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Exnlanatery netss

Reference to "dollars® (' indicatea mited States dollars.
A full stop () is used to indicate decimmls.
A comma (,' is used to separate thousands.

The following adbreviations ire used:

1° integrated circuit
SEW? danta ‘rus Flectroaic Export Processing Zewe
DA “rade Development Authority

The monetary unit of India is the rupee (Rs). A pice is & bundredth of

1 a rupee. During the period of the project, the value of the repes in relatien
to the _nited States dollar was $U3 ' = Re 8.8C,

The designations employed and the presentation of the materis] ia this
publication do not imply the empression of any ocpinion whatever on the part
of the Secretariat of the United Fations concerning the leogal status of any
country, territory, city or apes of of 1is suthepitics, er conserning the
delimitation of its froatiers or o . ar .es, '

Meation of company names amd commewcial preducts @ses mot imply eadeves- ®
sent by the United Nations Industrial Develepasnt Organisation (UNIDO),
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SIMMARY

The metal-fiim regict.rg currevtly being jrolusad in Iniia ar in ~or.

not entirely suitable for expurt in juantity nor o thiny meot tne nigsh s

™y

:.'14

requirements of the internal market tor military ard industrial spriient Lon,

Furthermore, the unaven quality »f the raw material avallablc wi]! ~rag+a

kroblem: if fureign duppiies are to be restricted, Manutactur.: - aro p ot

Yoo W

irn

# puBition to reaqucd the technulogical gap in a catfini-ntly rno.rt timery ar g

the market 1n Inaia is not <t able ) absorb sufticient . ALl Y mge
y

rLotuctlion econumic and b JUStify & omre intenze leye st e e,

It would theret-re bo sdvisable !t search frr nin=lioaiar ey Ll
' " ntribute thne neceasgary know=how and to jistrit 44o RN N A At e

their countriess This contrivution might rejulre certain firancial t-. e

The Indian authorities should improve tne compet:'ivenage ot Indian somp e

by setting up a test reauit documentation scheme ard making tne rosilts L F

tesle aviilable to ary uger at the government l.p ratorioesg,




INTR: DUCTION

The levei ping pr duction of industrial electromic .quipment im Imdia and
the deman: tor squipment for military applications require am increasing number
1t righ=qua.ity electironic componeatse Por reeistors this requirememt eoculd
milnly be covered Ly using metal-film resistors. Por tmdustrial oquipment
"rioneing.inted” \varnished) resistors wouid be sufficient in moet cases,
whiie f : military uges "insulated” (moulded) compoments are required.

Meta.-film re-i-tor~3 have been produced in at least three factoriee in
India f 1 oome *imes Y-wever, accoriing to the findings of the potential
ioers oo Indian metal-film resistors, quality and delivery terms are met

Titintiy ¢ood yet to meet market requirements. The Trade Development
A.thriiy (IR theref .rc asked the United Nations Development Prograsme
{ WDP) to rrovide an expert on product adaptatiom, and it prepared a mission
to introduce manifacturers .f metal-film resistors to potential entrepremeurs.

The project entitled "Product Adaptation and Upgreding of Quality” was
£7 nedoed by UNDE and it part of a comprehensive plan of export develupment
¢ ine Government of Indiae. In addition to the mission by an expert om metal-
film recistorey, micsions by experts on the following electronic componente
were 1ncliwiet in the projects IC technology, tantalum oapacitors, power

trar.sist rooani 3hlide=state devicess

The micsiorn by the expert on metalefilm resistora lasted from 0 October
to 12 Noviomber 197 ,s The purpose of the misaton was %o sdvise Indian manuface
turers oroprotuct adaptation measures needed to improwe the export competiti-~

veness ar! market! acceptabllity of their products.

Durins detailed discuscions on technical amd commercial questions with
metal- and carbon-film resistor manufacturers amd emterpreneurs interested in
the field, it was possible to define specifically the lay=out of the production
processes required and the marketing arrangements mecessary to export ocompoments.

