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S eag ate  Technology
S eag ate  Technology and D isk D rive  B u sin ess
S eagate  i s  a d a ta  tech n o lo g y  company, $7 b i l l i o n  revenue 
in  1998, p ro v id in g  d a ta  s to ra g e  d e v ice s  and d a ta b a se  & 
netw ork management so f tw a re . I t s  co re  b u s in e s s  i s  on 
r i g id  d is k  d r iv e  (a m agnetic  re c o rd in g  d a ta  s to ra g e  
dev ice) which ac co u n ts  fo r  more th an  80% of i t s  revenue , 
th e  fo cu sed  m arket segm ents a re  on desk to p  and h i-e n d  
d r iv e .  S eag ate  b e l ie v e s  in  v e r t i c a l  i n t e g r a t io n  to  
le v e ra g e  i t s  c o m p e titiv e  ad v a n tag e s . s t r a t e g i c  d e sig n  
c e n te r s  a re  in  US communicated v ia  i t s  w id e -a rea  netw ork 
to  s t r a t e g i c  m an u fac tu rin g  s i t e s  where most of them a re  
in  A sia P a c i f i c .  S eagate  owns te c h n o lo g ie s  in  key 
components such as m agnetic  re c o rd in g  head, m agnetic  
re co rd in g -m ed ia , m otor, o p t ic a l  ch an n e l, and o th e r  d r iv e  
r e la te d  com ponents.
A s tro n g  com bina tion  o f p r o f e s s io n a l  s k i l l s  i s  re q u ire d  
to  develop  and m an ufactu re  d isk  d r iv e ,  in c lu d in g  
e l e c t r o n ic s  e n g in e e rs , m echanical e n g in e e rs , com puter 
e n g in e e rs , m a te r ia l  e n g in e e rs , ch e m is ts , p h y s i c i s t s ,  and 
a v a r i e ty  o f s c i e n t i s t s  b e s id e  a te c h n ic a l  management 
s k i l l s  re q u ire d  to  p ro v id e  s a t i s f a c t i o n  to  m arket demand. 
I n d u s t r y 'ร c h a lle n g e s  a re  th e  demand fo r  more s to ra g e  
c a p a c ity ,  f a s t e r  a c c e s s , sm a lle r  form f a c to r ,  and low er 
p r ic e .  During th e  p a s t  40 y ea rs  o f d is k  d r iv e  h i s to r y ,  
m a jo r i ty  of e n t r a n ts  to  th e  d isk  d r iv e  in d u s try  has 
q u i t t e d  due to  d i f f i c u l t i e s  in  s im u ltan eo u s  managing 
m u lt ip le  a s p e c ts  o f th e  p ro d u c t. There a re  l e s s  th an  30 
r i g id  d isk  d r iv e  m an u fac tu re rs  ou t o f 90-100 a c t iv e  d is k  
d r iv e  m an u fa c tu re rs  where more th an  200 d is k  d r iv e  
m an u fac tu re rs  have been out of t h i s  b u s in e s s .  T his 
le a v e s  S eagate  w ith  s tro n g  c o m p e tito rs ;  th e  com pany's 
