
Chapterl
Introduction to the Semiconductor Industry

C h a p te r l w ill be p resen ted  in to  five  sec tio n s  such  as the  D e v e lo p m en t o f  the 

S e m ic o n d u c to r  In d u stry , T e c h n o lo g y  an d  M a jo r P ro d u c ts , R a tio n a l &  P ro b lem s, 

O b je c tiv e  &  S co p e  o f  th e  S tu d y , and  C o n cep tu a l F ram ew o rk , o rd erly .

1.1 The Development of the Semiconductor Industry

T h e  g ro w th  o f  e lec tro n ic  c o m p o n e n t has o u tp e rfo rm e d  th e  o v e ra ll m a n u fa c tu r in g  

se c to r  s in ce  1960. T h e  e x is tin g  e lec tro n ic  in d u s try  p a v ed  th e  w ay  fo r  th e  

se m ic o n d u c to r  in d u s try , as th e  se m ic o n d u c to r  in d u s try  is a b as ic  d iv is io n  an d  th e  

fo u n d a tio n  o n  w h ic h  the  en tire  e lec tro n ic s  in d u s try  is b u ilt. R e fe rrin g  to  th e  ev o lu tio n  

o f  th e  se m ic o n d u c to r  in d u stry , s in ce  1950 th e  f irs t c o u n try  w h ich  has m ad e  a 

s ig n if ic a n t co n tr ib u tio n  to  the  in n o v a tio n  and  d e v e lo p m e n t o f  the  in d u s try  w as the  

U n ite d  S ta tes . T h e  w o r ld ’s tw o  la rg est c o m p an ie s  in  se m ic o n d u c to r  te c h n o lo g y  w ere  

F a irc h ild  an d  T ex as  In s tru m en ts  in th e  U S A . In 1958 th e  f irs t in teg ra ted  c irc u it w as 

c re a ted  b y  T ex as  In s tru m en ts  (T I). (S tro ch  C o rp o ra tio n , 1987 , p. 5)

T h e  se m ic o n d u c to r  c o m p o n e n t is s im p ly  c a lled  an  in teg ra ted  c irc u it (IC ). IC  is 

th e  k e y  c o m p o n e n t to  m o st e lec tro n ic  eq u ip m e n t u sed  in  o u r d a ily  lives. F a m ilia r  

a p p lic a tio n s  can  be fo u n d  in c o m p u te rs , th e rm o sta t co n tro ls , a ir co n d itio n e rs , 

te le v is io n  se ts , c a lcu la to rs , m o b ile  p h o n es , sa te llite s , and  e lec tro n ic  d ev ice s  in 

a u to m o b ile s , a e ro sp ace , and  in th e  m ilita ry .

T h e  d e fin itio n  o f  a se m ic o n d u c to r  co m p o n en t, m o s tly  re fe rred  to  as an  in teg ra ted  

c irc u it o r  m ic ro e le c tro n ics , each  cap ab le  o f  p ro c e ss in g  and  s to rin g  in fo rm a tio n  m ore  

e ff ic ie n tly  th an  th e  last, has re su lted  in  a p ro g re ss iv e  b ro a d e n in g  o f  th e  ran g e  o f



a p p lic a tio n s  o f  se m ic o n d u c to r  d ev ice s  and  in  a rap id  in c rea se  in  o f  in te g ra te d  c ircu it 

(IC ) c o n su m p tio n  th ro u g h o u t th e  w o rld . (F ig u re  1.1)

T he p ro g re s s iv e  p h ase s  o f  c irc u it in teg ra tio n  s ta rted  fro m  sm a ll-sc a le  in teg ra tio n  

to  m e d iu m -sc a le  in te g ra tio n , th en  la rg e -sca le  in teg ra tio n  and  f in a lly  v e ry  la rg e -sca le  

in te g ra tio n . In te g ra te d  c irc u its ' h av e  b eco m e  less lik e  c o m p o n e n ts  an d  m o re  like  

c o m p le te  e le c tro n ic  sy s tem s o r su b sy stem s.

Figurel.l
Worldwide IC Consumption

Source: Data Quest May, 1996

1.2 Technology and Major Products

T h ere  are  tw o  fig u res  fo r ex p la in in g  the  S e m ic o n d u c to r In d u s try ’s P ro d u c ts  as 

fo llo w s:

'very large-scale integration. VLSI devices are ICs that contain 1,000 or more gate equivalents 
Large-scale integration. LSI devices contain 100 or more gate equivalents or other circuitry of similar complexity. 
Medium-scale integration. ICs containing 10 or more gate equivalents but less than 100.
Small-scale integration. ICs containing fewer than 10 logic gates.
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A . F irs t F ig u re  (f ig u re  1.2) p rep a red  by  th e  U n ite d  N a tio n s , “ D e fin itio n  o f  

in d u s try  and  its  m a jo r  p ro d u c ts” in  T ra n sn a tio n a l C o rp o ra tio n  in  th e  In te rn a tio n a l 

S e m ic o n d u c to r  In d u s try , sh o w ed  the  “ fam ily  th e  tre e ” , an  illu s tra tio n  o f  the 

se m ic o n d u c to r  in d u s try  in c lu d in g  so m e ex am p les  o f  p r in c ip a l en d  u se s  o f  d iffe ren t 

s e m ic o n d u c to r  d e v ic e  ty p es . T h e  IC s in  fig u re  1.2, “ In te g ra te d  C irc u it d iffe r  fro m  

d isc re te  d e v ic e s  an d , w h en  firs t d ev e lo p e d , re p re se n te d  a  s ig n if ic a n t te c h n o lo g ic a l 

a d v an ce  o v e r  th e  la tte r  in  th a t th ey  co n ta in  m o re  th an  o n e  c irc u it e le m e n t w ith in  a 

s in g le  s ilic o n  su b s tra te . M o n o lith ic  (as o p p o se d  to  H y b rid ) IC s are  th e  p r in c ip le  fo cu s 

o f  th e  p re se n t b e c a u se  o f  th e ir  fa r m o re  p e rv a s iv e  use . In  g en e ra l, th e  ab b re v ia tio n  IC 

is u sed  to  re fe r  o n ly  to  m o n o lith ic  type . W h en  h y b rid  IC s a re  b e in g  d isc u sse d  th ey  are 

re fe rre d  to  as su c h .” ( U n ite d  N a tio n , 1986: p4 )

T ra n sn a tio n a l C o rp o ra tio n  in in te rn a tio n a l S e m ic o n d u c to r  In d u s try  h av e  d e fin ed  

IC s in  sev e ra l w ay s: (a) b y  th e  te c h n o lo g y  p ro cess  e m p lo y e d  in  th e ir  fab ric a tio n ; (b ) 

b y  th e  sp e c if ic  fu n c tio n s  th ey  are  d e s ig n e d  to  p e rfo rm ; an d  (c) b y  th e  e n d -u se r  m ark e ts  

th e y  m o s t f re q u e n tly  serve . F ig u re  1.2 illu s tra te s  all o f  th e  m e n tio n  c la ss if ic a tio n s . 