It was found that India was a potential produces mot only of metal-film
resistors but also of all electronic components whoge mamfacture is labour-
intensive. It is understood that in the beginning, particularly, muoh of
the output would have to be produced for export to the so-called ard-ourrensy
ecountries, but as a long-term objective this undertaking might also emoouFrage
Indian component users to imprcve the export competitivemess of their produsis,
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Ssneral

In principle, India has everything that is necessary for the manufacture
of the resistors required within and outside the country. However, Indian
users stressed, and that seemed to be in accordance with the expert's obsorva-
tionsy that the present qualityy quantity and speed of delivery will not even
cover domestic demand. High quality insulated resistors for military applica-
tions, in particular, have tu be bought entirely from abroai, The expert was
able t- answer all the questions put to him, but the short time available was
insufficient to complete the product adaptation phase or to deal with *he pro-
"lems of upgrading quality. The recommendations made would nave to be r~arried
out after the mission.

Materials required

Seredic lage. It was generally observed that the quality of Indian ceramic
base material is mot good onough yet. The main complaints turned out to be that
dimension toleramces were too high and that surface quality and alumina content
sheuld alee Yo iaproved. Some maufacturers are therefore still using imported
ceramic material and are going to apply for further import licenres,

One manuwfacturing company produces the ceramic base to its own requirements,
The quality seems to be sufficiently good and it would have the capacity to
meet total curremt requirements. Although the ceramic material is available
locally, prices are too high and delivery schedules are sometimes unfavourable,

Sag- It we gemerally felt that Indian resistor caps (mainly of emall
dimensions) seem to de 100 uneven for the automatic machines to run continuous-
1y Nemufaeturers with such equipment still have to purchase caps from adroad.
The quality, however, seems sufficiently good for the larger sizes and mamal
operetisn.

Mirg. It was generully said that Indian resister commexion wires give
seoblens with the autemntic machines becsuse the selder film 1s too umeven. The
soldesadility of the wire was generully alse found 10 be t0o close to the
limits of acssptadility,




‘apnish. The only warnish which has beem accepted senerally by the meamu-
facturers . leliverel v the !mdian subsidiary of a Buropean manufacturer of
reciot revirnacie The varas o fairly AApONCIVey howevery, and 1o Aiffieult

tooebtaire Iriian sapplicrs nave not bean approached priarly.

Fpoxy mouldins materjals. Reeins for coverimg insulated /moulded) metal-
f.ln rex .t Hps are no' beins produ.ed in "niia vet. Sin~e the material has a

short she f Li1fe ant reqiires coo! storage, 1t is uneconomi-al ‘o obtain supe
shor T

p.1e3 !rom arr~oadl for cmal.-srale prodirtion,

Producti n uipment

Some comparies work fairly successfully with cempletsly mamal peration.
Aitomati o will be reyuirel increasinely in the future for the prodicting of
amatler ~izer and biggrr batchee and t¢ ensure con. istent Qualitye Complete
aut -ati- Linos are wvaliaiie rom the S viet nivny Japan and Western Europe.
Stuze tre linec are produccd Ly machine manufacturcrs,y the know=how for resis-
tor filr deposition and production experience can be acquired only by oollabn-
rating with a recist r manufacturere

Produicti i pr cegs
Prearation of the ceragic. There is & lack of the facilities mecessary for

tne troatrent of the ceramic bases Dust-free clean roome with air conditionimg

Ar. Gbo tely ercentine

oo iefosition.  The procesaes currently employed for film evaporationm are

1efi 1ent, “hey should include ion bombardment ~1eaning before evaporation and
3 frotective coating after 1t, for smaller sises and larger output the present
"iravidaa " 'eposition method may be ineconomir. The teehmical details of a
tatch proces: for larcer Tuantities were therefore iiscussed in detail. Initi-
ally, one su*fit for batech evapsaration should be bought from abroad, tosether
With irawings for later duplication.