m ajor c o m p e tito rs  a re  Quantum, W estern d i g i t a l  w h ile  IBM, 
F u j i t s u ,  and m axtor become co m p e tito r  in  some m arket 
segm ents. IBM i s  a le a d e r  in  d isk  d r iv e  tech n o lo g y ; th e y  
used to  m an ufactu re  r i g id  d isk  d r iv e  p red o m in an tly  fo r  
i t s  own equipm ent, now th ey  a re  i n t e r e s t e d  in  whole d isk  
d r iv e  m arket o p p o r tu n i t ie s .
Thought th e re  i s  no th r e a t  by th e  new e n t r a n ts  o f r i g id  
d is k  d r iv e  b u s in e s s ,  bu t th e  t h r e a t  i s  in  tech n o lo g y  
developm ent to  cope w ith  th e  m arket req u irem en t and th e  
in te n t io n  of Big B lue, IBM, to  g a in  m arket sh a re  in  r i g id  
d isk  d r iv e .  At p r e s e n t ,  d isk  d r iv e  in d u s try  i s  cap ab le  
in  tech n o lo g y  developm ent to  accommodate m arket in  
s to ra g e  c a p a c ity , a c cess  tim e , and p r ic e  as a r e s u l t  o f 
s tro n g e r  s u rv iv a l  in  d isk  d r iv e  b u s in e s s . In  1996, m ajor
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d isk  d r iv e  companies a n t i c ip a te d  in  d isk  d r iv e  demand 
volume in c re a s e ,  an e x tr a  15-30% o f m anufactu re  c a p a c ity  
in c re a s e  has been p lanned  to  g a in  m arket in  1997. As a 
r e s u l t  o f re c e s s io n  in  PC m arke t, th o se  companies 
a f f e c te d  by p r ic e  cu t due to  o v e r-su p p ly  in  d isk  d r iv e .
I t  was a downturn o f th e  in d u s try  as a r e s u l t  in  c lo s in g  
f a c i l i t i e s  and company r e s t r u c tu r in g  w orldw ide. S eag ate  
has cu t ap p ro x im a te ly  10% of i t s  over 100,000 w o rk fo rces 
w orldw ide and sp en t 2-3% of i t s  annual n e t s a le s  in  
r e s t r u c t u r i n g .
The m arket i s  a n t ic ip a te d  to  be p ic k in g  up in  l a t e  1998 
due to  com puter demand in  Y2K p re p a ra t io n  (year 2000 
e f f e c t ) ,  and Euro co n v ers io n  (Europe one cu rren cy ) in  
Jan u ary  1999.
A p ic tu r e  of S eagate  r i g id  d is k  d r iv e  i s  shown in  f ig u r e  
1 w ith  a p ic tu r e  o f HGA and re c o rd in g  head, which i s  one 
of th e  key te c h n o lo g ie s  o f th e  company. I t  i s  amazing i f  
we im agine th e  re c o rd in g  head, which i s  a 0 .1 - in c h  long  
f ly  above d isk  s u r fa c e  a t  1 m ic ro -in c h  h e ig h t w ith  a 
speed o f 95 km /h r! An A irbus f l y  a t  to p  speed , one fo o t 
above ground cannot be compared.

