as, Thatland and Vtetnam are
begmmng to cause concern for the. lowenng of the relatlve posmon of the Malaysnan-
mdustry am1dst the shift being made from the base-type manufactunng method to wnde-
area manufacturlng method. ‘ _ _ ) _ e

In addition, the Malayman economy | is at a state whiere its development pollcy, notably xts
industrial development policy, scientific technology pohcy, human resources, development '
and policy for educatmg employees in research are all at a major turnmg pomt

It is only natural that the reglonal and federal govemment 8 expectatlons and the
awareness of roles as well as the percepttons of foretgn enterpnses w1ll change toward the '
raison d'etre of the Kullm Hi-Tech Industrial Park and ._the: concept.of the Kulim T_e_c_hr__lo
The Malaysmn Govemment too is- at thrs 1mportant phase Whrle longmg for the success
of the Kuhm Hi-Tech Industrial Park the tederal government has posftloned the Kulim
Teehno Centre as a national project that goes. beyoncl regxonal mterest Under the
comprehens1ve--cooper_atnon o_f the EPU that coordinates _all organizations, including the
various centralized organs, respective state, governments, national organizations, the

Kedah State Develo'pment Corporation in charge of constructing these organizations- and’ |

government orgamzatlons of vanous classes the Malaysnan Govemment has researched_ o

‘and investigated the establtshment of the concept and methods of operatlon ;o G
The Techno Centre proposed here is, des.gned to be an advanced stl'ucture that w111 fOI‘ﬂl
the core of the mechanism. to ent:ce into the reglon hlgh-teeh mdustnes essenttal for |

leading Malaysna into thls new ‘era. of development and to ﬁmher expand the :

sophlstncated mdustnal bases

' However leadmg edge technologles and the mdustnes that use, them cannot be nurtured' -:'

overrught ‘merely because the centre is equnpped w1th supenor equrpment Fhls can be _ -

reahzed only if the people who operate these facrhtles are trarned and- the orgamzatnons to"



support the operations are established._Progress is seen daily in leading edge technologies,
and the contents of the facilities develop with the passing of time. It will be necessary to
staff these facilities with experts who have acquired new technological expertise that are
above the levels seen in existing corporations in the industrial complexes.

As a leading project for prornoting the switch to the formation of a high-tech
manufacturing network, an effort must be made to exert leadership in creating a network
to convert the exrstmg industrial complexes throughout the nation with the new concept.
In order to recover lost time and induce leading edge compames into Malaysra not only
from advanced industrial nations but also from neighboring nations, the first prerequisite
will he to rapidly start up the Kulim Techno Cenre at the earliest possibility. For this, one
must not merely wait for personnel to oomplete training under the present research and
education system. This is because Singapore, Hong Kong and Taiwan are all recruiting
personnel from all over the world. The Kulim Techno Centre must be used as a means to
recruit personnel from all over the world. It is extremely important to seek the transfer of
personnel and technology from within a global network, and promote education and
training for high—tech business in order to incorporate the Malaysian economy into the
network for. advanced ‘industrial reglons Based on this necessity, it is necessary to
-'promote technologv and nurture it as speedily as possible. Moreover in order to keep up
with the world's technologlcal advances, the Kulim Techno Centre must plan to promote
~ the transfer of technoiogy by recruiting the necessary personnel and organizations
~ through close cooperatlon with private- enterpnses and think about utrilzmg these -
resources untll the necessary personnel can be tramed wrthm the nation. This is the
) busmess ob]ectlve of the Kullrn ’I‘echno Centre

It is eagerly hoped that this- natronal prOJect will be staffed w1th superior leaders and
.management teams. to make it a success, so that the development of Northern Malaysia

'wﬂl serve as the locomotrve to dnve the 2020 PrOJeot“






. _.'1ssues

3 | 'OVERVIEW OF -THEBACKGROUND OF THE STUDY

Current status and policies of Economy and Industry, Science & Technology, and Human

Resource Development are reviewed as the background of the Study.
I._I"Corrent_ Situation and Prospects of Malaysian Economy and Industry

_ Durmg a decade mdustnahmhon in Ma]aysra has been remarkable Manutactunng sector
resulted i in top of GDP share employees and overseas trade. On the other hand, this raprd
1ndustnahzat10n caused expansmn of capital and intermediate goods 1mport hrgh wage and
labor shortage In 1990’s forergn investment tend to dechne ﬁ.urhermore exrstmg forelgn

compa.mes consnder to move out of Malays:a
Above situation Government of Malaysia adopted following measures,

- Contmuation of current 1nvestrnent mcentlves and thelr restnctrve application
for forergn investment ' o S '
© . Continuation of mcentives'_':for 'ne'\sf.:invest_rhent' and rievrr establishmeht of
" incentives for remvestment o |
- Promotron of decentralization measures of mdustry such as the dlStI‘lbuthIl of
industries to underdeveloped areas
G PrOmotion of strategic projects -

- Encouragement of domestic irrvestmerlt'-

12 Present Status and Pohcy of Science and Technology Development in -
Malays1a

Government of MalaySia recognized that irnpr'()vement of S&T. was the most effective

_measure to enter the developed country in ﬁJture However she faced the followmg '

. Small arnount of R & D expendrture L

- Shortage of Researchers o



- Concentrated Budget allocation to the certain field of R & D and regions
- Shortage of R & D support industries ' '
- Apathy to R & D activities by the society .

Under the above situation, Cabinet Committee on Science and 'Technology'cha.ire'd_ by
Prime Minister and National C_ouncil for Research and .Deve,liopm_errt( MPKSN).were
established. The role of the.former is to fonnulater policiec etrategiea and.‘pro’grams '
aimed at S & T development and to sound and evaluate thelr progress And the latter is
to submit advrce to Cabmet Commlttee and MOSTE to decrde the R & D areas of
pnorrty, and to momtor the progress of prolect etc The strateg:es for Sclence &
Technology development recomended by above orgamzatlons are as follow:; | |

- Improvement of mfrastructure for R & D actrvrtres '. o

- Development of market dnven technologres and therr expansron

- Development of Human Resource for R &D actrvrttes .

- Advaoeement of social recogmtron for R & D actrvmes |

To achreve the target Govemment prepares many mcentrves In the ﬁrture prrvate

-sector shall be a prrme moter of R & D actlvmes

L. 3 Present Human Resource Development_at_ld:folicy; |

The shortage of humart TeSOUTCe CauSes bottlen'e'ck for 'not-ohly industrial development ;

and economic growth butR&D actmtles Govemment of' Malaysra therefore, emphasis

that Human Resource Development (HRD) 1s the most urgent issue. However there are

critical:issues for HRD.- _ _ _
- Lack of training and hlgher educattonal mstltutlons for science and technology
- Lack of'i mstructors and their trarmng centres -

- Conce_n_tratlon of educa_tmrtal org_amza_t_rons arou_n_d KL

In order to overcome these difficulties, policy measures adopted by theGovemment ate
as follows. | I Sl e

- Establishment of training facilities and upgradmg theexrstmg forfg'fani"z_a:tiops e




- Promotion of private sector to the training and education fields
- Shift to labor saving production system
- Introductlon of forelgn expemze

- Establlshment of :nformatzon system/programs on the labor market

To 1mplement of sald measures leads to achleve the followmg targets of economlc and
industrial development o

- Continuous growth of economy

- Nurturing the competitive mdustnes |

- Estabhshment of industrial structure with hlgh wage

- Estabhshment of intraindustrial netwark -

- Creation of new Demand

- Creation of new busmess and their 1mprovement




I REVIEW OF EXISTING PLAN -

“Techno Centre” was planned in the emstmg plan of KHTP namely prewous JICA Study '
conducted in 1992 and Master Plan. Dunng last five years the cnrcumstances of socio-
economy were dramatically changing, the concept of Techno Centre. shou!d be
restructured in hne with this change ‘Here review of the emstmg KHTP project focusmg
on its objectives and progress will be conducted. Then quahtatlve analyms on the eﬁ‘ect _

of KHTP to the souroundmg region will be tned
111 Objectives of KHTP Development . -

The initial objectives of the KHTP de'velopmen_t were as foll_o_,wing'_s. A
-To establish - the growth centre through the integration of the high-tech
industriesand R & D functions _ _ | _ o
-To propose the new development method characterized as the. harmomous
development with industries, academy, amusement, and habitation o '
-To propose the development to minimize damage to the surrounding natural

environment

The said objectives is evaluated as usefiil at presents The existing KHTP plan lacked the

viewpoint of globalization and information 1mprovement nevertheless, the dramatlcally o

change of globalization and networking began at that time. The. concept of Techno

- Centre studied here shall include above mnportant rnatters
11.2 Present Status of KHTP Project |
KHTP having total land area of 1,448 ha is constituted of six zones, ..

Currently the ﬁrst pomon of the H1gh-Tech Industnal Zone ( HI Zone Y where Techno |
Centre will be set up has been completed approxu'nately 250 ha, wluch accounts for about o

60% of the H1Zone. InR & D Zone govemment agenc1es are going to set up their branches S

SIRIM and MIMOS These agencnes will construct facllmes oh theu' own, expected to be B



ready in the latter haif of 1996..

_ . Flectric Power 5.8
TO EW Highway (')21::’::‘:‘,43? Q M e Troat Plant

Figu_.r"eH.Q.'l Layout Pian of Phase 1 ( Industrial Zone )

_Currently, wﬂh two compames are admltted to the lndustnal zone and negotlatlon is
_underway with 9 compames The majonty of companies are related to the manufactunng of
silicon wafer. Over 90% of the these firms are fore1gn compames '

In parallel w1th the ma]or hlgh-tech factories, supportmg mdustnes will ‘be encouraged to

| move into the smaller lots in the vicinity of large factones
II3 KHTP’S _R;ole':infRe‘_g_'ional'Plan and National Objectives

The KHTP is currently”positioned_ as one of pivotal projects within the KDAP (Kedah
Development Actio'n Planj .' This t)roject is an essential project for- Kedah State to .acc'omplish
its "economic macro frame" for the year 2000 However, the KHTP is not a project only for
o Kedah State Wlthm the eontext of prommlty and cooperatlon of the. accumulation of -
B exlstmg industries and mOblllty of labour force, this pro;ect also has intimate relatlons with the -

e states of Penang and Perak in tenns of promotmg mdustnaltzation of these states



From a micro-economic standpoint of view, the objectives of KHTP are 1) to invite high-tech
industries to accumulate manufacturing industries in Kedah State, 2) to mutually heighten
one's technological level through .the industries within the KHTP and through'tie—up with
industries in the vicinity of the KHTP, and 3) to-enhance the industrial te('hnology for the

entlre state

| Expected effect from these new investments in the KHTP are l) the inducement effect from
the investment 2), income effect through growth in corporate productlon, and 3) other .
induced effect such as the i increase in tax revenue and the incrcased demand for new homes

and purchasing power resulting. from an increase in employment Such a cons1derable

multiplier effect can be anttcipated ﬁ'om this prolect

Promoting vat'ious exchange ptogMS and tie-up with thé economic 'entities to be
:accumulated in Penang which already has a high concentratlon of mdustnes and excellent port
facilities and the KHTP which will be expected to have a new accumulatlon of high-tech
industries will contribute greatly to the development of the northeast reglon. _

_ Another region that will 1mpact the economy of the KHTP is the Northem Growth Tnangle e

(IMT- -GT: Indonesm—MalaySIa-Thalland Growth Tnangle) The IMT—GT pl'O]BC'E attempts to
energize the markets of the growth triangle, w1th Malaysm, Indonesna, and Thalland :
ma.mtmnmg elose contact to play contnbutmg roles to the promotlon of investments and the
development of infrastructure, and by encouragmg trad_e _and _exohgnges_between pnyat_e
companies that wilt be invited to 1ocate in the reglons . S | .