The puttering production units appeared to be satisfactory, Owing to
the electrical characteristios involved(lowar eheet resistivity, higher tempe~
rature coefficient), however, these procesees will mot be able %o replace the
evaporation process for the whole ramge of resistances required,
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DEIME reatagnt - Purther treatment, with the @ception ot spipalling,

seemed to be a' ufact r,e The cnly Arawt o v owal bt o, e N

were to. omal t. pun ny aat matie anit . nomiogll oy,

BmAralling: Owing to escessive variations ia mechanical dimemsion: and ‘a-
oic Pesistence malue, the effective piralling length was found to be ingu’fi-
ciont {a a1l cases. Closer tolepances for beth hive to be applie].

Ireduction indetrections. ™e lack of precise production imetpuctions leg-

ves the eperaters teo much mrgin for individual wriaticns. As resear-! and
development work ie introd icedg this proauctin mareir v. 4 (o rrowe

B0 48 %0 reach & more unif .rm quality,

d Spm
No marufacturer was abie :- Show o a coparate it U Lp rroiuct resear
and development, All the devel pmant wirk was done . ‘i rrodaction Lo .

Petential manufacturers normally maintsin a [1borat ry whize i-ab ot + . g
all the production processes under controll«d ~onditionee The oudget for .-
research and development n-ormally accounts for abowt four $0 sevem per eent cf
turnover. A sinilar approach is Recessary where an Indian manufesteper i:
willing %0 improve his product quality and to bee me independont  f C,peiy
KO W=fL0W¢

™e lack of any acceptance tests for incomimg go.d. ari the ae yet 1 e
cient controls during production were leading in s.me f1g.3 {) rejeated
interruptions of the production flow and to 3 1 w yielde Only tra fin..
inspection seemed to be renerally sufficient,

Morking conditions
The stamdard of ®asic educatiom and the general interest 5f the work.r:
and techmical staff were foumd to be extremaly high. Only the frequent power

cuts and the sometimes difficult working conditions seem t- be a damper on
their enthusiasm,

Sackst _alpe

I8 Mgt - According te ETTDC the follewing figures (millien pieces'
were ostimated for the Indiaa resioter mprkeot:
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24 Lo Bl o Bads

allUL=¢O Lpos1* A0 anu

car o -film recistors 115 " jon
Hetnle and svade=film resisters 35 45 10
Since tr: iomand £op oxileg-film resistors ocould be covered by metal=film

resi . r. irc fiurer nay be ‘aken ac referring to metal film only.

A prooort trs fi-ires for precision film would de much lower them those
menti nea 1 ve,

Aca e 0 the astimat.ed ficures the future market in India would metd
iasti”y the cregence Lf mans manufseturers in the field,

Eporean market. Accerdiae te Bectrenics Intermtionn) (96 Nerembep M),
the Euiropean market is estimsted to be (millien dellape):

Pi.ed resistors 7)) 50 ‘ 0

If an annual growth of five per cent and a proportion of tem per comd

metal- and metaleoxide resistors are assumed, the expectied market share i
1978 79 is estimated to be 1,000 nillien pioces.

It the wor.d mar-at is twice the Buropean market and India is atle ‘o
Sup: oy five rer cent f the motalefilm resistors, experts would amownt to

100 milliom rieccese 'ihis Justifies produotion by mo mere them five
manuiacturers,




MESC AT A TIONS

Te Retalefiim resist re should be broduced nly Ly man.facturor. wynoorq.
Alresady eccesefully launecred Production iines f r apt-v- RAGRD DY S SR

resiztorse  The reagn for this 18 that, with the NEeAptiR r de Fipm

1oy ai?luﬂ. the pr ducti o, o metai~film reaigtor:: 1 senaral .y imitap s
the jroductiun . carbon-riim resiatorr bat pequip.a- MOTe care qrt ~oypep e