C ross-sectioned of 
transducer on 

Recording Head which 
is developed by thin- 

technoloav

M agnetic recording 
m edia (Rigid Disk)

HGA is extracted 
and shown here

Advanced Air Bearing 
Design of Recording 
Head which fly on disk 
at 1 -2 micro inch!

F ig u re  1-1 S eagate  R ig id  Disk D rive, HGA, A ir B earing  
D esign, and C ro s s -se c tio n e d  M agnetic R ecording Head

Core tech n o lo g y  o f r i g id  d isk  d r iv e  m anufactu re  i s  a t  
re c o rd in g  head tech n o lo g y . F ig u re  2 shows A real D en sity , 
a c l a s s i c  m easure of head tech n o lo g y . S eagate  i s  beh ind  
th e  tech n o lo g y  roadmap where i t s  own tech no lo gy  
d em o n stra te s  a t  3 .2  G b/in2 .
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1992 1993 1994 1995 1996 1997 1998 1999 2000
2.5" I I 3.5" ..—"areal d e n s ity  (Gbit/in2)

F ig u re  1-2 Technology Roadmap of R ig id  Disk D rive 
I n d u s t r y .
In th e  p a s t  decade, PC u se rs  doubled t h e i r  req u irem en t in  
d isk  d r iv e  c a p a c ity  ev ery  y e a r . In  l a t e  1997, a change 
in  desk to p  d r iv e  c a p a c ity  req u irem en t happened, PC buyers 
ten d  to  be s a t i s f i e d  w ith  th e  same o ld  d is k  d r iv e  
c a p a c ity , as long as th ey  can by cheap PC. A ccording to  
M oore 'ร law, th e  p r ic e  o f th e  d isk  d r iv e  f a l l  40% every  
year fo r  th e  same c a p a c i ty .  On th e  o th e r  hand, i f  th e  
c a p a c ity  o f d isk  d r iv e  i s  no t g e t t in g  h ig h e r , th en  th e  
d r iv e  p r ic e  i s  g e t t in g  40% low er every  y e a r . w ith  M oor's 
law, th e  in d u s try  b u i l t  up so f a s t  fo r  th e  p a s t  te n  
y e a rs , bu t th e  law keeps on going w hile  th e  in d u s tr y  ge t 
s tr u g g l in g  w ith  l e s s  p r o f i t a b i l i t y  of s h o r te r  p ro d u c t 
l i f e  c y c le . w ith  c l i e n t / s e r v e r  tech n o lo g y  and M ic ro so ft 
NT5.0 O p era tin g  System, t o t a l  c o s t  o f a system  can be 
reduced  down by 25%.
Hence, s to ra g e  c a p a c ity  req u irem en t w i l l  no lo n g e r be a t  
desk top  PC as i t  used to  be in  th e  p a s t  decade . C apac ity  
req u irem en t w i l l  be a t  th e  s e rv e r  in s te a d ,  which i t  has 
to  be a h igh  perform ance and high c a p a c ity  d r iv e .

Company P r o f i l e  and Environm ent
S eagate  Technology d e s ig n s , m an u fac tu res , and m arkets a 
broad l in e  o f r i g i d  d isk  d r iv e s  o f use in  com puter
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system s and m u ltim ed ia  a p p l ic a t io n ,  such as d i g i t a l  v ideo  
and video-on-dem and. The company has a very  s tro n g  
f in a n c ia l  s t a tu s ,  as a r e s u l t  in  so ftw a re  com panies 
a c q u is i t io n s  d u rin g  1994-1998 and a m erger w ith  Conner, 
S eagate  became a d a ta  tech n o lo g y  company and w o r ld 'ร 
l a r g e s t  in d ependen t d isk  d r iv e  m an u fac tu re r w ith  th e  
g lo b a l m arket sh a re  o f 30% in  d is k  d r iv e  and 25% in  ta p e  
d r i v e .
Core com petence o f th e  company a re  d a ta  s to ra g e  d e v ice s  
which acco u n ts  fo r  more th an  80% o f i t s  revenue , S eagate  
p roduces more th an  50 d is c  d r iv e  models fo r  more th an  400 
d i f f e r e n t  OEMs and d i s t r i b u t o r s  w ith  s p e c i f i c  
re q u irem e n ts  and needs of each custom er.
S eagate  has m an u fac tu rin g  f a c i l i t i e s  in  more th an  10 
c o u n tr ie s  and more th an  37 s a le s  o f f i c e  in  16 c o u n tr ie s  
w orldw ide. The company has 4 m ajor d i s t r i b u t i o n  c e n te r s  
in  s t r a t e g i c  lo c a t io n s  i . e .  Europe, America A t la n t ic ,  
America P a c i f i c ,  and A sia P a c i f i c .  The g lo b a l 
m an u fac tu rin g  s t r a t e g y  m atches v ery  w e ll w ith  g lo b a l 
m ark e tin g  s t r a te g y  o f th e  company.
Changes in  th e  e x te rn a l  environm ent a re  v e ry  ra p id  in  
com puter r e l a t e d  in d u s t r i e s .  To av o id  re c e iv in g  e x te rn a l  
shock, company has to  m onito r th e  s i t u a t i o n  and be 
p re p a re d  p ro p e r s t r a t e g i e s  and d i r e c t io n  fo r  company to  
re c e iv e  m inim al im pact to  th e  p r o f i t a b i l i t y .
To g e t th e  whole id e a  o f company s i t u a t i o n  and th e  
env ironm ent, an a n a ly s is  of s t r e n g th s ,  w eaknesses, 
t h r e a t s ,  and o p p o r tu n i t ie s  (SWOT) i s  shown below.
S tre n g th s
• S trong  F in a n c ia l ,  s e l f  f in a n c e  w ith  i t s  p r o f i t a b i l i t y .
• S trong  M anufactu ring  B ases, c o s t  e f f e c t iv e  o p e ra t io n s  

