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I. llOI,E OF MATERIALS IN £!,ECTRONICS TEC//NOLOGY AND TEC//NOLOG'!' 

DEVELOP.'IENT TRENDS 

Electronics is all pervasive activity which has applications 

in communications, pol!ution control, energy saving, modernising 

industry to improve economic benefits, etc. as also, in improving 

standard of living. Another distinguishing feature is an 

astonishing break-throughs achieved in its relatively short 

history, in optimising the performance and cost of materials, 

components and systems, through exploitation of materials 

properties and phenomenon. A deeper understanding of intimate 

relationship between the processing, composition and structure of 

materials on one hand together with their prcperties, functions 

and applications, on the other, i.e. , the interact i ..:e knowledge 

c o u p }_ i n g o e t \.: e e n ma t e r i a 1 s and t he e n d p r o d u c t s , h a s b e t:- :1 
I 

increasing. 
' 

The electronics end product, can be thought of 

I 

compact system of intricate and highly i n~er-de?endent asse::ibl y 

' 

of materials, each carefully selectd to p~ay a definitive roie 

in an organised manner. In this context, not only the materinls 

like silicon, gallium arsenide, ferrites, liquid c r \. s L a l ~; . . ' 

' 

ser.iiconductors, etc. are important but processed metal~. 

chemicals, ?Olymers, ceramics, etc. ~re also important. 

The ~a;) bet.ween the advanced and the conventional, lechno lo,~:> 

has bPen \.:idening and new innovative deve 1lopment.s arc becommi,nt; 

the comp•~~:t.ivc trend for survival in t 1hc context, of glob,al 

environr.if"!nt. The quantum of investrncnt 'required is 1 increasin~ 

ho t. h f o r d e •1 c l o p i n ~ n P. w t. c c h 11 o l o ~ i ~ s a s ' w c l l a s t r 1 

:i n s f c r r i' n ~ , 

these into new rroduct lines. Carry in~ o'ut advan(;c H&D to~~~ Iv , 
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Though the long term and short term b~nefit.s c.f technology 

development may vary for industrialized and developing cou•1tries, 

the need to have intensive R&D acti'l.·ity has been e·:er incrcasin~. 

It is known that the value addition arising out of the technology 
'· 

input is increasing over the recent years and the contrib•.1tion or 

basic ra'-' meiterials though critical, has beCtJC\e negligible in 

terms of the cost of the end product. 

II. STATUS OF DEVELOPMENT, CONSTRAINTS FOR GROWT// :\ND APPROACll 
FOR TECHNOLOGY DEVELOPMENT. 

The electronics industry in India, started around consumer 

products manufactured under protectionist environment ~ith import 

of ca~i tal goods, materials and technology. The product:.s '-'e:::-e 

generally selected based on the local demand to mee~ industrial 

and conzumer needs. With li~ited efforts for absorption and 

upgrading of the impqrted technology, and inability of local R&D 

' to provide adequate ,and fast results to meet the g:ro\.- i ng ne'·ds, 

the gap, betM'een te~hnology available internationally and that 

available locally, increased significani:.ly. Efforts to d~velop 

next generation technology remained limited. Most of the funds 

for R&D come fron: Govt., as the Industry, with lo" production 

volumes, is not able to provide adquate resoures for materials 

technology. 

The price of technology from advanced country is hi s;l-1. 

This makes developing country, in many cases, to buy the finishqd 

product rather than' the technoloi;y, because of the commercial 

consideratio:"ls arisin~ out of low initial demnrad. Thu~; ,the 

develop'in~ countri'e'~; find it difficult. to hf' a lead<'r·, i11 

technolo~y at any tifud lo cbme. Thus thr proce:;s of t.rnnsfcri ~if" 
' 

re sou r c e s t. o ad v n n c e CJ ' r. 6 u n t r i c- :-; f o r 1'n'1 r c h :1 ~~ e o f ' p rod u c t ~ a s w -~ ? ! 
' ' 
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as technolo;y ccntinues. Moreover, continued a'l:ailability of 

resources for advanced technology a~tracts s c : e !l t i s t s and 

technologists to developed countries, effectively depl~ting the 

scientific talent in the developing countries. These issues and 

their long range implications are important . 