It would be i 1o meet these r-«quirement. and ACqULPe the g Cencary

product.ion knsw-r. ,w by Projucing carb n-film PeE1t ro oand by ap. 1
Ters rook of el ter . g ne comany"’. MAgne  Pur-napm Pog the mypges . o,
bir tw, typas rartiy  verlip amg the o niwmer miychit valae ;¢ . -

[

frm the qame . p-p Wl havir s the same & pearalioce,

The f.reseead! . domestic Jeman t. , mata.i-film regi -+ p. in oYy riqy

Ve A
1:a8t part of tne Produc tion facilitie: ovisaged s4,uld be shar~1 with a

TUlure does not of 1teelf allow the produtiog of . pomi- Tiaant;t).

line for th: manufacture carson-~{'.lm Pe1storry which inm - o, Y

ty produce economic quantities becarice the larper market for ite pr o fises,
™e foreign murket requirea & nigh legrea  f o nfitane. in tre jua'ity
of 2 metalefilm re;istors e yger? - conf'idence 1n the product ang e

prodect reiiadility ga designed by the manufacturer ~ould more eaily b.
catadlished initially with carbonefiim recistors,

T™is recommeniation loeg not ~Hver the Proquct Lon of rmetqi-fi oy rocict g

samsfactured by ompletely 1iffepent techniues ‘e, -. ,n fla¢ subts*rates .r .r
setal-film resistors of extremely high quality and verfrrmance, where *he {i.;i_
vantages of small-icale production ami the imprsait 1ty of combinincs producsy .

itk an emisting line are of less importance.

2, Insulated metal-film resistors should be produced only by manufacturer,
wo have already successfully launehed the producti~n -f non-insulated me‘ gy -
film deviees. e most commonly required power dissipation i normally less
than ome wmtte The most popular size would be the _malle. - (ab 4t 1 my
diameter 3 ) m length)., The Mst ecomomical dimensions, however, ire ab,ut
2.5 = diameter 1 6,5 um length,
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Theovoas e il 1o that the production of insulated metal-film
reslstore b ceenticas 4o that £ noneinsulated retal=film rec.ators with
the ¢ose exooption Lf tne f'inal atinge Insulated resistors require a
Tatr eroexpercive expuxy resin moulding press,the purchase of which is
swetifiable nly for cortain proluction quantitiess Ag the advantagesn of a
4. ied resist r become apparent only if the general production standard is
asready nigh,this improvement should not be considered before the production
2T ron=incalat oo (eere varnished) resistors has been established properly,
wonoit w.oili e an additional aivantage to combine both lines. Me insulated
rerictor wou. i benctiit tfrom the nigher ~fficiency of the iine for non-

SNel.1'ea resldtors whi~h are fenerally required in much larzer quantities.

3. Tt o be tacted and coptified by an independent Indian (if PO 3=
Si..e rovernmertal' . tandards institute according to the national and inter-
natiomil staciarise ™ r 4 rt * Western Burope and the ‘mited States the
arpr.oiriat. standard (MIL, DIN, °CT'J ¢r DEP) ahould be applieds After the
Indian test nas been ;acsed Jaccessfully, bodies concerned should apply to

tne appropoiate standards institute of the countries to which the components
will Be oxported for rerognition of thoix test resulise If this is not possi=-
ble the test srouli at lcast be repeatnd with POA-PTL, Stockholm, for the

Burop-an mark.t,

A compinent test bty oan independsnt standards ingtitute gives the user
an urbiarced picture . f ‘he yuality lovel available and ig excellent publicity
for thnse componentg which pass thes test. Erpecially in countries that have
no experionce 7 Iniian workmanship yet, e¢v/en a test result with some restric-
tions wou.d facilitate sales greatlys The manufacturer would also have the
advanta-r of learnin,” about *he quality of its own components. It seoma that
s¢ far no manufacturer in Trndia has *he necessary equipment, particularly heat
and humidity chambers, fr tne tests required,

