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1.   Fi COPS   OF   IV ?*.-*?£."! 

electronic cc-v^-.-c     -   :-\.'..",    "'. " ""  i:v   ^olveo  m vea "x vit h 
operario-  a; :    .,.- ^ '," . V'} \... 'L^   *uvS   :   f:esijn,   prc,u:tuù, 
present  p_ccer   ^  ,v^---.V^. .:T-h 1'''^''    ^Frcferr^i) .   Fhe 
the r.iain  pur::ose  i-   i-."^-; • ' ^ ~   ';.\;  i-:i:>îi

0r  electronic?,  -»hen 
devices   ir.  rix-   lese  ¿-'vc-ri.'"'!"'?'  -'->'   _;oaUv:t10-  or   electronic 
tien ar.c   servici;.-:   a^ ' t:',.".. !,,".' "" "! '';"'.' r,': i!',iri::   *or  °F¿ra- 

-^e   ncti. 
or etiler   ( suv. 
i s  of  socercar\ 
i ve s of this cor-c--, "-.- "?.."/".' 
ity data proel.-sslr.i ecocide.-•'.-. 
in transform ir. 3 .-ir. incr--^'..- ' 7 
of  the  sa*';e or     -     "  " '" 

- ^-r   .•oi.r.uo.i e ceti ens 

V U\.    OÍ    th C    ob jOCt- 
'*"'*•" "--en^c  CwV^ :¿s  .^ ».    in  rtil- 

;':Ir..J
u-iCt:ûn lì:  •'"••«•I  ^ses consist 

Jt-.:vcrii;g  an output  signal 

icai  ~ag»ituèe   of  orcctic'r-  *'',''.'"•"-• */•'"   li'P^r  ^':n^   --n   -¿  a phys- 
vave,   an  electric  volt • ^ "" " " • •-1 •    "v~;u»   "-lîv'::-   ^   -: ^ieotroragm-tic 
upon a surface,   etc.   ; c     -• 
convenient  to  convert* "w "'• 
enes vhich are  r.a¿i*-r  r"-'" •-'.' 
is effoctec ce  a-- "ci-" --•- -*'; - 
t^.i;i.c"vj  an  tit   tr^;      V"' • - 

*-•- ,   r-notoi.s   i — incinq 
.. ./".',:     " ' •   •' ^--essine,   it   i s 

,      .. .     _t     ì-cn tn-icc   ir.   electrical 
,J\"';;.-'   •'ro'''   —^ on,   processing 
• ••i-x,   tc. .»•.;   t.r...   vhoie  croecssor is 

rioui"   : nys 

.'.,..   ¿iì\y rete   fcr   ii_ 
teaching,   iosicn     ^. 
A- front one,  -/ -. ' t- T.- ' - 
type of pc-c-ai  vài'-it "•' 
consistei'.' c;:   ci --y —x 

v¿y  the   input  .M-::..:/"^ 

purpose cf   tK-c  v '••. ~i      "• -'-- 
receiver,   the  a.-.-h;." 
•electrc'v •-   -•; • -•••.- •     • ,     .. 

•V;eCi.jriic;; 

"er\ .. .- 

- :li C"1"     " 
; r    .   >   ' 

r^c-j-u.-i .on,   operation, 
--•*••• --cnt   to   think of 

*•"•   trcj-.sfoiv. a   given 
•"!-•.•;      .        ì  »t :T>rt_n 

• iii-  ~!   J c   rr.'.    iv. s ire i 
'• • •••  -\ ^v.irts   til, 

•' U:tv    the 
•      •••:.'.'.   .. •-.; u t- .    :   r i^ i.- 

•" • • t •av:   into an 
_>:-/.  •»• *• --Q    î nt; 

