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4. CONTENTS OF THE COU™SES

What prococds pomiits te CETIATL S cortain points s to
trainindg. Yo shall not Mbaiwt to give o o taic of the subje.t
matter that could be {atroaduced <Sn the courser At At otraining
technicians and “ngincore ot variopa Lovele, Cer dosdign and
production of ol trong. Geoar, T Dlowini const s rations joal
wWith asvoots to cover, as a1l o Wit the orior tation to ive
to some traditional an. U isable subl ot et ter, iy partiocul ar
basi. scicno s,

h. o

[

Basio scicnoe showld ain at JIVINnG an tndorstanding of the
physical worll 1t 1ard.. "L o {sroot e s 0 avolved in
clectronaie Lovicos 1o of tho wide ot AIVversLty o by ne noans
is restrictd to Ol octron Bohoviour. T8 0s sufd iont fo convionoy
that th troossiuc i ciento Lt boths coede of the  Loctronis Joar
Propor miike use 4t pros.omt of Praciisaley cvery phvaeical shonom non
known. Lo.cdliss to 3av, tho fuot that ] octrenic devioocs are eoally
signal processors, makos it ovsaery to tnelude nformation thoory
dmong  the basic subjocta, 2t loaet fer th iorian® A tions,

s

Indersoanding or the phys ool world does not b ccesarily meap
theorctical treatuont of wvaery subaoot in phyolos, ot means that
the studonts should bave Soasic and sonnc omprobonsion on the
causc-crfocts rolationshipe in physios, ot Loast At the partiode
lovel.,

Thal3 Dast s o knowlod e shond ! Doecromignt ot by 4 kriowlod g
of the physical propoirtioc of natorial e« Hy this wo mearn not
acquiring and roememboring o Lvertory of data o4 matorioals but,
again, wnderstanding ol the Choaractoriatioo anderdining the
behavicur of ratoriale. b widor and vidor utrlisotion of poou-
liaritice of the mat. rioje Driglieating in thesr intimate strudure,
OY In the presonce of Inperitics, oto., serve to substantiate the
point.

But cven toss subtl o consadorations would Forec o technician
or cngincer iavolved g do 11 and construction ol :loctron..o
gear te be aware of the “huractoristics of the ommon materials
h2 1s 1ikoly te rosort to. This ic nor porhaps the case of an
enginder working cXolasave Iy clrenit analvsis, in basic design
cf corponcrts to obtuorn rtoin AT YT IIN LG O PospenTs Iurve s,
but 1t is sortainly riat 0f the mar wao dofine s L spoe tiftcations
whicn will boar WpOn ti. Spirations, rotibility, Lifo, assembly,
Cte. Of the cquipmont. llereovor, whet v heve culled the "olerc-
tronic core® of the devices MAY LN some cases be of less 1mportanco




than the input ard outrut ilds a¢ well as of the switching or
signal carrying coapon nto,

Such &6 £ar instece rhe cage of conrur e tions vuoilyg
straighit-forvova ¢ oot coulitie nt, The noecienical oY eleC=
tromech i cal Gt oy o thoese canon hocer o gquitn anportant.
Howover, theur ool or cscstruction coansot o lroatol LG pro-
blems of wvochianmront docrgn, soaoc the o nay Lo rathor spocual
prebloms <8 te 1 Cloctric procortios of tho motals aond other
materials vtiticod, o3 to e altorition of the surfaces pro-
duced by hoat, sparis, Jdust, Lapact, o to.

In this respect, teo major arcas should be recognised |0 tha
of the cloectronis processiag propor, and that of the mechanical
elements, and this constitutes one wmore rceason to include mate-
rials scicunee in tie cours 5.

A third citcgery could be added, thoet of the transducing
devices: thoey, however, do not :sond thoroclves to a gunoeralisad
Streatmont in view of tho diversity of plhenorend that con b
involvoed., Wo have roeferred to this when talking about basic scicn

The quantitative troatnort of the ohenonens cormorly cncount
cred in el CCTIonTc devices, o rouity, and moas urjwq nstrwnents,
15 1n goenerael adequetely covered in the Course studive of wost
institutions. 't gauclly socompanic o doseor rtJOﬂ ol the physica
charactoervistics of the devices, con. u;urxta OY oIrculty.