An exception can be made for manufacturers of consumer equipment, who
purchase components irn very large quantities and sight rely om their owmn
limited tests and be propared to offset acuality by financial advantages. This
exception is possible ~nly for non-insulated resistors and certainly does mot

apply for irculated resistors,
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4o The relalto of all testn of wlactp,nie Temponente cnoda be pablioneg wide

e Wi LN

a remular apdating service and ahoogd ko availabl . o¢ Ay aner or o eeggest, AL

Indian :tandards institute: aroild make thin a common affort ani ~u5:l4 not

hegitat. ¢ putlish tagt failares ant incifficierecieg,

3uct. a4 rervice would be a cha enge toomanufactiurers t. o acniove 4.
required tailtyy and an excall.e g v PRy ctpesiasnly the imal le gna
medi umesi industrieg, t oh oo e regiired component s witn o® SR v
acceptance tostee It would all w *re gpeep ¢ strike a balance betweern vy .in—
ble quality ard required et (e, o ro.oescoeritical aprlicationoe T4 4 L ve
Y the advanitare of ‘he upnep; ¢ sperd coma o merey gin mttive the tant was 4.
€ the o monents they are < oine Lo gee v their cire gt docimnr, and 4hi

would enable them to avoid the fa.' ir. « reclotors in tnedr eqaipment,

e The nux* ste; after the *a. resaitloare o ceived chould be fop the
reaistor marufacturers tc octallich 4 Jistribution network in -uitabls ~uctomer
countriccs Thore should be at les .-t ne {istributor in sach o “ntry wh 1lc.
keepus a tick of all frequentl; require i compenents for immediatc dispatch,
Tt would be advisable for .10 it restod comporent mar . wcturers o ctart a

common effort in one or a few "test countries",

A rational distridbutor i. rreferabl g because the distribition f olectroe
nic comporiente requires (at least in Burupe' close contact between user and
suppliere Orders are normally placed in the language >f the comtry., Telephn.

calls beycnd national boundarics are not usually acceptable, .

It would be advisable t. tryyinitially at least, a common distribution
network for the following reasons:

(a) The costs of penetrating an already saturated market are fairly high;

(v) Indian manufacturers do not have sufficient experience in selling
abroad and might not find enough suitablec distributors;

(¢) Too stromg competition between Indian manufacturerz in a new foreign
market might damage their image;

(d) Production quantities are often too small as yet for western European
and American ugers.

It might even be advisable to establish only one brand name and restrict
competition to size, style and tecr. ical parameters,
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te ettt e it be a4 W Pk oon g e smmioeion or for a fixel price,
The skt o Ghald W' be e aaldered, howsver of allowing o financiil
’ ’ ¢

1o Lot or Yo mngfy ot irep ol fhe dictributer in some cases.

A Cinuote o w g eive the dictributor more confidence in a - niinuing
SUPE LY A w0 accdrs fhe manufeturer oo more permanent digtriiution
efrort anich o cold control betters A financial limit would sace the

transfor< »ic w oticr and would telp t Chare any profits and lo ues or

Te Ahore o Do manafactaror ieor 4 trepared to fulfil the requirementg

Bt e Dm eried Lr the geuired ieriodythe fillowing approachec riould

o

]
i

.

‘a Tie Loilan marafacturer aprliec for a licence from a non=Indian
manuracturer which nas aircady shown its ability to produce to a recognized
standar., I! hav boen shiown that this appr-ach is cheaper than continued
1evelopments Tt might be difficult to find such a partner, howver, sincn

ectablichd marfacturer: are carefil not to epoil their own markets;

{b 7. Indian manufacturer iets up 2 second comyany, togrther with
@ artnery, ' [roduce sompunent: for export, Alternatively, a non-Indian
dictrivaticn -~ mpany could be get. ip and snared by both sidess Tu eac~ the
start the ~xp rt-pr.iicti-m company could be situated in the Santa Cru:
Elcetr nie Export Trocecoine Jone {SCEEPZ in Bombay. After a sucocesaful
start, firther plante could be alco established inside the country.