-SS. " C i 1 »1 v 
r,^ >-     11 - 

......c  r:rr   co   sirrpi' 
" - "- '••'-•-  *-'l in. vr.•'rnr   ind 
*e..-v .r  cttj-:;:t*vt.   -tne 



connorc eilly    or  t.ehriv... : .< 
iS   Cf    little   Or    :V    l'!t>i   -   •'. 
the to eh ¡li quo s mco'.v:.; . .e 
üpplye-y e rìc-.n :.. r- lu^ .- 
equip:. e.-.':   :'» :¡   i   ; : • -e- tov   ' 

Techn Le?.! y.,\ '• :-.' :.ì , -• 
only eoe e : M-;: :x i. •..-.• eie . *"' 
not iiùvc ¿. r- :iC'; -."..: r v.-. •' 
tììtn ree p.ml.e -ei •r'vyeo-'-e. • 
charae; vi'ihT.r , ." >ii e.- . e : 
design te. 1»..; ;:. ..V-cd, r.l, 
of nev; design. 

' U   -, t. . 

ai    t : 
.-c.  thie   COUIJ   :v,   ihic  cas.- 
iup:r:,. e  ci   thi e  pei, , - ,   5 ; re 

.v   ;::   f O'Lo-.. in.?   i.-ft*'^- 

ba^G'ü    l.f'C'-iCv'.^O 

1    -..li,'. .:/.li-c.  cees 
Cl     ;V''OClU - t"ìO:ì 

•..;.:•.-....   lo net  cc-vrc^yc-;:^,   -  ê-.s   to 
•"i v(y_;*-:o.-.,   v.r   ct:n.:r   -,   vivii   the 
y  ce-a:.!. ,ef  trocuctior.  CL  tr.-o  basis 

2.   lj£¡ i .-\. i i .   i 

contorce o:: the une ' e" :.. 
comí oréete o.í .- cirec.1.- . 
moro or  i.:.' ce eel Y a-e..'. ; 
are :eoäi£.\ca ..n t-^ e :. c 
to ^nru.'.. ;:.rt.;e: A-..ter 
SUSta'Ji'.v'd   Ceci ' i-'. 10;-" 

the  liei te   to  e   y .e-   t<. 
ovorloeelí:;-,     je    ' e.' ":    o.. 
signals,   he •  te  e.aieh  :!, 
etc. ,   L-.it  noni   i re ; yy„ •, 
ho har   le  i- ^e,  ^   1. ;.;; : 
it ivo   ere ..u   -Loe.. 

•   - -   •'•-   *•        ne'et  r,<;er:tv  et   or:3C5 
^...   ;•;    i       T-Vì;  obo/eèì  by  the  olensntary 

—-, •• -ì •.t  -enee   thr   era.eii.ete  vili   be 
e      '•;    i:».    '. e.-   tee   v-.eet:.e;uc   signals 
v; ì".:   i:-i   ih e ...ci   eie^ii> ne e**, b s ^ry 

!;eeu   -e   e t .1 .\ *i tv, or   to  yroUi.ee   sc-ii- 
e    y-.   : e  : ce;   or  :.v;;   fa;. ,.jiar "-"1 "tli 
, .,   nel....   see^r;e:.,  ei   Vh.   eiyr^is,   or 

re   :;  ..' '   or  ^-.e.i.«   .e.    yoleras 

cr   ! e: e e ;<- nui tv  if 

i t  i -y  ir. t•' r_ e ; :* : . 
production   ce   yvei   i   ì 
engineer;ne   r.ho-   , ;.>noee:. 
cnçj incori ne ,   erecLnel :or. 
occupies  e.  y e""   o i   ill 

->•>* i* 

r. fre e í; 

è - ei   ; f   te erci'ioiû jy f 

t.-.no-:   Ln  civil 
ei ehm : .c.ehanicaì 
.e  entice,   a:iG 

In Glc-etrcì.:    -',   > .r-u-r ~   eee   to   ¿e 
approacr.   te-  rer.et i ere   ....e   *e   ":â\. ei" 
been r-orv    lntoxloer\,_ì ,   ee>e    :eieLcei 
resultocì,   on   mo  on^   e; oc   *he   i'-     :. 
on  the   otìV r,   te.   e.rv:e.e.>M   ' '..ot';. 
be predo-.: :.:.ntly  -¿ ^lv: ie,...   ani,   .y 
that,   í'cr eo:e*-or   h:viee;e  . 