T h e  b ro a d e s t  d is tin c tio n  is b e tw e e n  b ip o la r  and  M O S  (m eta l o x id e  se m ic o n d u c to r)  

IC s. T h e se  a re  a lte rn a tiv e  m e th o d s  o f  fa b ric a tin g  tra n s is to rs  w h ic h  m ak e  up  the  

e le m e n ts  o f  th e  in teg ra ted  c ircu it. B ip o la r  rep re sen ts  th e  m o re  m a tu re  o f  th e  tw o  

p ro c e sse s  an d  h as  co m e  to  be rep laced  b y  M O S  fo r  m an y  d ev ice  ty p es  and  

a p p lic a tio n s . B ip o la r  is s till th e  p re v a le n t te c h n o lo g y  in  lin e a r IC s and  is a lso  fa irly  

c o m m o n  in d ig ita l lo g ic  c ircu its . M O S  has co m e to  d o m in a te  d ig ita l m e m o ry  and 

m ic ro p ro c e sso r  ch ip  fab rica tio n  as w ell as sp ec ia l c h ip s  u sed  in  d ig ita l w a tch es. 

B ip o la r  is g e n e ra lly  m o re  c o s tly  th an  M O S  p e r  c irc u it fu n c tio n  and  c a n n o t be u sed  fo r 

v e ry  d e n se ly  p ack ed  c irc u its  b ecau se  o f  its g re a te r  p o w e r  c o n su m p tio n  and  h eat 

g en e ra tio n . T h e  p rin c ip a l ad v an tag e  o f  b ip o la r  o v e r M O S  is th e  o p e ra tin g  speed , 

w h ich  has m ad e  it th e  te c h n o lo g y  o f  ch o ice  in  c e rta in  a p p lic a tio n s  - such  as



Figure 1.2
Family tree" of Semiconductor Technology and End Uses
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h ig h  speed com pu te rs  fo r  m il i ta r y  use - w here  speed is c ru c ia l and cost n o t a m a jo r 

de te rren t. M O S  has advantages ove r b ip o la r  in  lo w e r cost, lo w e r p o w e r co n su m p tio n  

and g rea te r a tta inab le  c ir c u it  de n s ity . Its m a in  d ra w b a ck , tra d it io n a lly ,  has been its 

re la t iv e ly  s lo w  speed. W ith in  the broad  ca tego ry  o f  M O S , there  are a n u m b e r o f  

v a r ia tio n s  on  the bas ic  process, the m os t co m m o n  o f  w h ic h  are n -channe l N O S  and 

p -ch a n n e l M O S  (N M O S  and P M O S  fo r  sh o rt); h ig h  r e l ia b i l i t y  M O S  (H M O S ); 

c o m p le m e n ta ry  M O S  (C M O S ) w h ic h  pa irs  N M O S  and P M O S  trans is to rs  to  ach ieve  

su b s ta n tia l p o w e r sav ings . T hus , the la tte r is used w id e ly  in  d ig ita l w a tches and desk 

ca lcu la to rs . U n t i l  re c e n tly , h ow eve r, its  s lo w  speed has p reven ted  its  w idespread  

a d o p tio n  fo r  in d u s tr ia l and co m m e rc ia l e le c tro n ics  a p p lica tio n s . W ith  these 

te c h n o lo g ic a l advances, C M O S  devices are n o w  ab le  to  p e rfo rm  at speeds 

a p p ro a ch in g  b ip o la r  IC s , w h ile  possessing the d is t in c t advantage o v e r the la tte r o f  

p e rm it t in g  h ig h  leve ls  o f  c ir c u it  in te g ra tio n . S ince C M O S  c irc u its  are re la t iv e ly  less 

c o m p le x  than  th e ir  N M O S  equ iva le n ts  th e y  are easier to  des ign . T hus , C M O S  is 

b e c o m in g  in c re a s in g ly  m o re  w id e ly  used fo r  v e ry  la rge -sca le  in te g ra tio n  (V L S I) ,  

w h ic h  re fe rs  to  the  in c o rp o ra tio n  upw ards  o f  100 ,000  (1 0 0 K ) c ir c u it  e lem ents  on  a 

s in g le  s il ic o n  c h ip . F o r  V L S I ,  lo w  p o w e r d is s ip a tio n  appears to  be the  p r in c ip a l 

advantage o f  C M O S . H ence , there  has occu rre d  a ra p id  increase in  the u t il iz a t io n  o f  

C M O S  process te c h n o lo g y  in  recent years.

A  fu r th e r  d is t in c t io n  be tw een  IC s (see fig u re  1.2) re la tes to  the m e thod  in  w h ic h  

th e y  a lte r e le c tr ic a l s igna ls , “ L in e a r c irc u its  process e le c tr ic a l s igna ls  o ve r a 

c o n tin u o u s  v o lta g e  range and are the re fo re  su ited  fo r  such consum er e le c tro n ic  

a p p lic a tio n s  as te le v is io n  and ra d io  tuners. D ig ita l IC s , on  the o th e r hand, process 

in fo rm a tio n  o n ly  in  b in a ry  d ig its  c o rre sp o n d in g  to  h ig h  and lo w  vo lta g e  e le c tr ica l 

im p u ls e s .”  (U n ite d  N a tio n s , 1986) In  o th e r w o rd s , the d ig i t  “ one ”  is stored o r
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tra n s m itte d  as a h ig h  vo lta g e  im p u lse  w h ile  the d ig i t  “ ze ro ”  is  s tored o r tra n s m itte d  as 

a lo w  v o lta g e  im p u lse . A l l  in fo rm a tio n  processed b y  such c irc u its  m u s t th e re fo re  be 

encoded in  b in a ry  d ig its  ( “ b its ”  fo r  sho rt). D ig ita l IC s are b y  fa r  the m os t c o m m o n ly  

used in  com pu te rs  and va rio u s  o th e r types o f  e le c tro n ic  equ ipm en t. D ig ita l IC s  can be 

fu r th e r  su b d iv id e d , the m ost fre q u e n t d is t in c t io n  b e in g  tha t be tw een  lo g ic  and m e m o ry  

ch ips . L o g ic  c irc u its  p e rfo rm  va rio u s  a r ith m e tic  o r  o th e r ope ra tions  on  data  stored in  