A compan wiich hae been rcet-up with an established foreign rasicstor
manufactuirer we.uld nave ‘he advantage of access ¢ a proven technology and a
working dirtribution networke Both the technology and the distribution network
would inen uls: Ye more casily available for the Indian mother company.

The SCEEPZ in Jombay is a particularly good place to start a faotory with
the complete tochn.logical know-how and equipment of a non-Indian mo:her
companyy proviied the foreign partner takes care of distribution abroad. By
making a research und development offort of itg owm, the Bombay manufacturer
can theh gradually substitute Indian raw materials for imported items and ocan
supplement imported equipment with its own developmente if required.




- 15 <

He The Tride Devel .pmant Authority (TDA) should ~ontact all non-Indian

i tential resictor man.ifacturers (gee arnex I in .rder to discover whether
tney are interestod in licensing (ge- 7(a above; -p Joint production in India
(sne 7/b) above o NP might offer a coeond short time ascimment for a
resietor oxpert t¢ aocortain whether [ sitle o ffers meet th. needs »f the
Indian indastries and to advise TDA accerlingly.,  The TR could ‘lien chocse

tl.c approrriate partners to Arrange trie nececsary contacts,

Ve 'NDP hould wusiegn some scholarchips for Indian “ngineers to be trained
by a resi:t,r manufacturer abroade TA could alao use its contact letter
(ac % ab ve. to seareh for manufacturerg willing to accept such assistance.

Tre fiusl sele:tion could be made by TUA Auring the second ascignment of a
reciastor cxpert,

Alm .t al! Indian manufacturers w uld derive an advantage from the
knowledge of metal-film high quality depositions and economic large-scale
resistor production of the type established in recent years. A formal appli-

cation for a scholarship has slready been expressed by the Electronics
Corporation of India and Tamil Nadu Electronics,

10s Potential suppliers of caps, wires and ceramic rods should also be
approached to improve quality, Short term scholarships for engineers from
the companies concerned should be sufficients The best formula for varnish
has to be found by close collaboration between resistor and vamish manufac-
turersy and by continuous optimization tests,

If Indian manufacturers see the standards reached abroad they might be
able to produce the same quality immediately sincc the variations are only

minore Resistor manufacturers also have to claim the required quality and
to inspect incoming goods accordingly. The varnish supply in partioular
requires a tight control since there are almost no rules yet which defime [
suitable resistor varmish. Forsulas whickh have been found to fulfil the
requirements properly should be exactly repeatable,







<3N LY T S S i Tt o LA
r *
Lt ."h'
- PRI <
A xan: r ot
" | T M Y
;‘:' ~ Te
N oy [
RIS
P A et 4
bt v A Té ) <2
2T rpenPayren ian ).
) e
LCC € mramiies ~ir 0 om - - T I VU
K ®te, vty
1"*. ri A barg
vy Mortr ail
NI TSRS ST E R e R WS

o Prle postals . g@
11 ,=12V =, . . R o

R N
N 4l

Trépr Bl octy
22 L,

S . NPT SV SO SR

Bayac: 1.0 A
Poctf.. 12
iladersl berstre 1«4

2270 We:-terlandy Sult

[N

CRL Electronic Ba. .omort Smb
Gerhe-R_senthaiatr, t
BoTR 3010




CRL Blectr-nic Rauelemente
Postfach HC

Kaiserstr, 21
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4025 Internaching

Piker International OmbH
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8)0C Landshut (Bay.)
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8000 Munich
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Vieegradi u.47/a-b
N-dudapest XIII