w o rldw ide .
• Over 25% d is k  d r iv e  m arket sh a re , 60% h i-e n d  m arket 
s h a r e .
• V e r t ic a l  I n t e g r a t io n ,  c o s t  c o m p e titiv e n e ss  le v e ra g e .
• M u lti-N a tio n a l O p e ra tio n s , l o g i s t i c  optimum.
• M ulti P ro fe s s io n a l  S k i l l s ,  f l e x i b i l i t y  in  o p e ra t in g .
• Technology Competency, p ro d u c t developm ent and 

in n o v a tio n .
• 75% OEMs, low r i s k  in  f o re c a s t  and p la n n in g .
• Broadened p ro d u c t l i n e s ,  c a p tu re  m arket volume.
• Good I n d u s t r y 's  Brand Image, w e ll reco g n ized  in  th e  

in d u s try
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W eaknesses
• Too many d r iv e  d e s ig n  c e n te r s ,  poor; com m unication and 

le s s  c o s t e f f e c t iv e n e s s .
• Lack of M a n u fa c tu ra b il i ty , d e s ig n  used up p ro d u c t 

m argin as a r e s u l t  in  co m p lica ted  m an u fac tu rin g  
c o n t r o l .

• Lack of Time to  M arket fo r  New P ro d u c t, a f a i l u r e  in  
te c h n o lo g ic a l  demand f o r e c a s t .

• Language B a r r ie r  in  M anufacturing  S i t e s ,  as a r e s u l t  of 
g lo b a l iz a t io n  s t r a te g y .

• I n e f f e c t iv e  u t i l i z a t i o n  o f I t s  Softw are P ro d u c ts .
• Lack o f P u b lic  R e co g n itio n  in  Brand Image.
O p p o r tu n it ie s
• O p tic a l Technology, a b reak th ro u g h  o f d is k  d r iv e s  

s u p e r -p a ra m e tr ic .
• C ontinuous Growth in  Data s to ra g e  Demand.
• E x tra  Growth due to  Year 2000 C r is i s  D riven Demand.
• Growth in  Requirem ent o f In fo rm a tio n  A c c e s s ib i l i t y .
• R equirem ents o f" O p tic a l  Technology in  o th e r  B u s in e ss .
• D e p re c ia tio n  o f A sian C urrency.
• R is in g  Unemployment in  ASEAN C o u n tr ie s .
• E x tra  Growth due to  Euro C urrency C onversion .
• M anufacturing  in  E ast Europe and R u ss ia .
T h re a ts
• F lu c tu a t io n  in  M arket R equirem ent.
• S h o r te r  P roduct L ife  Cycle and Dynamic Technology.
• IBM I n te r e s te d  in  M arket S hare, becomes a h i-e n d  

c o m p e ti to r .
• A sia  Economic in  Downturn, a f f e c t s  g lo b a l demand 

volum e.
• A sia  P o l i t i c a l  S t r e s s ,  In d ia  and P a k is ta n  n u c le a r  

i s s u e ,  In d o n esia  i n s t a b i l i t y .
® T ech n o lo g ica l P a r tn e rs h ip  o f IBM and W estern D ig i ta l .
• M arket Recovery of M axtor and Quantum.
• F lu c tu a t io n  in  Exchange R ate , a f f e c t in g  p ro d u c t c o s t  

s t r u c t u r e ,
• Sub $1000 PC R equirem ent, d r iv in g  down p r o f i t  m argin of 