the m e m o ry  c irc u its . In  those cases w here  the o pe ra tion s  to  be p e rfo rm e d  are no t 

s im p le , standard  a r ith m e tic  fu n c tio n s  (add, sub trac t, m u lt ip ly ,  d iv id e ) , the  o p e ra tin g  

in s tru c tio n s  (p ro g ra m m e ) fo r  the p rocesso r u n it  are g e n e ra lly  s to red  in  a typ e  o f  

m e m o ry  k n o w n  as R O M  (re a d -o n ly  m e m o ry ). T he  data w h ic h  is to  be processed in  

accordance  w ith  the in s tru c tio n s  con ta ine d  in  the R O M , is s tored in  a R A M  (ra n d o m  

access m e m o ry ). T he  in fo rm a tio n  stored in  a R O M  can o n ly  be re tr ie v e d  se q u e n tia lly  

w h ile  tha t s tored in  a R A M  can be re tr ie ve d  at random . T he  m os t w id e ly  used v a r ie ty  

o f  R A M  is a d y n a m ic  R A M  (o r D R A M ) ,  in  w h ic h  the stored data can be erased fro m  

m e m o ry  s im p ly  b y  in te rru p t in g  the  f lo w  o f  e le c tr ic a l cu rre n t to  the c ir c u i t ’ s m e m o ry  

ce lls . C e rta in  d ig ita l IC s, k n o w n  as m ic rop rocesso rs , co n ta in  the e n tire  cen tra l 

p ro ce ss in g  u n it  (o r  C P U ) o f  a c o m p u te r system  on a s in g le  ch ip . D e p e n d in g  on  the 

p ro g ra m m e d  in s tru c tio n s  co n ta in e d  in  its  R O M , a s in g le  m ic ro p ro c e s s o r can be 

adapted to  a v a r ie ty  o f  a p p lica tio n s . C e rta in  m ic rop rocesso rs  c o n ta in  an o n -c h ip  

R O M  w h ile  o thers m us t be lin k e d  to  a R O M  v ia  ex te rna l connec tio ns  on  a p r in te d  

c ir c u it  board  (P C B ). M ic ro p ro ce sso rs  are also lin k e d  to  R A M s  and a v a r ie ty  o f  

p e r ip h e ra l ch ips  w h ic h  to g e th e r w ith  the C P U  c o n s titu te  a s in g le  m ic ro p ro c e s s o r 

fa m ily .  In  ce rta in  cases, the R A M /R O M  m e m o ry  and the in p u t/o u tp u t in te rface  

fu n c tio n s  m a y  a ll be con ta ine d  on the same c h ip  as the C P U , in  w h ic h  case the  dev ice  

is k n o w n  as a s in g le -c h ip  m ic ro c o m p u te r. The c o n tro lle r  c irc u it  is an essen tia l pa rt o f  

the m ic ro p ro ce sso r fa m ily  s ince i t  regu la tes the in te rchanges betw een o th e r m em bers
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o f  the fa m ily ,  e s ta b lis h in g  p r io r it ie s  and keep ing  s igna ls  f lo w in g  s m o o th ly  th ro u g h  the 

m aze o f  in te rco n n e c tio n s .

A n o th e r  typ e  o f  d ig ita l IC  re la ted  fu n c t io n a lly  to  the m ic ro p ro c e s s o r is the gate 

a rray  (o r  u n c o m m itte d  lo g ic  a rray ). T he  dev ice  is a se m i-cu s to m  lo g ic  c ir c u it  w h ic h  is 

fa b rica te d  u s ing  c e rta in  s tandard ized  co n fig u ra tio n s  o f  lo g ic  gates (g ro u p s  o f  c irc u it  

e lem ents w h ic h  c o n s titu te  a s in g le  lo g ic a l fu n c tio n ). In  a f in a l m e ta lliz a tio n  process, 

a fte r the gate a rray  pa tte rns have been fa b rica ted  on  the ch ip s , the d e v ice  can be 

cu s to m ize d  to  p e rfo rm  d if fe re n t fu n c tio n s  as requ ired  b y  d if fe re n t end users. T he  gate 

a rray  has the advantage o f  cost savings o v e r f u l ly  cu s tom ized  c irc u its  b u t the 

d isadvan tage  o f  less e f f ic ie n t use o f  the area on  a g iv e n  ch ip . F o r any  g ive n  

a p p lic a tio n  a n u m b e r o f  lo g ic  gates m a y  be u n u tiliz e d . G ate arrays are m ade in  some 

cases w ith  b ip o la r  lo g ic  te ch n o lo g ie s ; m ore  fre q u e n tly  th e y  are fa b rica te d  in  C M O S . 

In  genera l, th e y  co n s is t s o le ly  o f  lo g ic  gates and have a re s tr ic te d  n u m b e r o f  p ins  fo r  

in p u t and o u tp u t. T hus , w ir in g  e ff ic ie n c y  and pe rfo rm ance  can b o th  s u ffe r  o r  the gate 

a rray  m us t be connected  w ith ,  fo r  exam p le  an ex te rna l m e m o ry  ch ip .

S tandard  ce lls  - som etim es ca lled  “ c e ll l ib ra r ie s ”  - are a recen t in n o v a tio n  

des igned  to  s u rm o u n t the p ro b le m s  posed b y  gate arrays. A  cu s to m e r o rd e rin g  a 

s tanda rd -ce ll-b ased  c h ip  selects co m p le te  fu n c tio n a l ce lls  - lo g ic  gates, m e m o rie s , and 

even co m p le te  p rocess ing  u n its  - fro m  a lib ra ry , in d ic a t in g  h o w  th e y  are to  be 

in te rconne c ted  b y  the IC  m a nu fac tu re r. Such a d ev ice  m ay s t i l l  n o t m ake the m ost 

e ff ic ie n t poss ib le  use o f  a ch ip  “ real estate” , bu t i t  serves to  enhance p e rfo rm a n ce  and 

e conom ize  on  e x te rn a l connec tio ns .