Iaean

Japan Electronics Co.,y Ltd,
2-)-80, Nakamaochi

1 - Wachida

Tokyo

Batheriapnds

Milips Gloeilampen fabdrieken
Bindhoven




—

tad m

Allen-Bradley Electronics Ltd.
Bede Industrial Esta'e
Jarrow

Blectrosil

P.O. Box NO.}?
Pallion 3underland
Coe Durham

Brie Rleotronios Ltd.
South Demes

Great Yarmouth
Norfolk

The Plessey Company Ltd. Comp nentc

Chency Manor
Swindon
Wiltshire

Vitramon Burope
Hycombe Latey Wooburn Green
Buckinghamghire

Welwyn Electric Ltd.
Bedlington
Northumberland

lugesiavia

Iekra ZP
Kotnixova 6
61000 Ljubl jana
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Amnex []

FLCUCHART OF NEBI!STOR PROBUCTION
(Deviations poesidle)

CARNOK FILN

WL IR

Bohing of ceramic rode

Cleaning of rods

Pyrolrtic film depoaition

Value contprol

PRE-80RTING
SPTMALLING

Ultrasonic cleaning of rode

Glow discharge
cleaning -

Vacwam deposition sputterins
of resistive film
ond protective

film -

T and valw centrel

Surface oxydizing

pre-vamishing
aging




donop i

| FVESTHRNTY AND PW ©[T RSTTIATE

iaysaimnt

™e mdaim® ecmomic it {.r automatic pesistor produstion ¢ .nsists f

ome full operating lime requirin.: * = faii wins ma .r itumey

Jepesition umit

Pre=gortin: mact.n

Capping machair.:s

Av ut four apiralling machir s
Weldir - wi:hir

Tarnishingy testir. and -~ 1ing line

The tnveatment o o' (incl i ling out.ay 109 10 !‘

vary betwean %0g00 ar. 1 Vy(hly )0 pupe.y iopending of jaaiity n: the depree

of automatione

Ome lime cam produce about ne resi tor a secnis T ere are alread; faster
machine: availabley btut tr.y Mave Rt Be 1. 0 naidorod lieree
tws shifta should Ba at [cast 10900C,00 rozicior: a yeaPs

Invertment (with 1 deprecistiom t
5 yum:)

Naterial
Labeur

(Thess cotimates are bised on cardon-film resistor ;roduction cince no mamufsce

‘re eq ymert f

turer has superience in large quamtity production . far,

20AABE AEAEg (outeide limits for large ruantities’

Carbenefiln pesiotors
Retal«Ciln resistors

(sxpocted)

rroiuetiun spaes,

Tapacity with

1-® vice

4-) vice
1® rice

6« pice

18 pice




Sl Uparioaon cnows trnat aven fop carbon=tilm rosi:t,rs the profit
TAT TR L very amalle The sdvantage of the higher pricea f metalefim
cilet s otue b om0 3t rogemt cniy 3t at leagt one line ig rufficyontly
coette TU Al et udvaeab. , thep teg £ 1 0 many manufacturerg t . try
“otrats the rreseRt metaief:im reciator markag,

e a0taia'l nE havo beon peatri tod t the low=price vami. hed metale
Tilr oreslot ce Tne s 0k Rt o gelling rice: for frecizinm moul ted typeu

LA S S S U S (R LB Mady however, that thio
P U anll i b mawnt e i o near ! .tur-,
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REBIST R RAN FACTIRERS A'D POTENTIAL K.TREPRESF RES

Types of recl:

Lr,)Auiju

Ai \n Electronics Limited
(Bombay, Na-ik, Than.