Since the KHTP in Kedah State- wﬂl nge blrth to new mdustnal accumulatlons these‘

accumulatlons of mdustnes are expected to play an 1mpoxtant role in the IMT GT




I DEMAND FOR TECHNO CENTRE
| IIIl F 'ramework' and Method | of Needs Analy_sis

| The needs analys1s of the Techno Centre consrsts of three steps
At the ﬁrst step, the’ quest1onna1re survey was conducted with 579 firms in Malaysra to
find out the trends and interests toward KHTP and Techno Centre.
At the second step, among those ﬁrms that showed some interest, 76 firms were selected
to cover the wrde range of mdustnal classrﬁcatlons to ﬁnd out the specrﬁc needs for the.
Techno Centre based on interview survey. '
B 'At the thrrd step, an mdustrlal structural survey was conducted to analyze the trends of
.. -Hrgh—Tech mdustry development and target industries to find out the future needs for

the Techno Centre. .
1112 Questionnaire Survey Results

The number of enterprlses which replied to the questionnaire, amounted to 220, which -

' corresponds to 38% of the total number of 579_enterpn’ses. _

..'_-More than SO% of 211 answered enterpnses pomts out a lack of skrlled workers and lack of

unskrlled workers as current : problems on management and operation regardless ‘of

: ownershlp

: More than 50% of 132 answered enterprrses pornts out the lack of access to expertlse (59%)

' and lack of access to research facrlltres (50%) for. current problems onR & D regardless of

'. manufacturmg type Out of 220, answered enterpnses nearly 60% replies positively on

expanston plan on. R & D in the future The local enterpnses are sllght]y more aggressive
?"than forergn enterpnses Among the ﬁelds of R, & D in the ﬁlture Electromcs is a
‘- predommant target and followed by new matenais and. mechatronrcs _ _

: 68% of 185 answered enterpnses pomts out 8 laclc of. trme for trammg and educatlon and

| 56% mdlcates a loss of 1nvestment due to Job-hoppmg problems on HRD Out of 220

answered enterpnses nearly 90% replres posmvely toward expandmg plan on HRD in the '



future regardless of ownership, -

Out of 220 enterprises, 94 enterpnses showed mterest m locatmg new factories in KHTP.
Out of 94 enterpnses 12 enterpnses mark "Yes and 82 enterpnses mark “Possrbly" With
regard to the utilization of the. ’I‘echno Centre 143 enterpnses 65 % of reply) show an .

interest. Out of 143 enterprises, 36 enterprtses marked "Yes“ and 107 enterpnses mark

"Posmbly

The expected serv;ces avatlable in the Techno Centre are to recelve sermnar & trammg,

information, testmg, consultmg, and measurement Services.

Expected famlmes for the Techno Centre are an mformatlon centre open laboratones and

rental faclhtles

'Cet_npanies’ list resulted by this study shall be utilized as the potential clie_n_ts’_l_ist through the

continuous survey.

II1.3 Results of the Cross Section Interview. Survey -

The number replied ava:lable amounted’ to 71, of the total number of 76' enterpnses surveyed

The results of the interview survey are described hereinafier.
" The présent status on R & D activities is summarized below. =

<A lmajon"ty. of foreign enterprises is currently conducting basic R &D activitiesin B
their parent- ente'rpris'es."*.'l‘he irnprouernent'bf :préducﬁon“prccessfiS‘colndu'cte'd'. -

' locally A part of- forelgn enterpnses has a plan to transfer a part of R & D
functions from their parent enterprlses _ i

"~ A majority of local enterpnses are not conductmg R & D actmtres _ T
- Testmg and calibration servtces have been conducted in SIRIM SISIR, and other‘ _‘ |

private 1nst1tuttons Some enterpnse pomts out that they have problems such as.



akmg long tlme for their services and lumted capacity of their services. -
- A most product performance durabrlrty, and farlure ana1y51s are conducted in-
house. '

- - Simple measurement and mecharucal testing are conducted m—house

The present status on HRD activities is summarized below
-A majonty of. forelgn enterprtses sends manager class to thelr parent enterprises
for trammg management capabllrty for a few month.
- Many enterprlses are supportmg their workers for attendance of various seminar
held in KISMEC (Kedah Industrial Skills and Management Development Centre),
FMM, USM, NPC(National Productive Centre), NIOSH(Natronal Institute of
Occupational Safety & Health), etc. | e ._ _
- Some large enterprises is conducting training for workers based on original
| manuals. ' ' e .
- Local SMIs are carrying out training mainly through 0IT for skdled and unskitled
| workers, _
- All enterpnses surveyed pomt out that they can not retain technologles due to
job-hoppmg of skilled workers. Many enterprlses adopt the countermeasures such

“as 1ncreasmg salanes and 1mprovement of labor cond;trons '

The present status on mformatron system is summarized below.
' - The computer system is mtroduced in electnc/electromc enterpnses f'or the '
) purpose of sales promotlon and market research actlvrtres N
= The mformatron system of data base / hbrary and mtemet has not been utilized in

almost enterprlses_.

- 0ut of 76 enterpnses 16 enterpnses showed strong 1nterest in locatmg new factories in
' KHTP Wrth regard to the utrhzatron of the Techno Centre 64 enterpnses (84 % of target

_ jenterpnses) showed strong mterest

A ‘majority of enterpnsesshowedmoremterest 't_o\'yard the folloyying"yarious testing &

. calibration / measurement services. -~



- structural analysis and microscopic observation
- material analysis and element identification
- environmental impact test of products ‘ :
- load test of products c
- dimension, sharp and surface measurement of products
- measurement of electrre/electromc charactenstlc '
- prototype production '
- test for inferior goods
- durability test of products :
. - performance test of matenals, products and equrpment for productlon etc.

Expected facilities and equipment for various tes_tin_g _& ca_lib_i‘atio‘n ]mea_suremen_t services
in Techno Centr_e are as follows. '
- Gas Chromatograph -

- Universal Testing Machine

- Torque Testing Machine

- Micro Hardness Tester

- Profile Meter

- Electric Conductivity Meter

- Impact Testing Machine

- Hardness Tester -

- Surface Roughnes_s Tester

Expected services on HRD mcludmg sermnar & trammg are as follows
- Many enterpnses showed an interest toward trarnmg semces on operatton know-
how of machines and repair method of machmes for therr engrneers
- Some enterprises - showed an mterest m trammg servrces on know—how of

_ management and QC for slulled workers such as managers and supemsors

- A few local enterpnses showed an mterest toward trammg servrces on technology L

of produet1on development and process development

Expected services on. mformanon are as follows

- Some cnterpnses showed an mterest toward mformatron servrces on procurement

method of equrpment and parts | _ ‘ L
- Some enterpnses vnshed mformat1on semces on the latest standard for matenals :
and parts and the latest Journals for technology

- A few enterpnses w1shed mfonnatlon servrces on subcontractors and vendors o




Expected other services related pollution control are as foliows. -
- - Some enterprises showed an interest toward monitoring services on the quality of
mdustrlal waste water, .
- Some enterprises showed an interest toward R & D services on the treatment of

solid waste.
111.4 Eyeluation of Needs for the Techno Centre

The-rn'eeds on _function_s.and servic_es for the Techno-Centre are summarized below, judging
.- from the results of mailz questiohnaire survey and interview survey.
-R&D mcludmg various testing, measurement, and calibration services
- HRD including seminar & training services on operation know-how of machines
and repair method of machines, know-how of management and QC for skilled
“workers, and technology of production development and process development |
- Information services on procurement method of equipment and parts, latest
. .stan'd_ard for .mot_er_ials'and parts, latest journals for technology, and: subcontractors
“and vendors | | S
o Other serv1ces related pollutnon control such as momtonng services on the quahty

 of industrial w_aste water and the treatment of solid waste

The major needs on famlltles and. equrpment to be prov1ded by the Techno Centre are
summarlzed below on the basis of the: results -of. the mail: questlonnasre survey and the -
mtemew survey as well as reconﬁrmed questlonnanre survey

- Gas chromatography
- Blectric conductivity meter - _
= Universal material testmg machme
.+ = Torque testing machine '
- Micro. hardness tester _
L Laser surface measurmg mstrument
.= Profile meter . e
- - X-ray nucroanalyser e
. 'Scanning electron microscope o
- - Constant temperature/ humidity chamber P
= Thermal 1mpact durablhty testmg machme TR
U4 ULCR meter o SRR
-:Spectmm analyzer etc

e



Considering the circumstances mentioned above, overall investment demand can be
concluded at more than 240 firms. The estimated demand for utilization is judged to be

sufficient for the development of the Techno Centre in KHTP.
III. 5 Needs From Industrial Structural Shifts
1. Three Structural Shifts

In the discussion of industrial policy in High-Tech industrial 'parlc-, it is imperative to
define “HighTech”. ' '

. There are two aspects _in-HighTech as follows;
1) HighTech as product, -
2) HighTech as process. -

High-tech products are the products themselves that undergo model changes and product |
obsolesce as a consequence of contmuous technologrcal development It requires both

product development and process development capabrlltres to brmg into. ngh-Tech

products

High-Tech process refers to the upstream manufacturing' activities in manufacturing
processes which include product development product desrgn, and process development :
In the analysis.below we differentiate the move toward Hrgh =Tech product as- ngh— i
Tech Product Shift and the one toward ngh_-Tech process as' R& D S__hlft :

The mandate of the KHTP is to play a leadrng role in transformrng the Malaysran
economy to a hrgher value-added production economy The shrﬁ toward Hrgh Tech s
products and shift toward ngh-"l ech process. both serves to thns end The ﬁrst step m R' o

- & D shift is to move from srmple assembly work to the 1nclusror1 of process engmeerrng

Our survey revealed that the manufactunng sector rn the northern reglon was undergomg ST

transformation in three dlrectlons ngh Tech Shlﬁ R & D Shlﬁ and Socral & _' |

’ . _12__ o



| __En\?ironrrten_tal Shift. High Tech Shift represents a move by established firms to a higher -
value-added product in assembly work. R & D Shift is observed in local manufacturing
sector to move up in manufacturing processes to include more product development and
desigu work in Malaysia. These two moves are taking place separately and require
different. -public "suppo_rt- in promotion. : EU’s new industrial. standards and stricter
po]lutiorr control in Malaysia are posing new technical requirements for Malaysian
manufacturers The Techno Centre should respond with technical support along these

three dimensions.