'di l-~- J-:~ S ibi- ........j i. .._»*- 

L_   atti tiice   Li;'-  a^eays 
},   i eolarisùtioii has 

:" : ij. i  electron:     engineer, 
-   -        * "   - ' '.- |- .'*,-.*   r- r\ 

O    . ... 1 .       ;  ^ ' - _.        - ; • ..- -«• -  -      — J- -1 W 

»   -    -r, - r.   w*   -     Y^  1       •    *    'i i">>* •*'   *"> T ' -, S    *"   V."-.    1     .   i v. >. ;;.    s_..-.,    ¡I Kai     Li       .¡r.Ulk. »v.,   * • 
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In developed    countries    cv¡*t-»,   ^ 
the technician and c-nqin^-    -V   "^ -ndusm" :s   l Roedor for 
and production problems".'" -••'"'./'t11  -Vü,'í:uallv hnndU: design 
problems  and butt-"» ~> t---- - '   V. T J';V-°  Tc  tost  .ics urn,   selve 
on  the design _nd píocucí:^;"''^^   thl<£  ,'alSc  Uuiz  tho know-how 

But, cf  cours,,   t'.ii^   i ..   ,c-   --.•   •..,-   - 
developed countries    •-;•>-,.  ;: *   "" e 0:'  "!C"T  °"  c^-' l-'ss 
lack in a systematic wa-^'f-'   "'^'f^7 shoul- ^>- up for this 
wished  to foster  loci   iL = ,"•   -'*     uv'viliii0~t^  or engineers are 

3*  ?ECH::J- *i- «M_ rrôurA'.y: ,^?K.::S   •.•;  ^p-v VI .-.*, 
~   n'oru'T!c;j 

c^r   ^   r;;
;'p:/;,^/r?^'/V7r:; r  ^;   ^T,rr.i,-.d cimenti 

characteristic?  ~;   tV   v '•*—'• '*  •• ^r ^ "^ °     th~  ;"arciri,U  of   the 
loss  in porr ormane-    "."r--^''^ .., 'rt"\:K , df"   to  -void  an overall 
incremental   ivprov— ^c   '"..'.>;.. _?\ ?;.   ::1';  •:o;'t  ordinatoci bv 
influence   of   toi,--^",.r'r";, ":-.>"'1 :^  ^"c  cF  tîv   ?<-rtç,  choran,   tht 
in   the  everall  ¿irK^nc-'   "'Z ^f^Tl — ^  °'   ího  ^Poncnis 
pon-cr.tr •    the  «-.r-.i-iv^r   •  ^   -^T   ;' -     ' r—-.i   '-r-r.ir.i.r, nt  of  com- 
assembly,    the    •cV.inVJ   t^"^"  ^  '' rcuu-:n^-  ^   --rts und 
as neat «i   v. A a 

conditions,   physic.; 

v   i'oiu-. „ne  v.\vn  ,¿ j omor. ts  áucn 
";-"   '". J-'

11,1
-- i   ^OUSJíI.:,   atmosphei i c 

J. j 

.':,:<îi'"'^   :": ';CM   ': le'-'troni-»s  cours*. 
What  pre-evsc . 

in  technical   or cncÍao-*/>7- 
avareness,   tne gra'dua'-^"   * ".' . " - Vr'^."! Í5'   •"''   î':r'1-'-r5  Gi   •*  jeiwral 
moreover,   there "^re  "*:i-.••'> "'   ' \*"l1''   '"''^   '"r   to  -':Sl^ or production; 
contrive   and   the   -,->¿.'r" ^ * • "-   J.."' -V-. "   t>K   lu.7My   ~'idairtriali¿ed 