M ic ro p ro ce sso rs , gate arrays and standard ce lls  are in  e ffe c t three d iffe re n t 

approaches to  s o lv in g  the same set o f  p ro b le m s  faced b y  s e m ic o n d u c to r m anu fac tu re rs
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as a re su lt o f  the  c o n tin u a lly  r is in g  leve ls  o f  c ir c u it  in te g ra tio n . In  short, cost e ff ic ie n t 

p ro d u c tio n  o f  a g iv e n  se m ic o n d u c to r d ev ice  requ ires  v o lu m e  p ro d u c tio n  to  p e rm it the 

e x p lo ita t io n  o f  scale and le a rn in g  econom ies. The u n it  cost red u c tio n s  associated w ith  

c u m u la tiv e  p ro d u c tio n  expe rience  have been p r im a r i ly  respons ib le  fo r  the d ram a tic  

p r ic e  re d u c tio n s  in  IC s  w h ic h  have broadened im m e n s e ly  th e ir  p o te n tia l m arke ts . A t  

the  same tim e , in  the  case o f  lo g ic  c irc u its , each p o te n tia l cu s to m e r is d e v e lo p in g  a 

som ew ha t d if fe re n t sys tem  w h ic h  requ ires  a u n iq u e  c o n fig u ra tio n  o f  c irc u it  e lem ents 

( lo g ic  gates). W h e n  lo g ic  e lem ents cons is ted  o f  d isc re te  trans is to rs  o r  even sm a ll o r 

m e d iu m -sca le  in te g ra te d  c irc u its , such a c o n fig u ra t io n  co u ld  be ach ieved  th ro u g h  the 

des ign  o f  a p r in te d  c ir c u it  board  p e rm itt in g  the necessary connec tio ns  to  be m ade 

e x te rn a lly . W ith  la rge -sca le  in te g ra tio n  (L S I) ,  then  v e ry  la rge-sca le  in te g ra tio n  

(V L S I) ,  the  sys tem  requ irem en ts  m us t be designed in to  the in d iv id u a l IC , w h ic h  

co m p rise s  a co m p le te  o r  v ir tu a l ly  co m p le te  system  in  its e lf.  T o  cu s to m ize  the 

ha rdw a re  w o u ld  in  e ffe c t c o m m it a c h ip  to  a s in g le  e n d -u se r’ s needs; b u t, fre q u e n tly , a 

s in g le  e n d -u se r’ s dem and fo r  a p a r t ic u la r  lo g ic  c ir c u it  is in s u ff ic ie n t to  enab le  the 

m a n u fa c tu re r to  e x p lo it  f u l ly  le a rn in g  and scale econom ies . T hus, o n ly  a cus tom er 

w i l l in g  to  p a y  a p re m iu m  fo r  a fu l ly  cu s to m ize d  c h ip  is  apt to  f in d  a su p p lie r. 

N o rm a lly ,  IC  m a n u fa c tu re rs  w o u ld  w a n t to  be able to  adapt the lo g ic  c ir c u it  to  a 

v a r ie ty  o f  end -use rs ’ a p p lic a tio n s , in  o rd e r to  be ab le  to  p roduce  a la rge  enough 

v o lu m e  to  re a lize  scale and le a rn in g  econom ies. T o  ach ieve  th is , IC  m anufac tu res  

m ust m a in ta in  a m ore  o r  less standard c irc u it  des ign , w h ile  a llo w in g  fo r  c u s to m iz a tio n  

o f  ch ip s  to  d if fe re n t end -use rs ’ requ irem en ts  in  one o r  tw o  w ays: (a) b y  a lte r in g  the 

so ftw a re  w h ic h  in s tru c ts  the c irc u it  h o w  to  p e rfo rm  its  designa ted fu n c tio n s  

(m ic ro p ro c e s s o rs ) and (b ) b y  a lte r in g  the c o n fig u ra tio n  o f  in te rco n n e c tio n s  am ong 

s tanda rd ized  ce lls  th ro u g h  a f in a l o f  m e ta lliz a tio n  in  the actua l fa b r ic a tio n  o f  the 

ha rdw a re  (ga te  arrays and standard ce lls ).
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Thus fa r, m ic ro p ro ce sso rs  are the m ost w id e ly  em p lo ye d  s o lu tio n  to  the tra d e -o ff  

be tw een  cu s to m ize d  and standard  lo g ic  designs in  te rm s o f  cos t and e ff ic ie n c y . W h ile  

end users w o u ld  g e n e ra lly  choose fu l ly  cu s to m ize d  designs o ve r standard  designs on 

e ff ic ie n c y  c r ite r ia , th e y  w o u ld  g e n e ra lly  p re fe r standard designs to f u l ly  cu s to m ize d  

designs s tr ic t ly  on  cos t c r ite r ia . M ic ro p ro ce sso rs  as a s o lu tio n  to  th is  d ile m m a  also 

generate  a new  set o f  p ro b le m s . T h e y  re ly  on  so ftw a re  as the l in k  be tw een  standard 

des ign  and cu s to m ize d  a p p lica tio n s . G ene ra ting  the necessary so ftw a re , h o w e ve r, is 

b e co m in g  an in c re a s in g ly  c o s tly  u n d e rta k in g  o w in g  to  the p a u c ity  o f  so ftw a re  

eng ineers  w ith  the re q u is ite  s k ills .  O th e r fac to rs  have c o n tr ib u te d  to  the  em ergence o f  

a so ftw a re  b o ttle -n e c k . S o ftw a re  d e ve lo p m e n t shares m a n y  o f  the p ro b le m s  o f  o the r 

research and d e ve lo p m e n t a c t iv ity .  I t  is d i f f ic u l t  to  p ro te c t fro m  im ita to rs ; o u tp u t and 

p ro d u c t iv ity  are d i f f ic u l t  to  m easure, hence to  regu la te ; and i t  is a re la t iv e ly  h ig h  r is k  

in ves tm en t. F o r a ll these reasons so ftw a re  d e ve lo p m e n t has tended to  lag  b e h ind  

ha rdw are  d e ve lo p m e n t, w ith  the re su lt th a t so ftw a re  costs are c o m in g  in c re a s in g ly  to  

p re d o m in a te  in  to ta l m ic ro p ro c e s s o r/m ic ro c o m p u te r system s costs. T he  esca la ting  

costs o f  so ftw a re  d e ve lo p m e n t fo r  m ic rop rocesso r-base d  system s have been at least a 

p a rt ia l im pe tus  to  the d e ve lo p m e n t o f  p ro d u c t te ch n o lo g ie s  l ik e  gate arrays and 

s tandard  ce lls , w h ic h  p e rm it s e m i-c u s to m iz a tio n  w ith o u t the same subs tan tia l 

in ves tm en ts  in  so ftw a re .