High Tech Product Shift

Maliysian
Indusirial .\
" Development

Social & Environmratal
Shift

'Although Malaysra needs to pursue a shlﬂ to. more R & D actmtles in High- Tech
products, the current trends mdlcate that a shift toward more hrgh tech-and shift toward
more R & D are takmg place separately A shlﬂ toward more hlgh tech is a trajectory
: :that is pursued by large multmatlonal corporatlons 1n Malaysra whrle a shrﬁ toward more
.R & D mvolves more locally grown enterprrses Thrs has some beanng on KHTP in'its

o 'se]ectron of hrgh tech ﬁrms

e



One social change that is impacting the manufactures," esp.ec_iall_y:in electronics industry, :
is new standards being implemented in European Union:' CE marking '_requirer_nents
corresponds to stricter accountability demanded on producers .under the notion of
product liabilities. | | '

In Malaysia Department of Environment enforces a strict environmental control oﬂen
stricter than that carried out in the U.S. or Japan. On the other hand local capabrhtles in
monitoring, hazardous waste treatment, and neutralization are lacking. KHTP. provide a

waste depot which offers collective means to treat wastes.
2. High-Tech Industries in Northern Region of Malaysia

In the Northern Region, a wrde range of electrlc and electromc mdustnes always
constituted a large proportion of the manufactunng sector. Semroonductor mdustry has
been representative of so called hrgh—tech: mdustry within electronics mdustr_y. The firms
located in this region represents world top class firms in semiconductor business, Since '
1990 hard disk drive industry has ernerged in thls region, making the region as centre of

electromc high- tech manufactunng
(1) Semiconductor and Hard Disk Inddstry' '

Semiconductor Industry _ _ :
All of the factories loc'ated in Malaysia undertake the f"nishing processes of _
semiconductor manufactunng After the crrcult is completed on wafers the ﬁmshed
wafers are brought to Malaysra for bondmg and packagmg

There are mdlcatlons for- upward mtegratron in the manufacturmg processes of .

semiconductors. . The -wafer productlon requ1res a stnngent precrsmn prooess control o

under super-clean envrronment with very stable power supply and abundant water supply
The KHTP -can meet these demandmg quahﬁcatrons as a stte for Wafer productlon

Several mvestors have approached KTPC and the negotlattons are underway

“U-



Wafer fabrication is far more demanding than the frnishing processes. in -light of
technical requirement's. Wafer fabrication requires class ‘10 tevel® clean room for the
operation and a large amount of _puriﬁed water. Monitoring requires PPB to PPT level of

accuracy in comparison to ordinary PPM leve! analysis™*

Since the 'manufacturing_'proces?ses are limited in Ma’iaysia, analysis and testing needs in

~semiconductor industry is lim_itéd compared to hard disk drive induStry at the moment.

-Harg Dl§k Indust[_\; .

Hard dxsk is one of the—hlgh tech devices that is characterlzed by a constant innovations.
The main. produc_ts are processed in & Class 100 level clean room since slight
contamination could lead to:‘p'roduct‘faiiure:. The cbriibbnénts'hmst be cleaned to remove

contamination so the industry in a_ny level uses a large 'quantity of water.
' (2) Specific Testing Requirements

The current testmg and analysns needs come largely from hard disk dnve mdustry Qur
ana1y51s wrll focus on the needs from hard ‘disk dnve mdustry wrth some reference to the

ﬁlture wafer fabncatlon needs

Surfgce Analymg _
Surface Analysrs is needed to detect the contammatron and failures on the surface of the :
_components '- ‘_ E | o ' ' ' |
.Scanmng Probe Mjcroscope or Scannmg Tunnehng Mrcroscope is used to analyze the
- three dlmensmnal character of these hard dlsk components In Malaysia there is few

1nst1tutes that are equlpped w;th other than Scanmng Electron Mlcroscope

Class mdlcates a number of pamcles Iarger lhan U 5 mxcron thal exrst w1thm one lnch cublc feet

- '_-“ PPB represents Pans Per Billion; and PPT, Parts Per Tnlhon whi le PPM is Parts Per Million, all of

: wluch mdlcate densny of drssolved elements



Tonic Contamination

The head of hard disks are very sensitive to corrosion, Wafer has to be clear with any ion
to avoid short-circuit. Therefore, the water used in the manufactudn’g processes has to
be free from ionic contamination. The compounds such as mtnte chlorlte sulﬁte and
bromide have to less than 0.5 PPB in the water, lon chromatography is the equlpment to
measure ion contammatlon Dronex is the only known maker that can supply the

equipment that can measure above PPB level contammatron

Material and Chemical Analysis

For sensitive devices the PCBs have to be tested in many aspects. However local labs

are not equrpped with Gas Chromatography, Mass Spectrometer or Atomlc Absorptton

Spectrometer. Currently most of these tests are condu_cted in Smgapor_e_.‘

Water Analysis _

In hard disk and semiconductor industry, a large quantity of purified Vwater is used for
cleaning. _ : -
Atomic Absorption Spectro- photometer is comrnonly used to measure the contammatmg
elements in water. Recently, a new equrpment Inductwely Coupled Plasma Emrssnon 3
Spectrometer is often used to measure elements in water at PPT level. Water i is _mspected

at an interval of one month on 10 to 12 items.

.Meghamcal Test _ , L
For both hard disk dnve and semrconductor industry’ mechamcal propertles of the

materrals such as ﬂatness and hardness are 1mp0rtant factors in quahty control
El lTesm ) o ‘ N 4
So called performance tests and faalure anaiysrs are conducted mostly 1n-house in large |

establishments and external services are rarely hlred._Ther_e a_re_a- large demand n t_he_'

calibration of the measurement and monitoring equipment'rThe engineers interyiewed Lo

contend that the large backlog in cahbratton and 1nsufﬁc1ent quallty in service are '

mcurrmg unnecessary amount of expenses in therr operanons
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3. High-Tech Industries and Environmental Management

HighTech for production of High-_Tech products often uses various substances, for example

rare metals, rare earth, and organic solvents, and many of which are hazardous.

Normally, hazardous waste are treated and dtsposed of by specrahst treatment businesses, but
in Malaysna, these busmesses has not been fostered, s0 currently, many enterpnses has been
stored and managed them on the factory site. The problem of the treatment of hazardous

waste is often indicated as a major problem even in interview surveys.

Currently, the work of establishing international environmental standards is being made in
progress. The details "involve -th’e 'sy'stematic management and measurement of ‘the
_ envuonmental activities of enterprises and their transmission to the outside. This standard is

18014000, and itis commonly called the Enwronment 1S0.

This standard wﬂl affect product de31gn, methods of manufacturing, and seiectmg of raw

- materials and also will mﬂuence ways of collecting and publishing ermronmental data. For

enterprises that provide services such as manufacmrtng and sellmg products- overseas, failure
to observe: this newly enacted standard may result in severe trading difficulties. Further, to all
' mtents and purposes, it- will become a domesttc standard ‘and is predicted to affect even

enterpnses that do not engage in OVerseas tradmg or in business with overseas.
4, Movements to World Standardization and Law ofProduct Liability (PL)
" Current movements to star_ldard'tzation are concentrated on the three issues of matters relati_ng'
to quality c_o_nt_rol,' matters relating to environmental management and matters relating to

 safety

' Standards on quality control have been rmplemented in every country wuh the history of

- mdustnahzatlon At ‘present, since enterpnses that export to world markets partlcularly

'wuhm the EU- area, are oﬁen requtred to adopt these standards such as ISO series as a

o ':_ _mand_atory' eond_mon for doing business, enterpnses e_xport_mg to the European market have

t._'._—:1'7—"_‘: :



to adopt them.

There is still no movement as yet towards the world standardization of safety. But, in_Eurone;
- safety standards are being issued in each,prdduct field. This is called the CE m_arking .system
and these standards have the potential to beCome Virtualiy world standards. The first reason is
that European standards sooner. or later will be on the agenda of the ISO because- the :
European standards are likely to anticipate world standards. A second reason is that the CE
: ma.rking hae closely relation with Product Liabi_lity (PL) laws, .In the countries where PL. law

has been set down, the EN virtually apply even in areas where the EN are nct obligatory. -

Especially the electrical and electronics fields. which have the greatest- exports: are the most
serious. CE marking in this field consists of three directiv‘es such as the safety of machinery :
directive, the electromagnetic compatlblhty (EMC) dlrectwe and the fow: voitage electric -

appliance directive.

Techno Centre can be expected to perform testing and meas'urement"services- for -a-c'ompany_
o gain accreditation. In this case, the field with the highest demand isthe EMC ﬂeld
The reason for this is that firstly, it is a new standard that w111 staxt from the 1st January, 1996 '

- and in that sense, there are not yet testing and measurement. orgamzatlons in-existence -

anywhere in the world Secondly, demand for. facilities by enterpnses will: be hlgh because :
measurement facilities are extremely costly and because it 1s dxﬁicult for mdmdual enterpnses
to get them ready. Thirdly, the area ar_ound Penang has a-fair degree of concentrat_lon of the |
electrical and electronic 'industrie's Which'are Malaysia‘s-leadtng indu.'strieé An'd electroﬂié-
related enterpnses can be expected to move into the KHTP. ThlS means that it is expected to

be adequate demand of testing and measurements for Techno Centre. .