The  d^zicn   iccp!,^   rv.. >.,,^..-, 
technical   varr-.n-,-   -   -^. .e.,.^,   ^'f^a.^s  not  only  its 
durabili tv,' "thc^rU"-H". . """"^f: ^   'lU:'rtUV  ^s  cost,   its 
Strictly  te-lmi-ai   -n-   -     ' '        •-* ••A-'• - .   ';U-.   rrora  the 
country can bu  ?^produce.^'*«- — "' ^/"vtflnq   rh-!   i3 Produced  m one 
steel  ".nia  or -Òi-C0^\^...ii4-" *~ï";  '"'Sv   ">:   t>v   vor id.   So,  nowadays, 
vherc  the  dear..  ÒP' : ~* ':t^. ~^yt'~X  b   srri'ii'  --   i11  countries 
does  not ;ia"^-.-   ti'-    ••   -v-^- ''"'"'   °-    .--nur^i   d(.v^ lopn.nt,   . 
This  ¡uppers  ciuite  :-"^"^;t":-^'   :'tr^   °:   thG"    ir^^nai  plants. 
produce gcocs 'for v:,"!.- "/^     -,!!;;•. 

> r 
: fj;-^rds   .OD.y. 

n0W_Vor,    this    ii   re*    r.. -.   „.-   _ .    , 
?or instance, i»- ^ ' v -^"V*_"'Z '"* -^-^- ""--^tr*^i production. 

--*--Jr- ' ^-»-^r.Lry one talkí: of nundreds of 
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of thousancb- o:" e-a ehi; e 
for a facte. \ y b :-vc::v 
mi g h t :-V :. r\ i'.-r to ,:• : 
Evan i.::;, h , O'.o •••cuiC) •.-•': 
country --•• : d, K '"' a;e: fio- 
the-   nave  Ù- .-- ea.,   tei.  '. u 

-,   Gj-   bv-v-.;•.•: .:.•:-,   er   rabio   ï\ CCI vers 
¡l;   Lh-    -,,.••:  devuiop -d  countries  cu,; 

'.":.;_    ee :•'.-    j1 ..h.-.-. -•--•   k-•-   «••    '—•-• * 

./   'i- :  e r   . •'•• be ' ee;   .1 n  the   lar tor 
• <•-.....•   te.     •".;.\e f. •"''•'' t.fie ,   i o i lov.'in .J 

•o.: . ..    ntaJ : te     re      : à i armo = 

le. V0O   *,;1 .• I .••••. ,     'O'.-...'. 

the or;; eoi :u.l i>a o.¡ tb. 
r/iechum •:. .tic;., roi '.S.'. - 
duct i o; i, ti .; . ebv • o.' 
the íjooes ;vn ;;oo e vi t; 

less sto::", ;b o.ot ori, '.• 
roquiiab i roe i;;. w.v . 
proejo L"   i toaba    "-nb   ti,..- 
to tío  i, •:.:   :•.':. o¡t •••>•••• 
everybody   "-,;"w aoi   ".•.     o¡ 
na ti ora* !.   :o •  l i1:.;•  ,   si; o 

u. v';....   cu- i::o.', i-...'i."t r.o  dad to  produce 
',,..  '.-'jo..-:. 'O.r roe 'i^u.ri.,ls,   th.. 
to; '    "..e.ioo.e   for ni.i rat   pro- 
.0'. O - '•  ^    i"--     L.'. í l'i j'C-^.'iiC^'.!     vi     aaVo 

• ; i;; '! •; ;v; r .:;•„-: I', lost, plfo. .¿:i)V;: , 

b-y •.; th.. rua. laViserions 

,borJ , da. u..oteo of tuo 
• ; t. s p-af ei.:o..-a c^n be adjusteò 

i 1 - i " .e • iy un O rotoed by 
ha :   :.,eo¡¡ arittor un it, inter- 

••-." ero .:JVI:1 '! to the probier,, 
o . br. aa; ..e. i il io the idea 
Ou'  •' i  ,     bet   ,iü       Sat    Of    COUTSOS 

naines  have  .v.;1   •" ooi   rein. ~   t-   > •-po :'•   I 
expound* '1  abay     ( •'i eel v.-ta .e .ab..-   b.e '.;;o i o^;' 
is  noro-Hy   j\vi ;.:.! :.o    -M; :;oi:t  i-onni •' -¡ --r-   to  ¿-ov.. r   techiiieal   design 