\
i

What s aviperiant for our purposu, 15 to deal irn detail with
mattors cuch as timitation:s o0 componoats, circuite or dovices
their causes, the relative offcct of tolerances of compenents in
overdll performonoce, guality or porforsarnze standards and their
true meoming Srom the polnt (0 viey oF tne nweor: reliability of
components ond tno CEfect of clinatis cunditions, salia vity, dust,;
ruggodness wador sochanioal soliciratone e,

This brings ae to the Ju‘t type cubrect matter of inmportanc:
that of tochne— onos doweatse Teo s he handted by giving
first of 1T, O Lo o U an te o sptirdration of onerations
and as to yrﬂuu Tion in o shorteruns, and thao refcrring noarticu-
larly to corroiations invelving tochnicdl

clenents and cost. For
Istarce, oy o given type oo Lovlce, the cost is a Function of
the porfercos. a1 d toryothor “lenonts kot constort, The
relative artluonse of the wvorious ;HCJV'dudl epesifications

constituting tine overall performance, dopicted ia grapnis or
other form, quantificd 1f pecscibhle, qive Vaiuublu guidelines
as to desiygn or qu.tatl'i of devices, or as to Tomproricl.

solutions, or as ways to keep cost within bounds

LiD e
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Another example is that of degree of integraticn of a given
circuit. Onc could design for as sembly on the basis of very
elementary conponents (rnqi%tanver, capacitors, oteo.), using
traditional wiriag and soldoringy On thoe other, vadgthe use of
silicon slivers, :n<'orq-orﬁx L) Lany cloncontary functions inte-
grated into o complex ciroait. The cconomics of the ase and the
Fecazibility of both cxtros aolutions ang all fhe intermediate
ones, 1S a oy ciomout in o desiom fer production anywhe o 1n the
vorld. in « way, rhc problow is simpler in o country where all
the techrnological soluwtions hacwn can casily b resorted to,
and wherc tho market 1o sivoable s thon, the cost conciderations
arc tne most lmporytant pararctor

Incountyy wher. the -goditions are not ideal in more than
onc respectygcost considor tions alone doos not suffice. For
ingtance replacement of parts, sorvicing, standardization of parts,
potential utilication of th Cquipkent ncedcd for production or
assembly, etc., can become tapoartant if not critical factors. This
furtaer detracts frow the validity of the pure rechnical choices
and oven conditions the «omnuemil Ones.

Casc studices and pro U vorik can help cover thesc subjects.
Cooperatior. with lo~ul rcdustry, howeover inciplient it might be,
can be invaluable ot only 1y case studices or projoct work but
also in lecturing and acssoriated liboratory werk. 1t ~an also
Juide in forpualoting stady plans, and “n duveloping the attitude
of mind of th> studomts, to ontior thom towards proﬁuvtion.

This cooporative fiort coald oxtond to tnoe govornment
agenciaes rhat Formalat. PollTion v ot LHGUthlilkﬂ‘tiOn, import
of finished or somifinisned rroducts, wnd the 1ike; thus,
studies do not tak: nilace in solation, s ir should lways be
the case for coursc, roiaicod to producticr or to dir-ct atilisation,
where knowldgoe ~lone doc . not SFFres, and the attitude Sf mind
12 paramount.

One 13t ronmark wonoorne Concepiunl v o anformitive courses
In A1l that procesds, 2mphhiet hvs bren put on the conceptual
side.  In Fact, oneco o wrcept. e Irasped, one 16 hot
bound by the =ur of fnow-now iuiredroand uce of the existing
technology 1s 1 martor oF geee oo g mmorention.,  However, very
often the link botwe n b, wnowd wige and application falters,
due to the difficulty »f wglring o oattitude of mind contered
on production, on applicition, oHn prictical Appruiach to problems,
In countrics where onvironicnt and rraditional ¢ itterns contrit ate
little towarde jt.

In these ca=es, often thoe lecturers themselves are At o
1088 when diccussing applications. As A palliative, and



Tariag A tranciticn peried, doscriptive coursas, of the type "how "
coruld he »offoied, . L SuCH LIhe G better estadlished elottronl
industry bocsies A hroedor of technicoins and ongunoers eup2l. s
conpetent in dooim onl oo st proboons. fhentne scboola G 14
"o 8 :kga parcl an: op ARV U S B, Whoone KO8T tLo conesd f‘i?l
tasi s thit sooonio Proo e ey yaotpoen 1l a4l oane of ansration
latn exintiag o oand oo

The Turin Tontres ovients 1ro teein2lofy conrses Lo Serive tho
irtorogt: choe Lo InT Tountr sl 1t oresont the Lloectrome
COWTTIES 1T 1Y Ly ining ovgioooring instructors in the by Coch=
N1l ond edigog Tl congapt s of toacnin cloctronics. In &
curtont cffort ty dafns couyaoc and oriontarionz for the fu'”tro
th> Contre i3 dolving arto considoratione of the type advanced above,
viiich are pplicable to do2sian snd product.on an general, Wn;fltJ“
~rrcumstinces, f@“hﬂ'h“l, (coronic, haman, are not i1deals s 15 the

[ e oFf th: dh“"ﬁ‘

once thoe
v v oor modificd,
toe

In fact,
te add to a prior
krnowledge usotful
approach [followed

by

1deas

x) LI ‘l countr o os.

NS s

\:01] atly
2¥Lerr12nce

mitorial:so no

th result of tne

better training in the comtries themselves

its own nature the Centrao
knowledge of the
in tho d>veloping countries;
1n tais paper,

has
fund xmentals,

cither as they stand
will indeced contribuvto

to offeor courses apt
to makoe that
preciscly tne type