IV CONCEPT FOR TECHNO CENTRE
IV.1 Strategic Management Plan_for Techno Centre
1. Goals and Basic Policies

The ﬁrst objectrve of the Techno Centre is to provide state-of-the-art techmcal support
to attract and ensure the operatrons of hlgh -tech industries in KHTP and secondly to
prov1de serv1ces to promote mdustrlal deepemng to enhance value added productlwty of

the manufacturers in the northern regton of Malaysra |

.The Techno Centre can contnbute to a great deal to electromcs mdustnes located in and
surroundmg area by supportmg R & D actmtles |

It isa conservatrve strategy to focus on electromcs mdustrles whtch have clear potentlals '
Nevertheless, such strategy does not exclude the possibility for the expansron to other
lndustnes If the chorce for target mdustnes is conservatlve one, the approach for

technologlcal bulldmg for the Techno Centre should be an aggressrve one

The equtpment planned for Techno Centre are not only very expensrve but also requlre
hlghly skrlled operators Nevertheless 1t is an 1rnperatwe to acqurre such analytlcal.
- 'capablhty and skllls to promote ngh Tech mdustrtes and close the gaps wnth advanced

industrialized countrres

' The ultimate goal .of the Techno Centre is t.o support R &D a'ctivities | Hovvever if the
- Techno Centre is solely dedicated to the support for R & D activities, the Techno Centre

- :-_.wrll not be able to avoid havmg idle: capacltres On the other hand, analysis and testlng
_for the quahty control in ngh Tech’ mdustnes have grown to a sizable market.

| 3 I_ Although R & D and quahty control have dlfferent purposes the processes ‘have much in

Ecommon In quallty control the detectron of defects 1s only the first step and the

s -ultlmate goal 1s to ﬁnd the ‘cause for the farlure The research capabrhty beyond srmple

'physrcal and chemrcal analysrs for dragnosrs is also an expemse necessary for R & D.



For the above reasons, our strategy is to focus on the failure analysis needs arising from
quality control at an initial period. The experience and know-how acquired through
providing failure analysis services will become a valuable asset for R & D activities in the

future.
2. Strategies for Rapidly Advancing Technologies

The facilities pianned for the Techno Centre ate most .advanced scientiﬁc 'equipment
because the centre is mtended to serv;ce ngh Tech industries. Technologlcal
development in these industries are so rapid that the product cycle has shortened to less
than a year in most products. As a consequence of technologlcal development 1t IS quite
probable that the current selection of equlpment become obsolete ina few years Though
we have p]anned the second stage expanszon to mcrease the capacny of the Techno
Centre, professrona] re-assessment of the equrpment purchase plan is hlghly |

recommended ina few years

What is most crucxal in developmg capab1llt1es to support H1gh-Tech mdustncs is . the. _
deve]opment of expemse to utilize the advanced equlpment It is necessary to have a
practtcal plan for human resource development The development of: human resources in
highly sci en‘nﬁc fields cannot be achleved through formal trammg, but depends on on- |
the-Job trammg The problem of obtammg qualrﬂed professronals who tram other people _

is a common big problem for both KHTP and the Techno Centre

IV?Z_ Functions en'd___Serv_ice_s

1.R &D S:upp.ort_...

(1) lv.I.atenallS’c Surface AnalySls Servtce. .y | :

Material and surface analysis requires a hlgh precxslon analytlcal equlpment accompamed

by expertlse to conduct Although' we do not know exactly what types of manufactunng

will emerge in KHTP in the ﬁtture the facnlmes capable of semcmg hard disk dnve
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industry should be able to meet the most demanding technical needs at angstrom and ppt

level measurement.

(2) Testing for Electronics Products

‘As EU implements stringent testing requi_r_ements for any sale within Europe, there are
nevr testing demands such as for electro-magnetic susceptibility. These tests require a
special facility of large i.nves_tment such as anechonic chamber. Such a facility does not at
the__rnoment_exi_st in ..Southeast Asia, thereby making the Techno Centre an unique

institution which attracts a wide customers.

(3) Monitoring for Environmental Control. . _ _ .
Industnal waste and effluent, as an inevitable consequence of large concentration of
manufacturing estabhshments could cause a damage to the surrounding environment and
human settlements. High-Tech industries especially tend- to use various rare toxic gases
and liquids and present a potential risk to the envi'r‘o_nment_. Therefore, stringent pollution
control and waste management are prerequisites in advanced industria! estates. Therefore,

the Techno Centre should provide efficient and prompt effluent testing for the factories.

The target mdustnes of the Techno Centre electromcs mdustnes such as hard dlsk drive
and sermconductor mdustry use a large volume of pur;ﬁed water. The analysis of water
at the 1ntake and after the punﬁcatlon is an 1mportant process for quahty control At the

same time, the waste water analysis is essential for pollution control.

' T he three areas of testmg and ana1y51s are proposed to be an each mdependent centre.
~ Such dmsxon ‘comes. from a techmcal spemalzzatlon However the three areas of
':; speclaltles have to be well eoordmated to provrde quahty in testmg and analy51s services

of the Techno Centre

: :.__2_-1— K



2. Incubation

In view of the objective of building indigenous manufacturing capabilities, there should
be some incubation functions in the northern region. Since ‘small firms are not 'as mobile
as the larger firms, it is better to offer local assistance for local ventures from Penang and

Kedah regions.

The concentration of 'electrohics in'dustr‘ies in northern region 'o'f Mdlaysia centering .
around Penang area, has generated a market size has begun to spur local supportmg
industries and production machinery mdustnes in the. netghbonng areas. Backward

integration in industrial linkages has taken place; the componen_ts mdustry and supporting

industry have spung up.

The Techno Centre shouid provide office space for 1ncubat|on and retall and open labs to |

facilitate R & D actmnes of these start—up firms as well
3. Human Resource Development
The most 'cor'nmorr problem wes shonéges of Eoth operators and 'erlginee‘rs The 'turn-'
around among engmeers are much lower but shortage is a serious problem in upgradmg
manufactunng processes in Malaysm |
The training to be offered at Kulim should correspond to the specific 'needs to essist-

industrial deepemng in the reglon Since the next steps for Malaysran manufactunng are

to acqmre process engmeermg technologles and product development technologles
4. Information Services.

A well organized library is a tradltlonal source of mformatlon for’ research actmties

Due to a limited users, the library in the Techno Centre cannot be extenswe as owned by

—22— .



universities. The journals must be limited to the specialized fields of the KHTP such as
electronics and mformatron technology. '

Assistance in information technology and network services from Informatron Technology
Centre should improve connectivity of those firms located in XHTP, On-line database

and internet should handle a bulk of research needs since it saves money and space.

.Informati_on -service " at the _Techno Centre should include Procurement/\/endor
Ihformation Service as on.-going survey cum information service. |

_ Besides these physu,al outlay, the crucial element in effective research is a welt trained
: _hbranan who knows the ‘ways to ﬁnd the 1tems that researcher look for A librarian _

~ . should be’ proﬁcre_nt in databaise search as well.
5. Exchanges .

":P_ersonal net'work is not uisihle. 'Nevertheless it is the basis for any investment or R &D.
~In that sense the Techno Centre should become a focal point for personnet networks.
Spemﬁeally the Techno Centre should start with informal meetings, salons, and forums of
' Urentrepreneurs englneers and researchers and proceed to more formal expert networks
_:_Orgamzatronal effort should contrlbute to further prompt intellectual actmttes and

‘3 ﬁlnvestment opportunrtres
- 1V.’3 Organization

'The orgamzatronal structure of the Techno Centre is based on three factors, i.e.,
3ﬁmctronal dmsron partnershlp division, and ﬁnancml vrabrllty dmsron _

A partnershrp wrth a prlvate ﬁrm is ‘desirable where possrble but no single ﬁrm offers a.
i vanety of servnces that the Techno Centre oﬁ‘ers .Therefore, anaiy51s and testmg servrces

' --are drvrded rnto three dlstmct centres The serv1ces that the Techno Centre offers has a

| _varymg degre '__.of ﬁnancral vnablhty Some servrces ‘such as HRD. are more ﬁnancrally :

| self—sufﬁcrent than other semces Informatron Technology Centre will become a part of "

"~ the Techno Centre when it is completed but currently is under p]anmng by the USM..
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The rest of the services which has a characteristics of public service are grouped into one

centre, i.e. Industrial Network Centre. -

In Addition to these 6 centres, our proposal is to set up one sales company. A privatized
sales arm will be more efficient and dynamic to changing needs.
The suggested organizational chart in Figure IV.3.1 is the division of functions and

services a_ccording to these criteria.
IV.4 Formation of Techno Centre
1. Basic Poli'cy in Management of Techno Centre

In v1ew of total management system of the Techno Centre a few 1mportant 1ssues are

presented in the development of the Techno Centre as an mst:tutlon
(1) A Few lmportant Issues |

Expertise Regulrement o _ : _
'Analytlcal needs of hrgh tech mdustnes cannot be met only wrth the mstallatlon of high
performance measurement machmes wrthout the accompanying expertise. ‘The only
_solutron_to shorten the period of expertlsedeyelopment is to invite well-experienced
| organizetions: to take part in the proVision of profess'ional eervices of Teehno Centre.

anate corporatrons m 1ndustrlahzed countrres do already prowde such services of high

_ 'quahty

Pubhc-Prwate Partnershm .' .

| g ‘The goal of the Techno Centre is to provrde the technlcal and laboratory services of
-.:lnghest level m Asra Prlvate sector s partrcrpatlon rs crucral in provrdmg hlgh level -
' -.servrces w1th efﬁmeney, but pubhc cause and ﬂnanctal v1ablllty conﬂlct wrth each other in
fmanagement Techno Centre has to provrde the mechamsm to remove nsks for these_

*compames to partlcnpate
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Lowering Risk for Private Participation o _
Public-Private partnership of differing format appears to be a workable solution to solve
the above-mentioned dilemma of financial viability and public service to ‘upgra'de the

manufacturing sector in the region.

(2) Role & Responsibility

Public-private partnership often requires the coordination among different characteristic
sectors. On each stage such as planning, launching, and operation, coordination with
correspond organizations shall be needed. | _ ) _' o
Management structure shall be set up the structure whlch pnvate compames can functlon

along with their objectives and capablhtres. |

(3) Creatmg the Techno Centre Orgamzatlon _
Techno Centre projects often have a strong public aspect such as contrtbutlng to regtonal '
industry, fostering high tech enterpnses and supportmg the upgradmg of the technology
of supporting industries, Therefore it is desirable to establish the Techno Centre with
capital from sources such as the government or public bod1es A

In the light of the high specnahzatlon the capacnty to supply high qualtty servwes and
adaptlveness in ‘accommodating enterpnse requtrements it is essenttal for each centre to ‘ |

be a prOJect under the gutdance of the pnvate sector
2. Management Structures

The Teehno_Centre consists of six centres, a sales promo_tion 'company, _anﬂ_management L
divisions for facilities, etc. Except for ITC (where USM is the operation nucle_ue), the

project nucteus is not fixed.