Mood:".   '.-",   ?ò:ort-r.ee:  under   îbo  conditioai 
o; .:-.trio^.    Ln  fact,   thvj 

and ecoi.o: ie bro:b:,;t; '^** - 
usually cr.o.^u;o.i ¡-.l - .-. tb,.- i 
preuve t*^ e;. o. t:.'oe'r. one t' ' b 
thrcuuh r^.r,.; ;:•'•:•; ce e:<¡ >o'"i ^:, 
cn-jin-' o'in.: ,.t.-,d T>í'0<íU-l: i o-» ,., 
those arv ti.', cuiu'tj'.,.^-. •„;;../• 
conditi co   pi\ \^;'i i. 

\ .  .' O.'O 

' j •.- :'•   Or 

.1 : .       i. .-•_ 

or.   d^v;;loped 
•; our tri os  vòvere 

e  MOT..   .K.VC.;-O.„.ì ,   a;.u   quite  naturally 
. ,.,x:c   :.\ïod.to-L ; o:.  t;ì;d  other favourable 

Tt   should b.   liobe   uba*- d-; sieri  for  short-run^   ie  rot neces- 
sarily   (in  feet   ìe  v-_ry   ::••..": Joy.}   cr.^Je-n  a:, ve.e   ere vai; nt  decides  age 

d'.,.'   4^:;inl.etee  '-tiiised novada\ O"       JO ..v.     UJ prior  to  tb(.   d-./vc 1er-e..t 
The •natone;'-  er   the   te"be;.a^o;  e.u.e! iv/r   ,e   Lhc   caio  of   short- 
runs ;:ay  be   very   eivencai,   but   tb    •.¡ecr^ir: .ei   £d;apec,   the   choice 
of  cor.pcaoï'.tF.  or   -^n-11 *:ef . ;   t  :re,   tee   u qi  e;e  ;n  ereductien, 
the  dévie..;,  or t echon! >.:•.; u 1:1..-?. è ,   tht   ;o.obe.e;  ,-,,y e:;-:e:-,oly ,   v.'clding 
fastemne,   ;te.   •" iy  b>.   Oiieu.-'.   so  .e   to ou to, ¿ /L   tee  operation  in 
ü way v/hieb *:,^y  di ib or   ì^bstunT,, liy  fron   the:  optiral   equivalent 
in mass  product ..c- . 

For   ii.sTa;: : -,   preJuet   c.  of 
ments or i^ve\ : , 
oven m tb. : cr 
thousand--. ;   o .    o 
nate nule, ar i. 
ixxg   ".v.   b.r  ,.v 
Of î:;Oï\ • o- ,•:, -•. r; 

of the '.IrO.: v>e- 

'-'h 

.e. .,e: 
t ^ i j 

van :.Ov.,e e: certain instru- 

is et ^ or a b.:r oercrator, 
:îv i IO'  eu- ' . voe.d a fey 

^"» * «- i •- - ..•.)..;., . , ra.^ e t, o 
• -..,,  ; , .  . .    Y,  -  i-   V.  . ,1 

J        i •f....n'T ar'-c laues utiliz- 
^••0.:: '.;. tuv. ;..anufacturc 

eua.ov..r the o conchy 
a s 
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4.   CONTENTS   OF  THE  COURSES 

What  pri:Cú.<is  permits   to enrhaci^   certain points   is  to 
training,  v/,.   shall   not   attelât  to qiv,  a ctaU  of   th-    -.ubi.-, t 
mat tor   that   could  be   introduced  en  the  course   anni;,.:   at   training 
technicians  and  .aiginears    it various   lev. Lr,   -T Iqor    uui 
production  o£  et^.troma  e-aro   Th,   foiiowir,-,-   .vucc rations    ;e il 
with  assets   to eov...r,   a-  v, 11   »;,  vate   th-  on ..•>. tut i on   to   c y, • 
to  som,   traditional   aa,   i ,..;•: a ; ..sabl,   sub <c 't  ^tfT,   in  rurti<-ul or 
basic  scionc«. s. 