B . Second fig u re  ( f ig u re  1.3) prepared b y  D hsaha S ia m ’ s Research O ff ic e , 

E le c tro n ic  C o m p o n e n t In d u s try , has d e fin e d  th is  in d u s try  in to  a c tive  and passive 

com ponen ts  as fo llo w s :

A ctive  S em icon du ctors
T he m a jo r te c h n o lo g ic a l trend  in  e le c tro n ic  com ponen ts  co n tinue s  to  be 

m in ia tu r iz a tio n , w h e re b y  m a n y  parts and com ponen ts  are rep laced b y  IC s. T he



Figure 1.3
The process o f major product in Semiconductor Industry
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S o u r c e  : Electronic Component Industry, Dhaha Siam 'ร Reserch Office, 1995



c o m p o n e n t in d u s try  p roduces ac tive  dev ices  such as va cu u m  tubes, d iscre te  

se m ico n d u c to rs , and m o n o lith ic  in teg ra ted  c irc u its  (IC s ). T he  a c tive  c o m p o n e n t is the 

m ost im p o rta n t pa rt o f  the IC  and is d ire c t ly  m oun ted  to  ICs. T h is  in d u s try  is cap ita l 

in te n s ive , a lso re q u ir in g  h ig h  in ve s tm e n t and co n tin u o u s  p ro d u c t and p ro d u c tio n  

te c h n o lo g y  d e v e lo p m e n t (R & D ) .  T he  a c tiv e  s e m ico n d u c to r de te rm ines the  fu n c t io n  

and a p p lic a tio n  o f  the  com ponen t and fin is h e d  p roducts .

1. In te g ra te d  C irc u its

In te g ra te d  c irc u its  ( IC s ) are the m os t im p o rta n t co m p o n e n t today . A n  IC  

cons is ts  o f  a c o m p le te  e le c tro n ic  c irc u it  in  a s in g le  s il ic o n  ch ip . I t  can c o n ta in  

thousands o f  tra n s is to rs , d iodes, res is to r, and capac ito rs . IC s  can a lso be described  as 

s e m ic o n d u c to r n e tw o rk s  in  a s in g le  package . S e m ico n d u c to r w a fe rs  o r  ch ip s  are 

p laced and w ire d  on  lead fram es and cove red  fo r  p ro te c tio n . The IC  in d u s try  is 

e n t ire ly  e x p o rt-o r ie n te d , co n s is tin g  o f  a fe w  la rge  U S ., Japanese, and lo ca l f irm s . 

Because o f  the  need fo r  h ig h  p ro d u c tio n  te c h n o lo g y  , m o s t m an u fa c tu re  users in  

T h a ila n d  are subcon trac to rs . O n ly  a fe w  have th e ir  o w n  te c h n o lo g y .

P a ss iv e  S em ico n d u cto rs
Passive se m ico n d u c to rs  he lp  and su p p o rt the a c tive  se m iconduc to rs , p ro v id in g  

the IC  its  f u l l  range  o f  fu n c tio n s . Passive com ponen ts  are in c lu d e d  in  res is to rs , 

capac ito rs , re lays  and h y b r id  in teg ra ted  c irc u its . These p roduc ts  are c o m m o d ity  type  

p roduc ts .

1. R es is to rs

R es is to rs  are used in  c irc u its  to  a d jus t and set cu rre n t and vo lta g e  leve ls . T h e ir  

res is tance is ra ted  in  ohm s, accuracy in  percentage, and p o w e r in  w a tts . T he  

p ro d u c tio n  process fo r  res is to rs  in  T h a ila n d  is h ig h ly  au tom ated  and su b je c t to  la rge



econom ies o f  scale. M o s t o f  the m a te ria ls  used are im p o rte d . R e s is to r p ro d u c tio n  in  

T h a ila n d  cons is ts  o n ly  o f  assem b ly , excep t fo r  w ire -w o u n d  types. Japan used to  be a

major producer o f resistors but many o f its wire-wound resistor factories there have 
c losed d o w n  and p ro d u c tio n  bases s h ifte d  to  T a iw a n  and K o rea .

2 . C apac ito rs

C apacitance  is the a b i l i ty  o f  an e le c tr ic  c irc u it  o r  co m p o n e n t to  s tore  e le c tr ic  

energy  fo r  a co n s id e ra b le  t im e  b y  m eans o f  an e lec tros ta tic  f ie ld . C a p a c ito rs  are used 

fo r  f i l te r in g ,  tu n in g , c o u p lin g , d e co u p lin g , is o la tio n , and storage o f  e le c tr ic a l energy. 

T h e ir  m os t im p o rta n t use is in  consum er e le c tro n ic  e q u ip m e n t in  the  a u to m o tiv e , 

te le c o m m u n ic a tio n  and c o m p u te r indus tries . B a s ic a lly , a c a p a c ito r cons is ts  o f  tw o  

m e ta l p la tes (co n d u c to rs ) p laced  near each o the r and separated b y  an in s u la tin g  

m a te ria l (d ie le c tr ic ) . T he  d ie le c tr ic  can be a ir  o r any n o n -c o n d u c tin g  m a te r ia l such as 

paper, m ica , o r  ce ram ic .

V

3. R e lays

R e lays w o rk  q u ite  s im ila r ly  to  sw itches: th e y  open and c lose  e le c tro n ic  (and 

e le c tr ic a l)  c irc u its  and are m a in ly  e lec trom echa n ica l.

4. H y b r id  In te g ra te d  C irc u its

The H y b r id  IC  in teg ra tes  a system  o f  c irc u its  m ade o f  d isc re te  dev ices  a n d /o r 

IC s on  a th in  p la s tic  f i lm .  T he  B oa rd  o f  Inves tm en t (B O I)  has repo rted  th a t H y b r id s  

are expo rted  m a in ly  to  Japan, S ingapore , and the U n ite d  States.
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1.3 Rationale and Problems

B etw een  1981-1985 , m any  m a jo r m anu fac tu res  o f  e le c tro n ics  p roduc ts  re located 

to  T h a ila n d  to  m ake  parts  and com ponen ts  fo r  com pu te rs  and e le c tro n ic  and e le c tr ica l 

app liances. I t  w as the  f ir s t  t im e  tha t a n u m b e r o f  e le c tro n ics  com ponen ts  w ere  lo c a lly  

p roduced . A f te r  1985, T h a ila n d  m oved  to w a rd  h ig h e r p ro d u c tio n  o f  va lue -added  

and m ore  advanced p ro d u c ts  such as te le c o m m u n ic a tio n  eq u ip m e n t, w h ic h  b a s ic a lly  

in c lu d e s  in te g ra te d  c irc u its . F irm s  th a t t ra d it io n a lly  m an u fa c tu re d  standard 

com ponen ts  fo r  e x p o r t in g  purposes g ra d u a lly  s tarted s u p p ly in g  parts  and com ponen ts  

to  be assem bled in to  e x p o rt p roducts . H o w e v e r, c r it ic a l parts  and com ponen ts  s t i l l  had 

to  be im p o rte d . (B O I,  1995) S im ila r  to  o th e r d e v e lo p in g  co u n trie s  in  A s ia ,

T h a ila n d ’ s d o m e s tic  fa c to rs , e xp o rt g ro w th , and m a rke t dem and enhance the g ro w th  

o f  th is  in d u s try . These fac to rs  s y s te m a tic a lly  a im  to  create e co n o m ic  in ce n tive s  fo r  

T h a ila n d  and p re fe rences fo r  o u r desired n a tio n a l goa ls. T h a ila n d  has c o n tin u a lly  

d e ve lop ed  a s tro n g  in te re s t in  the s e m ico n d u c to r in d u s try  due to  m a n y  dom estic  

fac to rs  such as the  ta x  in c e n tiv e , lo w  cost o f  la b o r s u p p ly , and fa v o ra b le  GSP 

arrangem ents.