_There are two kmds of pro_|ect formatlon : [
Type 1 (Total Management Type) 15 the type whereby a publtc body cames out the '
entire prOJeet Beeause 1t 1s dtﬂ'lcult to foster people w1th a hlgh degree of talent m a

short pertod the p[’O_]eCt startup s delayed However 1t is relattvely easy to recelve

public assistance,



Type 2 (Lease Type Management: 1) i.s'where a public body purchases the Techno Centre
faciliti.es and equiprnent, and nnanages tlte entire_-Techno Centre, and commissions private
enterprises with the projects of each centre. At this point, for three centres (the
| Mechatronics Testing Centre, the Material & - Surface Analysis.' Centre, and the
Environment Analysis Centre), it is desirable that the work consignee simultaneously
carries out the management of the relevant centre because .specialized technology is
required for th'e management of the facilities and plant and equipment prepared. For the
.‘-other centres, the work cons1gnee only carries out the project and does not manage the

facﬂmes or plant and equtpment

Techno Centre promotton s conducted by bodles and orgamzatlons involved with the
prOJects camed out by Techno Centre and by boards that prov1de support and guldance
A detailed promotlon structure is shown in Flgure 1v. 4 landa detailed list of members

is as shown in Table IV 4 1

Bogrd of Academlc Sc1ence and Technology
- .The Board of Academw Sc;ence and Technology is the body that mvestxgates and bnngs
about spec1ﬁc responses and poholes to the tasks listed below in promotmg projects, This

" board is the kemel for llatsmg w1th the Techno Centre

'-Investigation' .of Teehho Centre projects for the promotion of process
development and product development - ‘ |

-Spec1ﬁc mvestlgatlons and selectton of facullttes and plant and equxpment to be
' mstalled by the Techno Centre

-Survey research for mspectlon and analysns requ1rements

: _-Future 1mportant mdustnal fields and dtrectlons in thelr aecommodatlon _




- - Mechatronics Testing Centre -~ |

Matcrial & Surface Analysis Centre )

__.l

—! Envimnmeﬁal Amalysis Centre: - I
| { Tndustzial Nebwork Cenire ]
B :

»

[ Techno Centre

Human Resource Development Centre - |

\—{ Information Technology. Centre -] -

Sales&P_romdLionConmam ]

[ 1)Board of Academic Science & Technbldgy . 5)Reglona] Industrial Commumcahon Plaza ]
| “Governmental Board J
2)Implementation & Coordination Board } :
Industrial Board -~ |

) %—'1 Mechatoromcs Tesimg Centre ' j

_____4 Matenal & Surface Analysm Cer;tre |

3)YTechnical conun_iltée 1 . lEnvxronmental Analvsns Centre . |

—-"““H[Industnul Network Centre__._ o H

i Human Resource Devclopmcnt Cen!re 1

-——~“~*| Irlformatlon ch}mology Centre ) ].

4)In1<,matmnal Committec of Science & Techm]ogy ]

Flgure V4.1 Stmcture of Techno Centre prOJect promotlon |

Table IV.4.1 Proposed member on each board & committee '

Government | - . E g - . Private

. a b 9 |d 9 1 g B ) |
DBoard of Academic -~ | O | O [ A | A | A | O 1o
* Science and Technology - v R RCARTY FEREIE IR
2)Implementation & olojatalalolololol
Coordination Board |- ' e
3) Technical committee | A |a aAlolalalal
4)Imeﬁ1aﬁonal'C6mnﬁtte'e' lTol | AA | ‘ e}
of Science and Technology '
SRegiomalIndustial ~ | (O |Oolo|alo|lala|o
Communication Plaza - AL A o

Note: Administrator { O ), Engineer{ /A ) S i o
a} Federal Government (EPUMOSTEMIDAMITI . etc) B t) Related Organization ( KSDC KTP(. J£1c ). L

'b) State Govenment { Kedah,Penang, Perak ) . - i g) Tenant in KHIP
¢) Governmental Research Institule ( SIR!M MIMOS. etc ) ) High-Tech Compames in North Region-~ -
d} University { USM, UTM,, ete ) -. i) Industrial Organizations ( Chamber of -

e). Kulim fechno Centre { Six Centres ) L . Commerce .etc) -
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" IV.5 Roles of Related Organizations

The roles of organizations related to the Techno Centre must be: examined from the
viéwpoints of four different levels. These are, 1) Industrial Estate as the KHTP
development ievel, 2) regional level such as Kedah, Penang, and Perak, 3) the Malaysian

national level, and 4) the international level.

The following table summarizes the ahove.

’Iable IV.5.1 Roles of each orgamzat:on

. Orgamzatlons Relationship with the Techno Centre
Viewpoint of - |Tenanted enterprises, R jUsers _
industrial estate |& D companies Users, cooperation
development . IMIMOS/SIRIM . [Parent bodies of pmject promotion, operation
level KTPC/KSDC. nuclei
Viewpoint of  |Kedah State government [Cooperation (financial support)
regional level - [SIRIM branch office ~ |Complementary (cooperative) and liaising
Lo - .. . |functions
Private enterprises - |Users _
' Penang and Perak state Co_dperation;' liaising
N government . R :
[Viewpoint of . [USM/UTM . - |[Project participation (liaising, cooperation, usc}
national level |[EPU - |Project promotion (coordinatidn)
o IMOSTE =~ [Project promotion (cooperation)
IMIDA " "|Project promotion (cooperatlon)
SIRIM o Liaising / complementing .
TPM - |Liaising / complementing
o . |Private enterprises - Tenant
Viéwpoint of |Research iﬁstitutions ~|Tenant, liaising -
International ngher education Use (liaising)
level  institutions | - P P -
| S Prlvate testmg& - [Use (dperation of part of the facilities)
~ :analysis institutions '7 R T B
{Private enterprises |Users, tenants
Assom_atnons etc. Liaising_ s _
[Foreign government |Cooperation . .~ .




V.6 .Function/Ser\dces/FaciIities/Equipment, of Techno Centre * -

Here, maintained function, content of service of each centef, and facﬂltles and equlpment

were examined.
- 1. Mechatronics Testing Centre

(1) Objective _ _
This centre is made to promote upgrading of electric and electronic industry, leading-indnst'ry o

in 2 Malaysian economy, to be able to_adjust srnoothiy a iew infernational standard.

(2)Activities

The centre will conduct’ various testmg of adaptablhty to the standard, espe01ally EMC | 1'
equipped with Aneehou: Chamber wh_neh it is dlfﬁcu_lt for each'ente_rpn_se_ to equip .a,.'nd-; o

maintain, - And it has further business of certification the conforming- to the standards, of -

* being an agency of apphcatlon to standards, of supplymg mfonnatton on standards and of
bemg a consultancy serwce for adaptatron to standards o R )

CRtis necessary to obtain a guarantee that th15 centre isa proper laboratory for the standard
from a proper organization in case of - provtdrng testing or measurement services : for'-'f
adaptation to standard. To certlfy the product whlch is exported to every country in 1 thie world
' a proper person should test or measure the product by a | proper method. in facrlmes whlch

have proper examination equlpment

Activities _
1) The first phase .
- The EMCis main]y'placed._
2) The second phase e
- Endurance of the sermconductor in addltton to EMC is exarmned
3) The third phase - e SR
- In the field of electromcs technical i mnovatton is s0 drasttc that 1t lS necessary to .

mvest1gate how the centre do at the thlrd phase in the step of the second phase



~ (3) Facility Plan
~ Referto Table IV.7.1

@ Organization system

1) Recrumng and Trarmng |
The researcher is requlred to have a knowledge as a specrallst for testing, and to be able to
take adequate advises about the measure of the product whrch has somethmg wrong, to be

familiar with the standard and to have 1deas how to pass the standard especially in the EMC
field.

| 2) Organlzanon systern

Org tlon structgre . _ o _
The busmess department provrdes the consultancy service, the agency service of applscatlon
to vanous standards and the certrﬁcanon service. The two employees are proposed

" The testmg and measurement department prov1des varrous testlng, and measurement semces
related to electromcs and glves some advrce regardmg a defectrve product T he EMC testing
and measurement is’ mdependently conducted by EMC engineering laboratory which under
the testmg and measurement department The number of employees is 3 for EMC and 1 for
the other exarnmatrons in the ﬁrst phase These number of employees are mcreasmg 1n

. proportion to the number of requested testmg_ and measurement of each phase. |

Manpower Plan . e e .
N I Ist phase: -~ 2nd-phase - 3rd phase.
- [Business department - _ ' 2 2 2
Testing & measurement department o 4 6 - 6 -
EMCO) S ) R C ) B GO
‘--'Total" S e B el Syl e

' M@ ggement structur - . _ _ e
“EMC englneenng laboratory is thought to be entrusted to the private sector. For the

o :laboratory has necessrty to gam the guarantee of the standard the consulerable demand

lS expected there is a enterpnse whrch wants to manage thrs laboratory, and the busmess

) of thrs laboratory can be separated from the other busmess of: Mechatoromcs Testmg :

Centre ‘



2. Material & Surface Analysis Centre

(1) Objective . L
Material & Surface Analysis Centre will be the central organization within the Techno
Centre to support the development of hlgh-tech mdustnes such as semlconduetor and
hard disc drive mdustry Imtnally the centre will enhance the quahty control of hrgh-tech

industries and gradually supplement the R & D capabrlmes in process desngn and product

development

(2) Activities

The centre w1ll prov1de the analysrs and measurement services of matenals parts and'
products for the industries in the KHTP and its surroundmg areas w1th a partrcular focus
on hard disk drive and semiconductor mdustry o '

The centre will also provrde consultmg servrces on product1on methods and quahty

control through fallure analys1s based on advanced micro-area analysrs

1) 1st Phase _ o
At the first phase the goal of the centre rs to bulld foundat1ons for bas1c analyses and
N research for sem1conductor metal and ceramics. The rnajor areas of analyses are '

- Composmon Analysrs

- Surface Analysis

- Structure Analysis
~-3D Composmon Analysrs

'2)2nd Phase L
‘Based on the bastc capabdmes developed dunng the first phase at the second phase the
-centre will be expanded to conduct the analyses in further mrcro areas and to otfer more

'eomprehensnve analytlcal services for semlconductor and hard disk producers
3)3rd Phase - . - _ -
In accordance with the development of the KHTP the reV1s10n of target mdustnes are -

carried out and re-equip the centre to meet the changmg needs '

~g2~



(3)Facility Plan.
- Refer to Table IV.7.1

(4) Organization

1 YRecruitment and Training _

The researchers qualifications are the degrees in 'p_hysics or chemistry, and experience
with actual analysis. It is known to take more than three years of on-the-job training with
proper guidance and wit_hout‘_experienbed léadefs it sometimes take 5-10 years.to build
competitive expertise. JUdgin'g" from the u_rgency_of the services, it is recommcnd_ed to

 affiliate with a well-established private laboratory for smooth start-up.