Basic   scicmx    shon . — ______ :< —   at   .'ivinq   an   understanding   of   flu. 
physical  voTTTTt   lare...    n,   ..Clc.t   th     -h, nee ,   t   :„v„lvtfl   1U 

çluL-trom.:    ì. vies   is  or   th,   wiu,st  oiiv,rsu:v   .nei   by   no  means 
is  restn,t'c   to  electron  behaviour.    It   is   sufj'i cut   m  .'Oî-'CU••>• 
that   th..   trasducine  ,i,r,jUtc   at  both  ends  of   rh.      uetronio  r,t  ir 

proper cv...   use   _t   present  uf prac t.i-cixV  ,v,.rv  risicai   ^urnmnon 
Knovn.   !J-val,s5   to   say,   tí,:   fact   that   . j. .-.-•treni.; covi.-os   an-   -,   uiy 
signal  processors,   iaks   it  !ue.:c;,rV   tc  in,Hnb    inform ition   th. ory 
among   the  basi-  subiate,   at   h.asi   for  th.    ^ ^ n c "•^"TTTT^T- 

dnoc.rs sanding  of   the  physical  world  does   nor  m.v^arilv  -.wn 
theoretical   treatment  of  ,vory  sub,cot   in  rhyrlos;    .1 m-un-;   that 
the   students   should  havt    oasi,,  and  sounc   :o:!ipr\ hens ion   on  the 
causo-er f.nts  relationships   in  physics,   at   least   it   Uv-  '-arti   Le level. ' ........ 

•Qui; me a ted  by   A  VuovU.dc... i:ii3   oasi.;   knoc'ocK   should  b, 
of   the  physical   propertn.e:   of n ateríais,    <y   this v.v  mear,  not 
acquirmj   and  remember i ng   as   inventory  of   data  oa materials but, 
again,   anders rand ma  of   tic    cs..ra. -teri sti   ?  underlining   the 
behaviour  oi   material s ,   "1,.  vada- j.n¿  vid,r utilisation   of pecu- 
liarities  of   the mat,r:cls   originating   In   th, 11   intimate   strudur, , 
or  in   tne  presence   of   imparités,   ,tr;,,   e.rvo   to  substantiate   th. 
point. 

But  even   Kss   subtl     coa-vi cifrati ons vould   forre-   a   t, ohroexan 
or engineer  involved  in  de i m and construction of alectroip, 
gear   to  be   ivare   of   th..    diara.u.ristics of   the   common materials 
n,2  is   Ukely  to resort   tc,   This   is  not  Darhnps   the cas.,  of an 
engines   working  ..xcl.uuv.lv  m  circuit analysis,   m  basir design 
of   components   to obtain    nrtc.ia.   . har.j •-.,. ri s r; e    or response  curves, 
blat   xt   ls   --'^tainly   that   of   tn.   -nan  veo  define J   th.    sp_ :ii icationi 
vhicn  vili   bear  upon   th.-  -eeratee,   re i i .ibi li tv,   Ufe-,   assembly, 
etc.   of   the  equipment,   dor eaver,  ehat   v .  have   called   the   "elec- 
tronic  core»   of   the.   devices  nay   m  soma  ous^   be   of   less   importan.-,- 



than the input and output ends as VA.-11. as of the switching or 
signal carry i ng compon, n t •••, 

Such is for inst.e.o. the. -mase oi' ::OT gr íc.tion:; using 
straight-for\v..^o t K.rheeia' equipment. The i.e.casnica or cloc- 
tromoch ;ri i :.al p-rte en/ :.: fi: eu: cas s becer . qui v.. important. 
However, th./,;' d-, sign or •.i-''.:.t^;:iioM .-.ersoi he IRV.IA.'! as pro- 
blems oí ;ü eahanic... I design, s:aa\ tic r. nay h  Catín i -;pocial 
problems a ft o th c- i •.••. tri*- prepari, i c-:-, oí'   th.. ; i. t : 1 Lì aad other 
materials util i •_:•-_ J # .¡i to ih-. ..Iteration of ta,.- surfaces pro- 
duced by heat, spanks, -ha', t, impiet, etc. 