d is k  d r iv e .
Disk d r iv e  in d u s try  i s  dom inated by บ .ร. firm s and r e l i e s
on o v e rse as  m an u fac tu rin g  b u t i t  i s  d i f f e r e n t  th an  US
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a p p lia n c e  in d u s tr y .  The d if f e r e n c e  i s  t h a t  most o f th e  
a p p lia n c e  com panies use o v e rseas  based  m an u fac tu rin g  as a 
c o n t r a c to r  where ow nersh ip , c o n t ro l ,  and a d m in is t r a t io n  
a re  no t r e a l ly  owned by brand owner w h ile  U3 owners in  
d isk  d r iv e  in d u s try  own m an u fac tu rin g  f a c i l i t i e s  and 
o p e ra t io n s  o v e rse a s . The d i s t r i b u t i o n  o f employment 
w orldwide depends on th e  tech n o lo g y  le v e l  o f th e  ta s k s  
and n a t io n a l  av erage  wages b e s id e  th e  s t a b i l i t y  of 
p o l i t i c  and w orking c u l tu re  in  th e  c o u n tr ie s .  F ig u re  3 
d em on stra ted  th e  employment d i s t r i b u t i o n ,  which need to  
be o p tim ized  fo r  th e  most c o s t - e f f e c t i v e  o p e ra t io n s ,  
which i s  a p p lie d  in  most of th e  h i - te c h  i n d u s t r i e s .

High

F ig u re  1-3 Employment D is t r ib u t io n  on N ational-W ages v s. 
Technology Level o f Tasks fo r  G lobal M anufacture

In d is k  d r iv e  in d u s try ,  la b o r - in te n s iv e  o p e ra t io n s  ten d  
to  be in  th e  a re a  o f re c o rd in g  head f a b r ic a t io n  & 
subassem bly and d r iv e  f in a l-a s s e m b ly  & t e s t ,  which 
accoun t fo r  40-45% and 2C-25% o f th e  ~ i t  i r e  d is k  d r iv e  
m an u fac tu rin g  p ro c e s se s  r e s p e c t iv e ly .  These m ajor la b o r -  
in te n s iv e  o p e ra t io n s  a re  a l lo c a te d  in to  A sia p a c i f i c  
c o u n tr ie s ,  which has a s ta b le  p o l i t i c  and optimum 
o p e ra tin g  c o s t .
S eagate  pursued  i t s  s t r a te g y  in  g lo b a l iz a t io n  of 
m an u fac tu rin g  to  ta k e  advan tages in  p r o d u c t iv i ty  and 
c o s t ,  R ecording Head Group sh a re s  more th an  45% of 
company t o t a l  w orkfo rces w orldw ide. Im agine th a t  from
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i n i t i a l  re c o rd in g  head f a b r ic a t io n  to  in c lu s io n  in  
com puter, one head t y p ic a l ly  c ro s s  th e  ocean 1-3 tim es 
and c ro s s  4-7 in t e r n a t io n a l  b o u n d a rie s . S ev e ra l 
p ro c e s se s  o f v a lu e  ch a in  a re  done in  i t s  f a c i l i t i e s  in  
d i f f e r e n t  c o u n tr ie s  which th e  fo llo w in g  f a c to r  need to  be 
o p tim ized  to  g e t th e  most b e n e f i t  ou t of th e  g lo b a l 
m a n u fa c tu rin g .
• L o g is t ic  de lay
• U nnecessary  sh ip p in g  c o s ts
• E x tra  c o s t fo r  m u lt ip le  s i t e  c o o rd in a tio n
• T a r i f f  and n o n - t a r i f f  b a r r i e r s
• D iffe re n c e s  in  C u ltu re  and P o l i t i c
• R isk due to  cu rren cy  exchange r a te
S ince over 60% o f S eagate  w orkforce  and 15% of i t s  m arket 
a re  in  A sia , P o l i t i c a l  and economic is s u e s  in  A sia  co u ld  
c o n tr ib u te  a g re a t  d e a l o f e f f e c t s  to  S eag a te . I t  m ight 
has p o s i t iv e  im pact to  p ro d u c t c o s t  in  th e  s h o r t  ru n , bu t 
i t  w i l l  a f f e c t  th e  g lo b a l m arket demand in  d is k  d r iv e  and 
e v e n tu a l ly  slow down th e  growth o f th e  in d u s tr y .  Over 
c a p a c ity  i n s t a l l e d  and over supp ly  d r iv in g  p r i c e - c u t  and 
p r o f i t  l o s t  s c e n a r io  m ight h i t  th e  in d u s try  tw ic e  w ith  
th e  pace o f l e s s  th an  one y e a r .
S eag a te  c o rp o ra te  m iss io n  and v is io n ;
The m iss io n  s ta te m e n t of th e  company in  year 1993 was:
'O ur m is s io n  i s  to  b e  a f l e x i b l e , e f f i c i e n t , w o r ld  c la s s  