To achieve quanti tati \"e results in the context of national 

socio-economic policies, initially, the main emphasis could l:w 

on bridging the existing technology gaps and to explore 

possibilities of exploiting natural resources and skills for 

maximum economic advantage. An appropriate responsive 

organisational structure, as a core cf all activities 1-;ould be 

essential. Since major funding is coming from GovL. :1 

centralised s ructure could be acceptable 

In order to make the progra~me effective, the objectives and 
I I 

goals should be cle&r a~d quantitatively d~finable. The lon~ t0r·re 

' ' and short term goals ar~ arrived at based qn the availability of 

' ' 
the resources and exp~cted returns on t,he inve~temer.ts. The 

' 

respective roles of, nodal agency, i~dustry/pilot plant 

laboratories, national laboratories and academic institutions are 

clear. To ensure technology development efforts by the 

industry, necessary policy instruments are ,evolved to give fiscnl 

and physical incentives, to industry. 

The focus of Government efforts on devclopin~ electronic:; 

materials sector is mainly nn ~~cricrat.in~' 1inclu'.>lri<.:I c·utp11t. i . .-. 

meet thf: critical need:~ and Lr, c:isur<: tl'ir,hcr r<.:'t.llr'!\!> ora t.l.c· 

investments l->cin~ mnd-:::.' While dt·c:;<!!ll!~ t.h'c~' prirn·d.y, imporl.an:•· 
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is being given to criteria such as economic viabilty, export 

potential, criticality to industrial growth, etc. Sn~inecririg 

development efforts to transfer the 3.vailable R&D ..-esul t.s into 

pro_duction know-how, etc. is being given maximum support and 

involvement of industry, including private sectc..-, has been 

ensured during all stages of planning, impleme~t.at.ion and 

monitoring of the technology development programme. 

The nodal agency, Dept t. of Electronics I DO~ l is co-

ordinating with industry on the one hand and the ru. D 

, laboratories on the other. The technology de\•elopment. ~~·ogramme 

,on electronics materials, in addition Lo industry p~oooticn 

activities, has two components, namely, sponsoring pr-c:jects at 

, appropriate agencies and departmental programm~ to e~tablish 
' 

'technologies at pilot scale for important materia~s. The 

' 

' sponsored projects are co-ordinated under Electronics ~laterials 

, De v e 1 o pm e n t C o u n c i 1 ( EM DC ) a t a n a t i o n a 1 1 e \" e l a n d t h e 

departmental programme is implemented as nn autonomous 

' scientific S')Ciety which runs laboratories tinder Centre. for 

'Materials for Electronics Technology (C-MET). 

The objetives of the programme of EMDC are to develop a 

' strong R&D base for electronics materials and to meet the futtu·c 

needs of the country. The members of the Council and 

Working Groups are experts in electronics materiols drm•n fr·om 

industry and R& . .>.' Representatives from Scientific Departments, 

Finance and Planriing Commission are' also ~embers. Th-"' sr.:opr:- ' of 
' 

the project.s covers, R&D, pilot plant 'activit.if's, 'manpower 

development., sett:ing up of charac'tcr'1sation facilitic-r;, '~·tc. 

. 
' 
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The main objective5 of C-MET are to establisi: :_~chnolcis:: on 

pilot Sc3le for a range of electronics materials f0~ transfer to 

ind11str:.· for commerciali<:nt.ion, to e11sure l.imit.::·.:: ~:upply of 

critical materials for R&D and ind~stry, and to ~stablis~ a 

national data base on electronics materi~ds. In th.:- :irst phase 

t.hr2e laboratories ha\.·e ">een set up at Hyderabad t :--:,~ ult:·apure 

metals and related products), Punc- (for thick fi~:-, ;n:;terials, 

chemicals and polymers) ', and Thri ssur (for cera::::. cs and r<•re 

earth materials). A co-' o rd i n at i n g g r o u p i s 1 o c <.i : -=- d a t De l h i 

looks after overall asp'ects relating to policy, :.echnology 

transfer. finance and administration, as also, hol:ses the dat;, 
' 

bank. A few more laboiatories to cover other are!!.s \>ould be 
' 

se~ up in the second phas~. 