O ne  o f  the  m a in  fac to rs  w h ic h  p lays  an im p o rta n t ro le  in  s u p p o rtin g  the  g ro w th  o f  

th is  in d u s try  is the  a v a ila b il i ty  o f  cheap s e m i-s k ille d  labo r. T h a ila n d  has 

a p p ro x im a te ly  61 .2  m i l l io n  s e m i-s k ille d  laborers  com pared  to  3.1 m il l io n  in  

S ingapore , and 20 .6  m il l io n  in  M a la ys ia . M a n y  f irm s  and com pan ies  u t i l iz e  th is  

re la t iv e ly  in e x p e n s iv e  la b o r to  th e ir  advantage. It  is n o rm a l p ra c tice  in  a d e v e lo p in g  

c o u n try  to  h ire  cheap u n s k ille d  la b o r and tra in  th e m  in to  w e ll- tra in e d  s e m i-s k ille d  

la b o r w ith in  a sh o rt p e r io d  o f  tim e , thus re d u c in g  the p ro d u c tio n  costs fo r  

s e m ic o n d u c to r dev ices . A n o th e r  fa c to r is the a v a ila b il i ty  o f  vast land  resources 

w h ic h  m ay be d e ve lo p e d  in to  science parks o r  h ig h -te c h  in d u s tr ia l estates. T h is  land



d e ve lo p m e n t is c ru c ia l in  s u p p o rtin g  research and de ve lo p m e n t (R & D )  w h ic h  is the 

heart and core  o f  s e m ic o n d u c to r in d u s try  d e ve lop m e n t. A  th ird  fa c to r  is tha t 

T h a ila n d ’ s B O I issued m any  p o lic ie s  such as tax h o lid a y s  w h ic h  p ro m p tly  p rom o ted  

the s e m ic o n d u c to r in d u s try  as the ta rge t in d u s try . F in a lly ,  T h a ila n d  has m o re  p o lit ic a l 

s ta b il i ty  com pared  w ith  the P h ilip p in e s , Indone s ia , o r  o th e r n e ig h b o r in g  coun tries .

14

T he g ro w th  o f  s e m ico n d u c to r co m p o n e n t expo rts  has risen  s ince 1992. F ig u re

1.4 a and 1.4b show  the in c reas ing  trend  c o n f irm in g  tha t the s e m ic o n d u c to r in d u s try  

has becom e a m a jo r e x p o rt in  T h a ila n d . T h e re fo re , i t  is w o r th  in v e s tig a tin g  the 

c o m p a ra tiv e  advantage in  T h a ila n d ’ s s e m ico n d u c to r in d u s try  and the  fa c to rs  w h ic h  

w o u ld  lead th is  in d u s try  to  becom e a m a jo r  e x p o rte r o f  goods. A n  in v e s tig a tio n  o f  

n o t o n ly  the co m p a ra tive  advantages o f  the in d u s try , b u t also the c o m p e titive n e ss  o f  

the  in d u s try  is requ ired .

Figure 1.4a
The First Top Ten Export Items of Thailand

(V a lu e  in M ill io n  B a h t)

7 0 0 .0 0 0

6 0 0 .0 0 0

5 0 0 .0 0 0

4 0 0 .0 0 0

3 0 0 .0 0 0

200.000 
100,000

0
1 9 9 2  1 9 9 3  1 9 9 4  1 9 9 5  1996

□  F o o t  W e r
■  C a n  S e a
□  I C s
■  R u b b e r
■  T a p i c a  P r o  
B  F r o  P r a w
□  R i c e
□  G e m & J e w  
B C o m p u t e r  
B  G a r m e n t

Source Bank of Thailand



15

Thai ICs Export Years 1992 to 1996

(Value in Million Bath)

Figure 1.4b
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Source Bank o f  Thailand

F in a lly , w o rld w id e  m ark e t d em an d s  fo r in teg ra ted  c ircu its  o r  s e m ic o n d u c to r  

c o m p o n e n ts  h as  in c rea sed  s in ce  1988 and  is ex p ec ted  to  c o n tin u e  d o in g  so  in  th e  near 

fu tu re , (see  F ig u re  1.5)

A lso , th e  m a rk e t d em an d  fo r e lec tro n ic  ex p a n s io n  h as  a  d ire c t e ffe c t on  the  

g ro w th  o f  th e  se m ic o n d u c to r  in d u stry . F ig u re  1.6 sh o w s th e  d ire c t p ro p o rtio n  

b e tw een  th e  e le c tro n ic  in d u s try  and  the  se m ic o n d u c to r in d u stry .



Figure 1.5
Forecast of World Semiconductor Market, Years2000 

( in  U S .b i l l io n  D o l la r s )

Sources: Data Quest M ay, 1996
A lfatec Electronics Public C om pany Limited.

Figure 1.6
Market of Electronics Component in Asia Pacific and its Forcast 

(in USSmillion dollars)

Source: Data Quest, May, 1996
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A s the  ra te  o f  m a rk e t d em an d  fo r  e lec tro n ic s  in c reased  th e  ra te  o f  m a rk e t d em an d  

fo r se m ic o n d u c to r  in d u s try  a lso  in c reased . T h e  d em an d  fo r in teg ra ted  c irc u its  has

ex p an d ed  on an av e rag e  o f  2 2 .6  p e rcen t w ith in  the last 5 years. T h e  se m ic o n d u c to r  

m a n u fa c tu r in g  b ase  has been  e x ten d ed  fro m  lead in g  m a n u fac tu rin g  co u n tr ie s  su ch  as 

the  U S , th e  E U , and  Jap an  to  o th e r a reas in  th e  w o rld , e sp ec ia lly  to  A sia , su ch  as to 

M a lay s ia , to  In d o n es ia , and  to  T h a ilan d .