Claro:s*1t, Pombay

Electr nica Gorpurat: m ¢t T 1Ay

Hyleraba i

‘aipur Blectronic ¢ mponer.: 8,
Jaipur

LeFo Blectronics Pvt Ltdy Thana

Nicro Electranics Laborat. rye
Thana

Philips India Limited, B mbay

Resoen Manufacturing C.. py+ Lidy
Puona

Sonnen 3hine, lasik
Tasil Nadw Electronic Components

(Adpar, Chinglepet District,
luru’

fihez_lodian senutaciurers of resisters

Daroda Elestronio, Barocda
Mhenire and Nohendse, Besbay
Nendard Rlectric, Jaroda

CRW

o]

Raraving airectr,
technical cxrmtive

Managar

Head ¥ ~ompon-ato
divisior

dead of pegist p sent iy,

f)lp.mf r

Direntcr

Direct.r
Narxeting iirector
Technical manager

Technical amnd commercial
managers

Viractor

Proprietsr

Chairman and

managing director




* Pot A2l ent e

3ix enierprencurs showed anm interest in iavesting in electronic

components,
Only one hLad experience with electronics,
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ASSERERRNT OF INDIAN RN MCT/RERS OF WNTAL-PILN RE3ISTCHS

dadac Kleoctronica

™is company producess

Carbon—filn and seldered Pecisters (Iskra) in Thara
Carbon~film and oapped motal-film resistors in Rasik
Oxide=film (experimental ) and vire-weund reeistors in Thana

The production of soldered and ~apped ~arbon-film resigt ore is highly
autommted, Netal-film resistors ire produ-ad manually in small vatechecy the
film 10 dobocited individually by evaporation or radial axes, Tri- type of
pro@uction 1s juctified wnly for hirt-stability and low tolsrance resistors,
but the types produced did not seem to fuifil these requirementss Suprort ig
resommenided for film deposition,

Mscizmica Sorzoraticn of India Linite

e Corporation produces carbon- and metal-film resistors in Hyderabad,
UEAAE manual an: semi-automatie processes, The comments made ab-ut Asian
Elestronices also aprly. A compleste new fully-automatic line for the produc=
tion of carbon-film resistors is bLeing imstalled. 3upport is recommendrq v
fila deposition,

Blerealestsnicy leboratery
Bieroelactronice produces flat metal=film resistors by sputtering om
plastiic boards The corpletely manua) operatior. scems to be very efficient amd

requires littie space. T™e rather modest=-lookin,s ragistor ig romparatively
cheap (about %0 pice). Mo owpport is required,

Sall vt Racirenis Comananis

™o cenpany is Preparing io start production of carbon-, metai- and oxidee
file pesistors. Mhe film will be deposited by sputtering. Automatic capping,
iralliag and welding oquipaent is availadle, but the whole set-up is still
vory ssdest. Suppert 1o reguired for film deposition and 1o start up

prednt ien,
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WITH THE MISSION

Creanicatior _fficials m ¢

i ——

Joiartmert U Ele ctroro o 30 mamert f Iniia

KRN SN Jirector

Sectrornsos Irade ant Toohnui oy Develojment Chief caport ~anag:r

T, orati o Limited EOTC y Now Delnd

NLoCLt ratg Sxp ot Fr 1 50 acile
SRR PR Regiona: oftiner
Nairac Kegiona: fficer
New U0 kxecutive dir-ct.r
Office ~f the Direct r ~f Induc*ries and C TIETC Nrector ooint direct.r
Madrac
st Cric Elotr mice Expert Processing Zone, Develuyment commisgl ror
Loimbay
State Inductrial Development C.riorations: Chaniizarl.
3mal. Industries Devel.pment C .rporatism, Direct:r
Haryara State Industrial Development Corporetion,
Chariiigarh
Rajactnan State Industrial and Mineral Developmer.t Development engineer

Corprraticn, Jaipur

Wect Bensml Eleetrorni-: Induztrial Development Development enginecer
Corporation, Calcutta

Trade Development Authority 'TDA)j
Bembay Regional manager

New Delhi Executive director
senior economist,
mechanizing executive

United Nations Development Programme (UND), Resident Representative,

New Delhi UNIDO semior industrial
development “ield adviazer,
programmc assistant