Thus, the Deptt.. of 'Electronics has a total pl.:'<n for the 

development of electronics materials. It has established a 

me~hanism to plan, impl~ment and monitor the programme with 

in.,;.olve;nent of ' industry p.nd academic in. The act.i\·ities, cc -~r 

' ' 

ent:aancing industrial pr,oduction for local consum;>tion and 

' 

e~q;>orts, taking up/suppor;ting re5earch in advance materiitl:..; a.-id 

co~verting R&D results into techno-economically viable products. 

Its comprehensiveness, therefore, is unique. India can share the 

experience hith other developing countries. 

IV. PROPOSALS, FOR IMPROVING TECl/NOLOGY COOPERATION BETWEF.f! 
DEVELOPED,AND DEVELOPlNG COUNTRIES. 

, The maJor ,constraint for the developing countr.ics to catch up 

with the industrialised world and to rca~ the benefits from the 

new materials, age, is availahilit.y of, artvanccc! t.rchnrdo~~Y for 

processing, prod•Jction and <q>pl icat ions of advancr· materials. 

countries 1 It is possibjf? t.o 1 i:nprov<~ t.h~ir inipac~., b: ~~eJ~ct~••!~ 
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areas where economic and technolo~ical benefits are generated ir1 

a shorter time frame, and the economic returns so ge:1eratl"'d are 

invested further to achieve multiplier effect. Some proposals, 

for consideration in this context are : 

a) A study assisted by UNIDO/UNDP is taken by the developing 

country to identify projects based on select ion criteria, 

which may include, potential of natural resources, 

investments already made in terms of production, technology 

development, research, etc. , the technolog icai gaps to be 

bridged, overall input to out put intensity factors etc. 

C-MET can ~ndertake this task for India. 

b) The broad recommendations emerging out of the above exercise 

are further discussed with individual developing country and 

the participating countries in the form of 'Intensive 

Workshops' to prepare action plan for follow up by the con-

cerned host developing country. The task of implemenation 

can be assigned to a dedicated agency in the developi~g 

country. For example, as regards electronics materiais in 

India such an agency, viz. C-MET, exists,' having necessary 

science, engineerirg and managerial expertise. 

~) India has natural r~sources for advanced electronics 

materials for global market eg. gallium; tantalum, rare 

earths, iron oxide. mi'ca, et~. and also a well formulated 

programme for the area: Adequate industrial infrastructure 
' ' 

in chemical, metallurg lcal and other f ielCis ex j s ts. The 

techn1cal exertise al ready avai !able covers wide ··ari cty of ' 
' ' ' 

disci~l~nes, basic to tackle the problems associatc>d wiLh the 

materiais technolog~, if advance tcchno~ ogy inputs arc 

available. :Thus, India' ·i~; one amon~st a very few dcvelopi11~ ' 

countries,: w:hich can enter the adve.nce:d materials: n~e to :p.lny" 
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a role in the global scenario and can take a lead role in 

establishing a 'Centre of Excellence in E:lectronics 

Materials' in collabortion with UNIDO/UNDP. Other developing 

countries can also join the activity. The scope of this 

Centre would include carrying out detailed studies for the 

developing countries, identifying areas for systemataic 

building up technological strength, providing training to 

scientists from developing countries in materials processing, 

as their applications and also techn0logy transfer. The 

scope of programme would also involve development and trans

fer of technologies tailored to meet the needs of the respec-

tive developing country. In addition, this Centre ...:an 

provide consultancy services covering research, developmer1 L, 

characterisation of materials, etc. 

V. CONCLUSIO!IS AND RECOMMENDATIONS 

The significance of new technologies and applications of 

advance materials in electronics and everyday life sysleru is 

increasing. Because of non-availability of appropriate advance 

technologies, the natural resources and skills are not exploited 

for full economic benefits to the developing country. 

India is implementing a well formulated comprehensive 

Govt. of 

programme 

for electron~cs materials production and R&D to nchievc a 

quai.'.:.um jump in this direction and can share. the experience with 

ether developing countries and help in formulating appropri tc 

programmes for them. UNIDO is assisting to narro....- the 

te,chnology gap, as wel,l ,as working actively in technology, tans fer 

from the advance count;ri,es to developinlj countries. Tl can help 

to, accelarate the progress of the Indian efforts q1r.:rngh 'prr,,jecl 

SU'Pv::irt in well select'ed 'arcns as well as setting ~IP 'a Centre of 

Ex,cellence. These activities in turn would serve the, <'lcYc-loping 

countries in their effor~s. 