In tlus respect, two mejor arcan should be recognised :  th-i 
°f   the electronic processing proper, and that of the mechanical 
elements, and this constitates one inori, reason to include mate- 
rials science in the cours s. 

A third category could bo added, that of the transducing 
devices; they, however, do not ¿end themselves to a generalised 
treatment in vi•_•>;• of the diversity of p!u.-no!v_ii..; that cees bu 
involved. V/. • have referred to this viien talking about: basic seien 

The quantitative tr>.actna.i.t of the phenomena conmonJy encount 
cred in el ectronic devices, circuity, -ad measuring instruments, 
is in general adequately cow red in the course studies of most 
institutions. It usually a- :oompan J e  a description oi the physica 
characteristics of the devices, coa, s;c;its or circuity. 

What is ir.iportant for our purpose, is to deal in detail with 
matters such as i ia i tati ens :f compears ts , circuits or devices, 
their causes, the relative oí foot of tolerances of components in 
overall performance, quality or parfoi mar.ee standards and their 
true moan i iig free the point . :" :ae, of the iis:r; reliability of 
components and sii., effect of climatic -auditions, sal ini ty / dust ; 
ruggedness und.-r mechanical solicitations, ••to. 

This brings us to the last type subject mutter of importance 
that of t\a l:iio-t. .-snore a d-eieats. It can be handled by giving 
first of aj I , the- leccia cía  : TT as to agtimiaation of operations 
and as to production, in shert-runs, and then r-, ferrine nartiou- 
larly to correi at ions involving vochn.Lcal cLoaonts and cost. For 
instance, for a giv«.n typ'- rl hc/ice, th_- cost is a function of 
the :rf ermacc. ,; oiaotacr _l-.::;i.-'nts kept constant. The 
relative ud inarca of the various individual* specifio-.fions 
consti tut in.; the overall perf ormane- ,   depicted m graphie 0r 
other form, quantified if possible, give valuable guidelines 
as to design or .santtatien of devices, or as to compromise 
solutions, or as to ways to keep cost within bounds'. 

^•MMMIi _____*- MÄ 
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Another example is that of degree of integration of a given 
circuit. One could design for assembly on the basis o£  very 
elementary components (resistances, capacitors, <. to, ) , using 
trad iti ona 1 w i r i na j m d s o ] d>. r 
silicon 'UIVL!'% ; nrorroruf in 
g r a ted into a ' - orn p 1.... x circuit 
feasibility of both - y tro e 
ones, is a i-y riuT, .-ut. m o- 
world, in a way, tin proM.i:, 
the technological ,,olutior 
and where the mark... t ts si 

ng; On the other, euui^thc use of 
auny i..-form utarv functions inte- 
rn, economics of t! • »: and th<. 

arc the most important parameter 

"•• 'Citions ano ail. the intermedi.ite. 
•-•sign fer production anywhere in th< 
is simpler in   i country where all 

!nown can easily bo resorted to, 
able; then, the cost considerations 

Ini country vhe.r. 
one respect,cost cons. 

t lie :uedi taons  are  not.   ideal   In more   than 
.der.fions   ilon..:  docs  not   suffice.   For 

instance  replacement  of  parts,   servicing,   standardization  of  parts, 
th- e» po ten t ia1 utilizatio> 

assembly, etc., can becomi 
'-u.rt.her detracts from the 
and even conditions ihc . 

guiprr.ont needed for production or 
; enp vrtant if not. critical factors. This 
validity of the pure technical choices 
•Chemie etnes. 