M a lay s ia  is T h a ila n d ’s e x p o rtin g  c o m p e tito r  fo r e le c tro n ic /se m ic o n d u c to r  

c o m p o n e n ts  and  o th e r co m m o d itie s . T h is  b ro ad -b ased  tra n s fo rm a tio n  o f  M a la y s ia ’s 

e x p o rt p ro file  is th e  re su lt o f  th e  n a t io n ’s sh ift to w ard s  in c re a s in g ly  c a p ita l- in te n s iv e , 

v a lu e -a d d e d  m a n u fa c tu r in g  like  T h a ilan d . M a la y s ia ’s e lec trica l and  e lec tro n ic  

p ro d u c ts  fo rm  the  la rg e s t p o rtio n  o f  m a n u fa c tu rin g  g o o d s, and  acco u n ts  fo r  m o re  th an  

h a lf  o f  the  ex p o rts  fro m  th is  sec to r, fo llo w ed  by  w o o d  p ro d u c ts , te x tile s  an d  c lo th in g , 

and  ch em ica l and  ch em ica l p ro d u c ts , (f ig u re  1.7)

Figure 1.7
Export of Malaysian Manufactured Goods 1995

(V alue in RM M illion)
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Sources: Malaysia External Trade Development Corporation (MATRADH, I998)
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In  gene ra l, M a la y s ia  and T h a ila n d  com pete  in  the same m arke ts , fo r  instance, 

S ingapo re , Japan, and U S A  in  e x p o rtin g  th e ir  p roduc ts . (F ig u re  1.8a and 1.8 b)

Figure 1.8 a
T o p  T en  M a la y s ia ’ s T ra d in g  P a rtne rs(1996 )
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■  H o n g k o n g
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□  G e r m a n y
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□  C h i n a
■  O t h e r s

Sources: Malaysia External Trade Development Corporation 

Trade Statistics for 1996

Figure 1.8 b
M a la y s ia  IC s ’ s T ra d in g  Partners (1 9 9 1 )

Source: Malaysia External Trade Statistic 1991
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F ig u re  1.8 c show s tha t M a la y s ia  is the la rgest e x p o rte r o f  IC ’ s to  S ingapore .

T h is  c o u ld  be in te rp re te d  as M a la y s ia  and T h a ila n d  h a v in g  shared the  same IC  e xp o rt

m arke ts  l ik e  S ingapo re , U S A , and Japan. T hus, M a la y s ia  is pe rce ived  as a th rea ten in g  

r iv a l to  T h a ila n d , fo llo w e d  b y  Indones ia .

Figure 1.8 c
S ingapore  Im p o rt IC  C la ss ifie s  b y  C o u n tr ie s  Y e a r 1996

Source: Singapore Trade Statistic, December 1996

In d o n e s ia  is one o f  the A s ia n  co u n trie s  a im in g  to  becom e a n e w ly  in d u s tr ia liz e d  

c o u n try . T he  F acto rs  C o n d it io n  o r  e n d o w m e n t o f  In d o n e s ia  is q u ite  s im ila r  to  

T h a ila n d . In d o n e s ia  has a la rge  p o p u la tio n  o f  192 m i l l io n  peop le  w ith  its  boundaries  

e x te n d in g  3 ,2 0 0  m ile s  E ast-W est and e x te n d in g  m ore  than  1,200 m ile s  N o rth -S o u th . 

In d o n e s ia  is ta rg e tin g  in te rn a tio n a l m anu fac tu re rs . A c c o rd in g  to the recent 

d e re g u la tio n  e ffo r ts , the g o ve rn m e n t has d ra m a tic a lly  reduced barrie rs  re s u ltin g  

100 pe rcen t fo re ig n -o w n e d  inves tm en ts . F ig u re  1.9 show s tha t e le c tro n ics  is the 

le a d in g  e x p o rt p ro d u c t w h ic h  p lays  an im p o rta n t ro le  in  ea rn in g  revenue fo r  the

c o u n try .
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Indonesia Leading Industrial Export Products
ชรรMillion-F.O.B. 1996, (Tolal32,n7)

Figurel.9

[Electronic products and leather/footwear recorded higher export growth compared to previous years] 

Sources:_ The Ministry of Industry and Trade of the Republic of Indonesia 

Indonesia Central Bureau of Statistics (BPSv)

In d o n e s ia  tends to  m ove  tow a rds  va lue  added p roduc ts  th a t in c lu d e  e le c tro n ic  and 

s e m ic o n d u c to r com ponen ts . M o re o v e r, Indones ia , M a la y s ia  and T h a ila n d  are sharing  

a m a rke t share in  the U S A , the b ig g e s t m arke t, fo llo w e d  b y  Japan and S ingapore .

(See tab le  1.10a, and 1 .1 0 b )

T he  s e m ic o n d u c to r in d u s try  shou ld  a lso co n tin u e  to  g ro w . T he  ra p id  expans ion  

o f  in fo rm a tio n  te c h n o lo g y  around the w o r ld  shou ld  create the dem and fo r  a lo w  cost 

o ffs h o re  IC  assem b ly  se rv ice  around A s ia . T h a ila n d  sh o u ld  be able to  cap tu re  a 

s ig n if ic a n t share o f  the m arke t. A s  the IC  in d u s try  in  te rm s o f  m u lt in a t io n a l 

com pan ies  starts m o v in g  to w a rd  A s ia , T h a ila n d  shou ld  a lso be ab le  to  a ttra c t som e o f  

tha t in ve s tm e n t, w h e th e r b y  e x is tin g  f irm s  and com pan ies , o r  b y  new  entran ts.
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Leading Country Destinations o f Indonesia’s Industrial Exports
us$ M illio n -F O B  1 9 9 6 . ( to ta l 3 2 .1 1 7 )

Figure 1.10 a

Sources: The Ministry of Industry and Trade of the Republic o f Indonesia 
Indonesia Central Bureau of Statistic(BPS)

Figure 1.10 b
Ind o n e s ia  IC  E x p o rt D e s tin a tio n  Y e a r 1996

Source: Indonesia Foreign Trade Statistic 1996
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1.4 O b jectives a nd  Scope o f  the  S tudy

In this study, the sem iconductor industry, one o f  the m ajor export industries, is 
selected as a case-study. A n evaluation o f  its international com petitiveness using 
available data o f  the latest year, and historical developm ent from  1986 to 1995 has 
been undertaken. The objectives o f  this study are:

1) . To study the structure o f  the sem iconductor industry  in Thailand.
2 )  . To com pare the com parative advantages o f  the M alaysian export, the 

Indonesian export and the Thai export o f  integrated circuits by the sem iconductor 
industry  by using the R evealed C om parative A dvantage M ethod (R .C .A .).