m a n u fa c tu r in g  o r g a n iz a t io n  in  th e  p r o d u c tio n  o f  th e  
h ig h e s t  q u a l i t y , lo w e s t  c o s t , and t im e - to -m a r k e t  d a ta  
s to r a g e  p r o d u c ts . '
M ission  s ta te m e n t of th e  company was v ery  c le a r  and 
r e a l i s t i c  b u t th e  scope would no t a llow  company to  
d i v e r s i f y  or expand i t s  b u s in e ss  to  o th e r  a re a s  b e s id e  
d a ta  s to ra g e  p ro d u c t. I t  m ight be c o n s id e re d  a m inor 
s in c e  th e  'd a ta  s to ra g e  p ro d u c ts ' cou ld  be change to  
w hatever f i t s  to  c o rp o ra te  v is io n  and b u s in e ss  
o p p o r tu n i t i e s .  The m iss io n  s ta te m e n t w i l l  be t r a n s l a t e d  
in to  c o rp o ra te  o b je c t iv e ,  which i s  medium o r s h o r t- te rm  
m easu rab le  t a r g e t .
With a c l e a r  v is io n  in  b u s in e ss  o p p o r tu n i t ie s ,  le a d in g  to  
a c q u is i t io n s  of so ftw a re  com panies d u rin g  1994-1996, 
S eagate  tu rn e d  i t s e l f  to  be d a ta  tech n o lo g y  company and 
fo rm u la ted  ' S e a g a te  V is io n  s t a t e m e n t ' :
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' S e a g a te  w i l l  b e  th e  le a d in g  h ig h  q u a l i t y  p r o v id e r  o f  
te c h n o lo g y  b a se d  p r o d u c ts  th a t  e n a b le  com pu ter u s e r s  to  
a c c e s s  th e  in fo r m a tio n  th e y  want anywhere in  th e  w o r ld . '
The s ta te m e n t e x p la in s  a t  a very  h igh  le v e l  "w hat"
S eagate  w i l l  be in  th e  fu tu e , and c o rp o ra te  o b je c t iv e s  
can be l i s t e d  ou t below:
• Improve Time to  M arket f o r  A ll  P ro d u c ts : We must s t r i v e  

to  be th e  f i r s t  to  in tro d u c e  le a d in g  p ro d u c ts  and 
tech n o lo g y  to  our cu sto m ers .

• P a r tn e r  w ith  Key C ustom ers: We must develop  our key 
custom ers as p a r tn e r s ,  d e f in in g  fu tu re  p ro d u c ts  and 
in t e g r a t in g  s t r a t e g i c  b u s in e ss  p ro c e s se s .

• P ro v id e  B e s t - in - C la s s  M an ufactu ring  P ro c e s se s :  We must 
a t t a i n  a s u p e r io r  c o s t  s t r u c tu r e ,  w h ile  p ro v id in g  fo r  
speed and f l e x i b i l i t y .

• Improve M a te r ia ls  Management and Vendor R e la t io n s h ip s  ะ
Our supp ly  ch a in  must p ro v id e  v a lu e  to  S eag a te  and our 
c u s to m e rs .

• Technology L ea d e rsh ip : We must develop  le a d e r s h ip  in  
key p ro d u c t and p ro c e s s  te c h n o lo g ie s .