2) Manpower Plan

_ 1st Phase - 2nd Phase 3rd Phase
Researcher - 9 13 15
Administrator R N . 2
Total - 10 . 4. 17




3. Environmental Analysis Centre

(1) Objective
Through the services offered in inspecting water qUality and offering‘measuré'ment
services to enterprises established in the KHTP and to related reglonal enterprises,

assistance is given to them for managing environmental preservatlon

The facility will be used as a comprehenswe service orgamzatlon for oﬁ'ermg water-

related: mspection meastrement, and consultation for the penpheral l’eglOﬂS and all

Malaysia.

(2) Activities
Policy | | |
Target field of this centre is inspection and measurement of liquid. And at the next step,

the centre aims inspection and measurement of air.

Activities
I) The first phase _ _
Inspecting and analyzmg water, partlcularly pure water, and soil quallty of water and soil
used by enterprises _ "
Analyzing waste Watef, sludge, and fluids in intermediary. staﬂa
-Inspecﬁon and measuring toxic materials: -
Inspecting and analyzing organic toxic substances .
Inspectmg_, and analyzing i 1norgamc toxic substances _
-Inspecting and measuring non-toxxc substances: Measunng BOD COD S8, etc._ -~

Consultation services for waste water disposal facility and other_ facdltl_es

2) The second phase

-To unfold area of expertise into gaseous substances in édditi:(in to water quality |



3) The third phase
“While the third phase may mclude noise and vibration, a fuli study will be made at the

'second phase level since - many new facilities may be needed.

(3)Facility Plan .
Refer to Table IV.7.1.

(4) Organization

1) Recruttmg and Trammg _
" When the centre will launch, it will be difficult to line up the professionals for inspection
and measurement requlred by. the centre. Therefore, such personnel will be recruited
-fcrm pnvate corporations that handle similar work It is 1mportant to build the business
orgamzatlcn by 1nvelvmg enterprises that can form joint ventures from the planning stage.
By utilizing the know-how of these enterpnses the technologtcal level of the

Environmental Analysis _Centre will be enhanced.

-2) Organizational Structure o

' The Environmental Analysts Centre con51sts of two departments Technical Supporting
and Analysis Department and Business Department. The ‘,a:c_tmtles of the former is to

“analyze. and inspect water -and - air, '.to offer. consultancy services for installing
env;renmental facﬂmes to analyze the needs for new envxronmental ‘analysis, and to

E submlt management plan : _

. The: act1v1t1es of the Eatter is to train of employees to dlspatch employees to outsule and
to promote technologwal exchange wnth universities and personnel exchange

N A part- ttme researcher system will be maugurated to supplement any shortfall of

'.researchers.
' -Manpower'Pl_an'._: _ R
T . "-'ls-_t_Pha'se' ~ 2ndPhase ~  3rd Phase
/ Researcher R AR 7 e R
o Management ofaccountmg T R IR, LT R
rotat IR T | C



4. Industrial Network Centre

(1) Objective _ _
The objective is to enhance the technological level of existing enterprises in the northern

region of Malaysia, to create assembly network, and to create and foster riew enterprises

within the network.

(2) Activities

~ Basic Policy _ _

Of the functions of the Techno Centre explained eariier; the improvements made in the
conditions for the organizational formation of product innovation and assembly support
the creation of investment opportunities, and also provide s'up‘po'rt for start up, '-growth

. exchange, R & D, and 1nformat10n to businessmen who w1sh to tum their mvestments

into business projects.

Agtivities -

-The foIlowmg functions will be avallabie as facilities for start up and growth support
- Start-up Support: Operatmg rental laboratories -
Growth support: Operating open laboratories _ o

- Support prototype production industries

-Exchange Programmes
In order to pursue the objectivés described _'above,' it will be necessary to"st'a_r:t from

whatever is close at hand. The centre will schedule the foll'ow_ing' bla'ns.'-

- Opening Kulim High-Tech Salon . | _ _
This will be a membership' salon held about once a month. An attempt will be made to -
promote exchange of mformatlon among the members ina free atmosphere The target‘
members  will pnmanly be corporate proprletors There are many cases where__..

opportumtles for exchangmg opmlons lead to new busmesses

—36:‘—-'.



- Opening general workshops -

A three-day workshop to be held twice or three times a year. The target audience will be
corporate and university researchers. The results of the workshop will be published as
workshop proceedings. The centre will also consider creaﬁng data base to record the

proceedings.

- Openlng specnal workshop (pnvate)
This w111 be a work shop held about once a month. A separately orgamzed officer's
meeting wzll determine the topics to be discussed and the lecturer to be invited: The

audience will be researchers and the like of member enterprises.

-Offering Information
Library service--> Data benk_ retrieval service --> Multi-media service
| This service seetion will: start by promotin'g-infonnation exchange service for the
| followmg mformatlon required by businessmen. ' :
'Text retrieval service for techmical text, journals and other techmcal mformatlon '

Proceedmgs of workshop held in business exchange programmes

- Corporate Information Service
Service to offer information on parts and parts materials by data base

Information service on vendors

. -Networkmg |

Promote networklng by group of enterpnses that use the technology centre's services
.'1) The networkmg will start by creating ‘a loose organization or organizing information
exchange meetlngs or to stage exhibmons and gradually transform the orgamzation into
a more speclahzed and soild set up

In any ‘event, it is 1mportant that the orgamzatlon is flexible. to accept changes
‘ 2) The next stage is to form various unions, assomatlons or federatlons from industrial

‘- groups or- groups shanng common mterests when’ the tlme comes for establlshmg and

- formmg larger groups that encompass entire groups |

3 -. e



3) These will be important infrastructures for people and society for the industrial
networking era as "element pools" that flexibly interchange networkings. Moreover, to |
maintain the higthcch quality of the centre is to create investment opportunities and

product knowledge through technical communication conducted within the infrastructure.

(3) Organizational Structure _ _

A major objective of this centre is to create a wide: human network than to possess
‘technical qﬁality; For this, the centre will aggressively utilize pérsonnel from the pn'v_hte
sector for securing human resourceé. ‘For example, it is necessary to assign pedp}e with
unique background such as those who are involved in projects to dévelop'businesses' on

an international scale, or those who are knowledgeable about the industries in the

northern region.

Manpower Plan

- 1st Phase 2nd Phase  3rd Phase
‘Exchange Department _ 4 - ST T R SO
Planning Department : 2. 3 3.
Business Management Department 2 2 2
Total 8 . 9 g

T



5. Information Technology Centre

(1) Objectrve
The IT Centre: led by USM was pianned as a facility to promote the development of
computer software and particularly educational projects in the field of information

technology. The purpose of the centre is explained below. -

-~ -To fac'il_itate the exchange and transfer of information technology knowledge
and"appli(iations"' : | | |
-To encourage the use of information technology in industries
- Toact asa resource centre for IT development
- To act as a reference centre for IT -
- To function as a communication hub
- To attract mdustrres to locate at the KHTP

= To become the focal pomt of an IT or Soﬁware Park

(2)Act1v1t1es
~The IT Centre is an orgamzatlon (pubhc research organlzatlon) operated by USM, and
its scope of busmess covers information technology (IT). Its main business content is
shown below. ' '
- Training Cou_rs'es_ )
- Ser_ninars and Workshops
- - Consultancy
- Provision of Computmg Facrhtles
- Reference Centre

- Commumca_t_ron Centre:

(3) I*acrlltles o

The facrhtres consrst of the IT Centre burldmg and soﬁware park.

B



(4) Organizational Structure

The staft for training, consultation, and research are basically provided from USM on a

part-time basis. However, it is necessary to fill these positions with full-time staff.

(5) Cooperation with Other Centres

The IT Centre is to conduct training projects in the field of IT with various laboratories. '
There is a need to have intimate cooperative ties with the Human Resource Development

Center and various business areas (notably in CAD/CAM area) to effectively use

personal computers and work stations which will be installed for the training courses.

ST



6. Human Resource Development Centre

(1) Objective

The objective is to nurture industi‘ialist, engineers, and technicians in the northern region
of Malaysia who will be directly involved in production and R & D activities and wcrk
.wit'h_in the plants as well as to foster pefsonn'el' who are capable of responding to the

' global movement on standardization.

(2) Activities -

The training and education for nurturing personnel i‘equires a high degree of know-how.
At the same time, an important point in making this succeed is whether there is a huﬁian
‘network is a wide range or not. | |
: This centre educates personne] by d:rectly hookmg up w1th work sites. The results from
the educatlon do not only involve personnel but also mformatlon that are dlssemmated
through the Industnal Network Centre and IT Centre. This in turn contributes to the
totality of Malays1a science and technology education and for industrialization ‘as a

~ whole. -

Activities
The trammg contents are selected on the following perspectlve
| : —Trammg on quality control and productlon process management
~ -Training on standardization of product and production

~Training on automation and efficiency

N Trammg System. - _ _
Trammg system will be adopt mlddle-term programmes 2 4 week

Therefore; th_e training centre shall_have lodging facilities.
g :(3) Facnhtles Plan

_ _:Whl!e it is desxrable to have an AV Room and a sxmultaneous 1nterpretmg system as basw

_facllmes and equ1pment

REEETI



As for the specific equipmeﬁt.and facilities, these will be d_ecide_dlaf’cer consulting with

the business partner.

(4) Organization Strﬁ_cture

Since the actual operations are entrusted to external organizétions,_the number of
employees at the centre is helc_i. 10 a minimum. . ' _ _

The task of planning adjustment involves promoting tfain_i_r’;_g projects while es_tablishiné
cooperative. links with external organizations: for task consignments, and.-to conduct
publicity activities on the importance of these training projects, and .to. utilize

administrative support measures for the training projects. (usage of HRDF). .