Case stadie; and pro:..v CIK can help cover these subjects 
Cooperation with lo'-ui industry, however incipient it might be, 
can be invaluable .e,,t or Ly m case studies or project work but 
also in lecturing and associated laboratory werk, it -an  also 
guide m formule tine study plans, und in dt: v... loping the attitude 
of mind of the students, to ^ntic: th..m towarcs production. 

This coaP'.-r-i t i v .•ff art 
agencies that formulau. rol ir 

co •J.id .--xtend to the government 
' ios 

of finished or semifinished products, and tia 
studies do not t ak-s M ace 

i- o 

f 

a industri ills it ion, impuri. 
i ike;  thus , 

h'i 'eolation, is it- should tlways be 
the case for coursée r 1 tteO to production 
where knowledge u.in^ do,-, n.<t <-i:P 
is paramount. 

'u;Ppi. 
)T   to dir.-ct utilisation, 

ind th i -itt etude of mind 

One last remara: S'-ncerns conceptual va informative courses 
In all thit proceed". amprr.;L- his been put on th- conceptual 
side.  In fact, once tne incept, ir., araspoa, one is not 
bound by the suir. of know-how -quired;  and u/o of the existing 
technology is i matter of joco •,-. r •>   information.  However, very 
often the link betwe- en hi,Jt \ naw J adga and application falters, 
due to the difficulty of icqairina' m attitude of mind centered 
on production, on appi ..c \\ iun, an practical approach to problems, 
m countries where environment and traditional • uterns contrit -ite 
little towards it. 

Tn these ca? often the lecturers themselves 3re at 
xoss when discussing applications.  As a palliative, and 
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• ai'jiig  a  tr-ìn.:it-icn period,   descriptive  course:;,  of  the   type   "hov   r.>., 
could bo  offered,   i,rii-L¡   buca   eine   a  i\^tr.-r ostnbli3hod  eie-troni. 
industry  bocor/os   ^   brooder  so    technicians  and org moors   especule, 
r-jnp.-r.cnt   in   dos. i. 7?":    nil   ^rr..!'.».:ti .n   i'.i'O^u'.íís.      Thon   the   school-.:  cold 
' jj s :ko   p.^uly   j.n:" >i .I-H: ": v •  ':;.ury ';,   eio. 1*    "oso-ini   t be  corcss "oal 
¡asi;   the"   rss-iio,   •;   '"he  ;v- ,po>-  rotr'.cvii   rM   '^  •:. 
1 jth  ox i "tj.c;   -ini   v¡  au 

; n;" "' r* 'a t ion 

Th^.   'Turin  ^..r.t:-:   .^'ipit--,   -j to;   technology  CO^TS«:^   to   serv-.-   tt;~ 
ir. t: s^cst-   .:•:'   die   •]• -V -boe inr  o   unrric:       it  orec;nt   the  electronic 
coir •••or»   ti:',   "it   tramine   2ogi¡ro.:rmg   instructors   in   the   oisic   tech- 
nics L   and  ;.eeru.,0'o ;• il  r-onc ipt ;   of   t-ichin: electronics.        In   a 
current:   effort   to  <!••>? he..-  ri;rç^   ;,nd .>r i ont.it ione   Por   the futuro, 
tlM  Contre  i 9   delvìììi   irto considerati. 01c  of   the  type  advanced abe-ve, 
vhich   ire applicable   to  des ion    -nd  product : 011  in  general,  when  the 
circumstances,   technics!,   rcoreic,   hunsan,   ore not   ideili   -^   i¿  "^ 
c?-,     of   the  dove] op un  countr.es. 

Once  tho   idees  m iteri -il : .-.;..:   Ln   \ course,   either as   they   stind 
!    v  Oí- modified,   the result  of   the   experience will   indeed contribute 
to  bettor training   in  the countries  themselves. 

In fact,   by   its own nature  the Centre  has to  offer courses apt 
te   add   to a prior   knowledge  of   the  fundamentals,   to rrnke that 
knowledge- useful   in  the  developing  countries;     precisely the   type 
approach followed   in this  paper. 
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