3 )  . To analyze the com petitive advantages o f  the sem iconductor industries by 
using the SW O T analysis apply with “D iam ond M odel” o f  M ichael E. Porter .

4 )  . To exam ine the incentives o f  governm ent policies and to assess w hether they 
are consisten t w ith  the com parative advantage theory.

1.5 C on ce p tu a l F ra m e w o rk

This section will be presented according to the theories o f  com parative advantage, 
com petitive advantage, and m ethod o f  the analysis (SW O T analysis) respectively.

The Concept of the Comparative Advantage

Econom ists have defined the concept o f  com parative advantage as a guide to 
optim al resource allocation in an open econom y. The concept o f  com parative 
advantage is in tellectually  im portant and has significant associations for trade policy. 
The theory o f  com parative advantage was first developed by A dam  Sm ith, then further 
explored by D avid R icado,E li H eckscher and Bertil O hil, respectively.
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The C lassical School o f  T hought credits Adam Smith with the notion o f  Absolute 
A dvantage in which a nation should export products over w hich It has absolute 
advantage and im port products over which it has com plete disadvantage.

The theory  o f  com parative advantage was developed by D avid R icado to clarify 
the notion o f  an efficient allocation o f  resources am ong a coun try ’s production sectors. 
The R icadian M odel assum ed that i f  there is full em ploym ent and the dem and in 
trading countries are identical, the differences in labor productivities betw een two 
countries determ ine the trade direction. R icardo believed in pure com petition in both 
factors and products.

In 1930, a well know n extension o f  R icado’s analysis o f  the trade theory  was 
introduced by tw o Sw edish Econom ists, Ell H eckscher and B ertil Ohlin. This theory 
explained the differentiation in term s o f  cooperative price. The H eckscher-O hlin 
M odel described the im portance o f  factor endow m ents in different countries. A 
country  have com parative advantage in a good w hose product is relatively intensive in 
the factor that the country is relatively well endowed. C onsequently , the country will 
export goodtsf)

From  A sian-Pacific Econom ic literature, “C om parative and Com petitive 
A dvantage” by W arr (1994) stated that differences between countries in the structure 
o f  com parative advantage (com parative costs) across industries, could arise from 
differences in the factor endow m ents o f  these countries. W hile in R icardo’s treatm ent, 
the sources o f  com parative advantage laid in differences in productivity  o f  labor across 
industries and between countries, in H eckscher-O hlin’s fram ew ork there w ere no 
differences in the production function in different countries.
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The Competitive Advantage

“ C om petitive advantage is created and sustained through a h ighly localized 
process. D ifferences in national econom ic structure, values, cultures, institu tions, and 
h istories contribute profoundly to com petitive success.” (Porter, 1990, p.19). M ichael 
E. Porter tries to extend the trade theory o f  com parative advantage into com petitive 
advantage tow ard an individual firm  o f  a nation; “com parative advantage based on 
factors o f  production  is not sufficient to explain patterns o f  trade” (Porter, 1990,
P-12)

Porter has delineated the key country factors determ ining the com petitiveness o f  a 
firm  in the w orld m arket. Porter in his 1990 book, The C om petitive A dvantage o f  
N ation, stresses the fram ew ork for understanding the relationship betw een nations and 
the com petitiveness o f  their firm s and how  these relationships shape the dynam ics o f  
in ternational trade and business com petition. He called this the “ D iam ond M odel” . 
The D iam ond M odel is an extension o f  P o rter’s earlier w ork, C om petitive Strategy 
(1980), a strategic m anagem ent “environm ent fit” m odel, w hich served as the basis 
for U nited  States corporate strategy research and education. It is also an extension o f  
C om petitive A dvantage (1985). a “ five force” m odel, the purpose o f  position ing  o f  
industrial analysis.

Porter explains the gains o f  com petitive advantage in an industry  convincingly  
under the determ inants o f  national advantage. A nation does achieve international 
success in a particular industry  w ithin four broad attributes as follows:

“ 1) Factor Condition. The na tio n ’s position in factors o f  production such as 
skilled labor, infrastructure, necessary to com pete in a given industry.



2) D em and C ondition. The nature o f  hom e dem and for the industry ’s product.
3) R elated and Supporting Industries. The presence or absence in the nation o f  

supplier industries and related industries that are internationally  com petitive.
4) Firm  Strategy, Structures, and Rivalry. The conditions in the nation 

governing how  com panies are created, organized, and m anaged, and the nature o f 
dom estic rivalry. In addition  the role o f  governm ent and chance are involved in this 
m odel.” (Porter, 1990, p. 12)

The them e o f  his com petitive advantage o f  nation is that success o f  a particu lar 
firm  or o f  a particular industry  w ill be based on the follow ing elem ents: first, “cost 
based advantage” in its p roduction  o f  relatively  standardized products: and second, the 
developm ent o f  “product based advantage” , centered on the developm ent o f  
d ifferentiated products.

Comparative and Competitive Advantages.

W arr concluded that the differences betw een com parative and com petitive 
advantages w ere “The theory o f  com parative advantage is the m ost relevant for the 
exploitation  o f  cost-based advantage, w hile the literature o f  com petitive advantage is 
the m ost salient for the developm ent o f  successful d ifferentiated p roducts.” (W arr, 
1994, p.7) C om petitive A dvantage involves the determ inants o f  the com m ercial 
perform ance o f  individual firms. C om parative A dvantage is about the allocation o f 
resources at national level, specifically  am ong the traded goods and services 
producing sectors o f  the econom y.

The analysis o f  this study “A C om parative and C om petitive A dvantages o f  the 
Sem iconductor Industry: A C ase Study o f  Thailand, M alaysia, and Indonesia” will 
com bine both theories o f  com parative and com petitive advantages and exam ine
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w hether both theories exist w ithin three countries, T hailand, M alaysia, and Indonesia. 
F irst o f  all, the com parative advantages w ill be investigated in particu lar industries o f  
the three m entioned countries, due to the optim um  o f  resource allocation in those 
countries. W hen com parative advantage is found to exist in the particular countries, 
the theory o f  com petitive advantage w ill be applied to the particu lar industry  to 
ascertain  w hether these three countries are com petitive in their particu lar industry.

Strength, Weaknesses, Opportunities, and Threats (SWOT) Analysis

SW O T is an acronym  for the internal Strengths and W eaknesses o f  an industry 
and the environm ental O pportunities and Threats facing that industry. SW O T analysis 
is a system atic identification  o f  these factors and o f  the strategy that represents the 
m atch betw een strengths, w eaknesses, opportunities and threats. It is based on the 
assum ption that an effective strategy m axim izes an industry ’s strength to capture 
opportunities, m inim ize its w eaknesses and avoid threats.
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