Manpower Plan S S o
S o - l1stPhase ""2nd Phase’ 3rd Phase |
General manager of centre ' ' ) Ly (D
Management of facilities and equipment (1) )] 033
Planning T A T A
Business management . o T (ST AN RTINS B
Total S 2-4 3-5 3-5




7. Sales and Promotion Company

(1) Objective _
~ Instead of assrgmng individual marketing staff at each centre to take: orders, it will be
more effective to offer higher quality services to the users, and expand business by
establishing an organization and sections that perform the comprehensive order taking
duties for the three centres. |

Thus, an umﬁed orgamzatlon or "sector" separate from' the three centres should |
pnmanly perform marketmg and such organization will cultivate demand for the services

in co_mmon for all of the three ce_ntres.

2} Activities
The ma}or contents of operatlons are as follows: -
-To promo te demand for testing, mspectlon and analys1s for the three centres
- To corporate of he three centres R
- To oﬁ"er services a$ intermediary or for introducing persons and organizations to
solve problems within companies

~To study and research on future mspectlon and analytlcai functions for the three

centres

Scope of Busmess '

B The busmess territory basrcally wrll mvo]ve companres located within KHTP to which
pnonty wrll be glven to meet their demands ﬁrst However it will be dlﬁicult to run a
proﬁtable operanon on these companies alcne Therefore the territory shall cover the
- regions of" KL and Iohor where there are- heavy concentratrons of 1ndustr1es centering -

around the northem states of Kedah Penang and Perak

) Orgamzanonal Structure _

Q_gam_____r zatlon i '. :

The. most 1mportant operatron for thrs orgamzatlon is to develop demand for the services
) offered by the three centres In order to promote these businesses, it is necessary to

' : assrgn personnel who are knowledgeable about the three centres, those who are farmlrar



with the respective fields and those who have specialized knowledge.

Notably, for managerial personnel, it is necessary to use persons who have specialized

knowledge and detailed knowledge of the industries. The staff wdrking under the

managers must have specialized knowledge and business senses. -

Manpower Plan_

1) Manpower plan is based on the foliowing policy.

- Assigning sales pérsons by each industrial category

- Assigning liaison personnel to link the centres with industries and 'g'(')verﬁm_ent

- Assigning personnel on regional basis

- Assigning liaison personnel to overseas markets.

Among these, the most important would be the business efforts on industry basis becaj_u'se

the most important thing is to develop individual market. channels.

2) Organiiation

Organizational Structure Roies of Each Department

Head Office (KHTP Office)

General Affairs Depariment J

Representative i
Director Planning Adjustroent Départment |

Persons in charge of KHTP.
Persons in charge of KL

Persons in charge of Johor -

A

: . EL-SE
i[ KHTP Office i_ ME-SE
" T "GM-SE
——— KL [T
o FL-SE
| KLOffice .| MESE
L | oMsE
" JohorOffice . .
e 7 PEESE
_ 4 Johor Office 1.1 ME-SE
AT . GM-SE;
Y

Head of MAC Centre
Head of TEC Centre .

Head of EAC Centre

Operations Department of MAC Centré
Operations Department of TEC Centre
Operations Depariment of EAC Centre

: ;“_.




First Phase Second Phase | -Third Phase . Rold and Business Content
epresentative 1 I Channe] to business and government cireles
Director : Sales activity by top management
-"Flanning Adjustment Formufate order taking activity plan,
Departmeni I 1 marketing strategy ete
rsons in Mutual adjustment of three dispersed offices
-¢harge of KHTP . ’ .
Personsin ]
carge of KL 1 1
Persons'in : :
charge of Johor _ )
Fersens in charge I I 2 Develop overseas markets
of Overseas markets .
General Affairs 2 2 3 Accotinting ete.for all
Department
Head oI KHT? Cffice l T 1 Operational hase for kedah,Penang,and Perak
) states -
EL-SE 1 9+1 10+1 : : '
ME-SE 3 {Cne manager [(1Jne minager | Operational base for overseas lemilories
R stif] undecided) istill undecided) | including Thailand,Singapore und Indonesia
GM-SE . k!
!eﬁ& oF KL Oftice - [ [} (03] Marketing base Tor the territory of RL,
: . Selangor and Malacea states
EL-SE I 3+ :
ME-SE 1 [(One manager
) still undecided)
GM-SE 1
ead of Joher Office “T| Marketing base Yor the ternlory'of.lohor
state and Singapore
[ELSE ] s ’
ME-SE
GM-SE
Total 15 19 - 24

* _The post is laken by the one sefected from among the Sales Engineers of these fields
EL-SE (Electronics ficlds Sales Engineers)
ME-SE {Micro-Electronics field Sales Engineers)
GM-SE (General Manufacturing field Sales Engineers)
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IV. 7 Selection of Facilities and Equipment -

Based on the management strategies of the Techno Centre, the facilities and: equipment
to be introduced will be sophisticated system from the initial phase. The outlinie plan of )

each centre describes the list of the equipment to be procured.

For the technical Appeal aﬁd financial stability of the Techno Centre; th’_é selecﬁon of'tﬁ'e -

equipment; - - | : ' | o 7 . -
-Should_ be based on the sound needs of the users in the KHTP and the sufm;iﬁﬁirig
areas, ' | | - | | _ . . |
-Should Be' advanced and uniqu¢-to make the Centre as an. exCellent_ research
labdratory, | . S B
-Should promote the R & D capabilities and shift to high-tech industries.

R



Table IV.7.1 List of Equipment
' Unit{ RM 000" }
{5t phase 2nd phase " 3rd phase Total
[A. . MECHATRONICS TESTING CENTRE
(1) EMC Engincering
Anechomc Chamber 8, §00 8, 600
- Instn o 4,300 4, 300
: sub Total 12,900 12, 900 |
2) “Eloctronics Testing .
~High Temp & humidity burn-inr test systern : 860 880
-~ Blectronic voltmeter . 5 X 3= 25 i 25
- Digital multimeter 10 x B = 50 50
. —Oscilloscopc 11 % 5= 5% a5
e T sub Total 130 850 890
B. MATERIAL & SURFACE ANALYSIS CENTRE
1) Matcrial Anatysis ~ .
Dyrwnucmo}mthmtester 1190 11
-Bnrm:',l havducss testcr 301 30
"~ Surface roughmicss lester 120 - 120
-~ 'Thres dimensional profiler 1,370 ¢ 1,370
= Torgtic testing machine i &0 |- &0
_ - -Impact Igsting machmc ] 80 50
. _-True circle tester 55 . 160 160 |
- Uptiversal ial testing machi 550 | . 550
- = Scanning ultrasomic microscope(SUM/SAM) 860 B60
_ “Differential scanning calotimeter 100 H
- D:ﬁ‘ucnual thclmal anatyser 15 ]
) Total 3,505 3,500
(2) Nerial Surface Ay .
- Eleciron probe X-ray nucromalyscr (EPMA/EDS) 3, 480 3, 480
=Tr issioni ¢lectron micrescope (TEM) 2, 140 2, 140)
- <X-ray photoetectron spectrometer (ESCA) : 2,570 2,570
- Secondary ton mass spectromcter (SPMS) 3,430 : 3,430
'-Scmmng auger cloctron spoctrometer (AESY . 3,140 3, 140
-8 g probe nncroscopc (SPM) i 720 T4
- Scannirg Tonncling pe (STM) S 2,000 2. 000
- Focused fon beam system - : 2,000 . 2,000
- FE-S¢ ¢ clectron microscope (FE—SEM) : 1, 500 1,900 |
T Raman spectrophotometer : 1,060 1, (60
- Microscopi picturg storage unit 220 20
- Fouricr. trahsform infrared spectrop 110 10
- X-ray fluorescence spectrometer 1,290 1, 250
= X-ray diffractometer 410 400
= Optical microscope B5 - Bh
- Spesim malmgeqmpmcnt 1, 140 1, 140 |
- sub Total 14, 295 25, 285
IC. ENWRONN[ENTAL ANALYSIS CENTRE -
- Atomnic absorpiion spech-ophatmnctcr ) 190 130
T «do~(Flamcless) - 250 X 2 = 500 500
-Ton chromiato analyser 190 x 2= 200 209
+Gas chtomaogaph o : 70 B
- Gas ch graph mass sp 201 . 320
- High performance liquid chromatograph T 110
- Inductively coupled pl ‘mass spostrometer 1,030 |. ‘ 1, 030
= Inductively coupled pl spectromedor . 450 450
- Ulirasonic ncbulyser i R 140 140
-ODmeter 7T X- 3= 2 : 21
- pH meter, : 10. X 3= 30 30
- Spectrophotometer - R0 -2
- Constani Tonperature hmndﬁy_chambcr : : 33 : ] 9%
- Thermogravimeter : T
T -Water puifier - : 30 30
-'-Tm:lurgnmwbonmakym 125 % 2 = 250 250
- Total rtrogen analyser . : 1 285 [ 285
- Sikica analyser” .- - ‘170 170 |
- Fume and waﬂc fuid Trealmmt equipment |- . 2,860 i 2, B60
B i waeul : 6,310 60D 6, 910




Unit{ M 000')

2Zrd. phas;e

L

- 1st phase 3rd phase Tatal
ID._PROTOTYPE FRODUCTION ———
-CNC precision lathe 570 hTd
-Lathe 204 . 200
- Drilling machine T T4
“Universal ool grinder " 80 T80
“CNC vertical milling achi — 530
-Precision surface planar 630 630
-Bench grinder i2 12
| -Bench drilting machine 10 10
-Jig plate - B 60
-Metal band saw 200 200
~Plate bending machine (Brake press) 140 140
-shearing machine : 140 140} -
-Ekectric welding cquipment - 23 15
-Oxi-acetylenc welding apparatus 5 h
__sub Total 2,110 —-2,710
E. LABORATORY EQUIPMENT . . . - .
- Drying oven 12-x 5= B0 | 12 X 5 ="-"H0 YR
-Centuifuge 20 X 5= 100 200 % 5 = 16D —. 20
- Awloclave 8 X5 = AR 20 x5 = KO 200
- Water distilling unit 15X § = T4 16 X 5= “T§ I8 |-
“Refuigerator 26 X b = 130 26 X 5= 10T 260
- Draft chamber 02 x 5= 0 92 X 5=" 78] ezl
-Cenier table 20 » 10 = 200 20 X 10 =." 200 - 400
- Side table 10 X 90 = 900 10 X 90 = 's000 - 1,800
- Side sk 10 > 20 =" 200 A0 X 20 = 2000 - . 400
| '-Cabinct X3 = 4 12-x 20 =" 2407 480
- Shelf 10 X 20 = 200 10 x 20 = 200 .- . -400
- Gilass ware & uiensils 751 : 15 )
N sub Total 540 [ 2,540 5,080}
F. OTHERS : . )
-Work station 30 x 4§ = 120 |: 120
-Server 90 90
__=Personal computer. 6 XB6D= 360l 360
R sub Tolal : 570 L 570
Total 40, 250 10,950 | - 6.B1} . 58,010
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V SPATIAL DESIGN OF TECHNO CENTRE

V.1 Basic Policy

The Techno Centre will be located in one of the lots along the trunk road running north-south.
These lots can be collectively called the "Business and R & D Core" of KHTP. It will be the
basic policy of this Study Report to have the Techno Centre play 4 central role in the Business
and R - & D Core. This can rightly be claimed given the wide range of R & D support services
and the long range perspeetlve vested with the Centre toward the mdustnal development of

the region and the country as a whole.
V2 S_p_atlel_ll_;ayout |

The lots for the Business and R & D Core are laid down encircling t'h.e' factory lots on the west
side of the industrial estate and along the trunk road. The layout is dually ideal from the view

point of the access to these from the factories and of the approach for the visitors.

'From the wew point of connecting these Centres and Zone physically and functlonally as well
-as of the Techno Centre s central role, ev1dently, the one 1llustrated in F1gure V2.1 seems the

| :best.
V.3 Spatial Design

The WhOIe-lot where Techno' Centre will locate could be collectively called the Techno Core
and wﬂl be desrgned asa complex in between the Techno Centre on the north and the trammg -
_centres on the south a plaza wrll be placed asa gathermg spot for the entlre Business and R &

D commumty

s recommended to have the plaza play a very srgmﬁcant role in the Busmess and R & D -

_"_commumty ereatmg a very pleasant space wrth greenery landscapmg and art1ﬁc1al structures,
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 and furmture The plaza nught as well be provided with access roads for vehlcles connecting

with such places as R & D Zone or' Town Centre by a ramp or an overbridge as itlustrated in

- Figure V.3.1
V.4 Architectural Design
. Architectural Design

Architectural des1gn of the Techno Centre will be camed out in the following sequence '
Archrtectural deslgn concept ' ' '

Scope of services rendered at the Centre

Space requrrement for each service

.Functronal relatronslmp of each space

Movement lines of people and goods

Safety and secunty

~ Inview of the dlscussmns on the necessrty, ob]ectwes and funcnon of the. Techno Centre, the
| -followmg concept wall be laid down: '

Malaysna s asplratlon toward mdustnal advancement

. ’Symbohc 1dent1ty as the centre for lngh—tech drlve

Modem technology " : .

Subtlety of the mmds of people of Malaysra

- Several key words wrll be employed as medra to represent the above notlon as given below:
. Colonnade rernrmscent of Mosque e e '

Courtyard and plaza where m:nds of people meet' o

. Atrium, also the same as above - |

Metal and glass representmg modem technology

. Water or pond representmg seremty and punty o
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Functional relationship among the various rooms and spaces corresponding services:in Techno
Centre will be analysed to achieve horizontally and vertically efficient arrangement. The result

is illustrated in Figure V 4.1

Thought will be given to the following aspects in shaping the overall feature of the building.
‘Symbolic identity o
Close relation with the Plaza

Inviting feature of approachway for visitors

Train of thought would in the end lead to the M-letter Shaped winged building as shown on
the right bottom. '

The winged shape of the bulldmg would enable the assignment of functlons wmg by wing, A
clear separation of functions ehmmates the conflict of moverment lmes of people and goods.
Central wings will stand hlgher than the others to secure a feelmg of stability and to draw the

eyes of people toward the centre.

An atrium w1i| be placed in the centre of the buzldmg and upper space of it will be vmded up 10
the roof which will be entlrely covered with glass on stcel structure The glazed roof wrll be :
sloped up toward the junction of the wmgs c_o_nst_ltutmg a tr_1ang1e_r_o_of._ The pergc!at frames are
encroaching into the atriur_n on the Plaza side t‘or an easy access fo.r.thc c_)uts_icle comfnunit_y_ on

this side.

If necessary, the building could be exparldcd_wing‘by; wing, To put a floor on top of the other
is practically 5 little h'azard.oﬁs if not toc. .difﬁcult Steel stmcturee ihstead of :reinforced
concrete can be used for this purpose using dry-constructlon method mlmmrzmg the chance of
disrupting the ongomg operation. Horizontal expansron on the other hand is rather easy on the

ground floor at the east and west wings in north—south drrectlon

Upon examination of the sizes of labaratory f'or varlous purposes a co]umn lme gnd of 6 5 m L

(bay) and 8 m (span) accompanied with 4 m mtermedlate central span 1s found to be very
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- flexible and versatile in use. This grid will snugly accommodate various types of laboratories

and incubation rooms. This grid will be used as the unit module throughout the building.

Because of the flexibility of the unit module as introduced in the above paragraph, conversion
of a room from one purpose to another can be done, where with the provision for the utility
shaft for piping, cabling and ai_r' ducting, an incubation room can be converted to a laboratory

quite easily, and vice versa.

E}(te_rior finishes of the building will be either of aluminum curtain wall which, though a little
expensive, would imply the-shifting from. concrete age to metal age in the construction
industry giving a high-tech sort of feeling, or ceramic wall tile which will give the building a

sedate and neat 1mpressxon 1f properly done, something des:rable for a research laboratory.

If the C«_:h_tre' is to play a more important role than just a local centre,. it would have to be a
relatively large building. Increasing the.c_a;ﬁability of testing and measurement will be easy once
the finance has been secured whereas the expansion of the building is time consuming, hence it

~ is a wise investment to have a little extra allowance of space to.the building,

2. Anechoic Chamber - -

An anechoic chamber will be constructed independently to the man building for its special
 features. The chamber has to be large in plan as well as in height with heavy insulation on walls
and ceiling w1thout a wmdow Testmg objects may vary from small electronic gadget to’ large
dnvmg- engine; .the-fac_t that requires easy access from outside.’ A test will last for hours or days,
. 50 éven abed room will be needed for the testing personnel. '

3. Building Se_ryi_cés Sys_téms

Domestlc water w111 be tapped from the water mam runnmg along the sub-road of whlch

' demand is estlmated at about 40 t/day (200 l/day/person X 200 persons)



House waste water will be discharged into- the waste .water pipes running nearby. One the
other hand, waste water from the laboratory sink: and gas’ scrubbers for draft ch'art_tbers_. will
have to be hartdled separately from the house waste watér on account of toxic substance
contained therein, |

Solid toxic waste corrling out of the laboratories will be collected in spec'ial.; containers and

taken to the toxic waste depot of KHTP. ..

Total power demand at the Centre is estimated at about 2,300 kVA (15;000_1112 x 150 VA/m?),
Power will be received at power receiving’ room where voltage will be stepped down from
11kv to 415/240 V, in three phase, four-wires supply system. Emergency power generator will . .

not be considered..

For the microanalyses and environmental analyses at the laboratories phre' gas such as Ny, Hp,

Ar will be used. These gas will be supphed individually to each requirement by gas cylmders as

a central supply station can not be justlﬁed due to the small demand as a whole.

 Air conditioning system will be consisted of inverter controlied 'se]f-contained:-room air
conditioners and seif-contained - packaged air conditioners with. air dtzct. _systern both
accompanying air cooled cortdensing units, The.._f‘orrner will mainly - be- used for offices,
laboratories and the Tike while the latter for public or common spaces such as corridors? halle,

etc. .

Fume exhaust systems will be pro'videdrindividually'- to euch- leboratory eq'uipnient' and "

analyzers as draft chambers, atomic absorption spectrometers gas chromatographs etc. Arr _
exhaust duct for the fume will be connected to scrubbers to. remove toxtc substance as',
required and the scrubbing water will be conducted to the laboratory waste water dlspo_sa]. -

plant as previously discussed.

The ﬁre protectlon system wrli be. prowded in comphance wnth the appllcable ﬁre code of the E
reglon Partlcular attent:on w111 be pald to: that for the anechorc chamber for 1ts specral feature o

non—wmdow heavtly msulated bu:ldmg



_Enti'y to some analysing taboratories, research laboratories, incubation rooms etc. by an
unauthorized person will have to be restricted. Security control in this regard will basically be
carried out 'by security guards posted at the critical spots. If deemed appropriate ID card

- system will be introduced providing electrical locking system to the required doors.

If deeinéd appropriate all the building services' systems will be monitored and controlled
centrally by'clectronic computers. A control room will be set up with control console and all

indicating panels.
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VI FINANCIAL ANALYSIS OF TECHNO CENTRE
VL1 Prediction of Demand for Techno Centre Services

We first consider merket scale of Northern 3 states ( Kedah, -Penang,'Pera.k }yasa
prediction of demand for services at Techno Centre In case of EMC test and measure,
the enterprises send products to therr home country such as Japan now. ’I‘hls shows that
- the demand for Anechoic chamber will prevail throughout Malaysra furthermore all area
of South East Asia, if only a condition is given. In short the predrctron of demand for

services in this report should be realized to be a basic demand for startmg busmess in each

centre.

The results of prediction of demand are shown as follows.

1. Mechatronics Testing Centre -~ RM 12.0 million

2. Material & Surface Analysis Centre ~~ RM 13.7 million |

3. Environmenta! Analysis Centre ' RM 2.5 million: |

4. Human Resource Devetoprnent Centre. . RM 2.2 million '

V1. 2 Cost Estimation

The capital cost for the facilities,- inclusive of buildihg, road .pavement,. etc. a_ha for the
equipment in the respective centre is estimeted at 1995 prices Ifor each phase. The

_ operatron and maintenance cost (0&M cost) exciudmg staff e expense for the facilities
and the equipment is basically estimated at the percentage of the acqulred cost Here the _
acquired cost is estimated capital cost plus escalanon factor '

The percentage is principally assumed as follows.-

: I_nveStrnent Cost . Q&M Cost per Invg_s_j;ment |
Facility * RM28.73 miltion 2%

Equipment RMS58.01 million Phase] C10%
- - Phasell . T%
o R IR I?_hasell'_ﬂ . 7% L
Total RMS8674million. . ot
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