• Employee o f  C hoice: We must c r e a te  an environm ent t h a t  
a t t r a c t s  and r e t a in s  th e  b e s t  t a l e n t  and p ro v id e s  fo r  a 
c u l tu r e  t h a t  encourages knowledge growth and r e s p e c t .

a O rg a n iz a tio n  th ro u g h o u t S eagate  i s  a b le  to  deve lo p  g o a ls  
su p p o r tin g  t h i s  v is io n  and th en  ex ecu te  th o se  g o a ls  in  
o rd e r  to  ach iev e  th e  v is io n .  Scope o f th e  v is io n  i s  wide 
enough fo r  company to  fo rm u la te  p ro p e r s t r a t e g y .  I t  
a llo w s company to  expand i t s  p ro d u c t l i n e ,  which in v o lv e s  
w ith  com puter u se r  a c c e s s in g  in fo rm a tio n , fo r  exam ple; 
I n t e r n e t  p ro v id e r , te leco m m un ica tio n  netw ork s e r v ic e ,  and 
e t c .
Teparuk f a c i l i t y  o p e ra te s  as a c o s t c e n te r ,  n ex t custom er 
i s  i n t e r n a l  custom er, th e  v a lu e  of th e  p ro d u c t in c lu d e s  
q u a l i ty ,  d e l iv e ry ,  and c o s t .  What t e s t  e n g in e e r in g  
o rg a n iz a t io n  a c tu a l ly  do, to  f a c i l i t a t e  th e  o p e ra t io n  to  
d e l iv e r  g o a ls  ach ievem en t, i s  to  p ro v id e  a p ro d u c t of 
"h ig h  q u a l i ty  t e s t  a t  low c o s t"  to  HGA m a n u fa c tu rin g , A 
m assive number o f HGA t e s t e r s  (over 450 system s t e s t i n g  
more th an  20 d i f f e r e n t  p ro d u c ts ) ,  which a re  h igh  
p r e c is io n  equipm ent w ith  s t a t e  of th e  a r t  te ch n o lo g y , 
becomes m ajor r o le  p la y e r  in  th e  f a c i l i t y .  M arket d r iv e n  
hard  d r iv e  in d u s try  had to  t ra d e  o f f  some p ro d u c t d esig n  
m argins to  c a tc h  up needs o f th e  m arket ana l e f t  
m an u fac tu rin g  w ith  r e l a t i v e l y  low p ro d u c t c a p a b i l i t y .
That i s  why 100% e l e c t r i c a l  t e s t  i s  r e q u ire d  fo r  HGA
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m an u fac tu rin g  w ith  i t s  y ie ld  ru nn in g  around 50% on 
" s t a r s "  p ro d u c t!

R e fe ren ces  ( fo r  Appendix I ) ะ
1. Module M a te r ia ls ,  'B u sin ess  P o lic y  and s t r a t e g i c  
M anagem ent', a t  R egional C en ter fo r  M an ufactu ring  Systems 
E n g in ee rin g , F a c u lty  of E n g in ee rin g , C .U ., 11-19 A p ril  
1998
2. S eag a te , 'S e a g a te  1996 Annual R e p o r t ',  S eagate  
Technology
3. S eag a te , 'S e a g a te  1997 Annual R e p o r t ',  S eagate  
Technology
4. Bohn, G o u rev itch , McKendrick, 'G lo b a l iz a t io n  o f Disk 
D rive M an u fac tu rin g : What and W here', IDEMA I n s ig h t ,  1997
5. P o r te r ,  'Where Do We Go From H e re ',  d isk /T re n d  I n c . ,  
Septem ber 1996
6 . Googin, 'The In c re d ib le  S h rin k in g  Disk D r iv e ',  IDEMA 
I n s ig h t ,  1998
7. Newbytes News Network, 'S e a g a te  Cuts Hard D rive 
P ro d u c tio n  By A T h ir d ',  www.newsbytes.com, 05-29-97

http://www.newsbytes.com
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T e s t  E n g i n e e r i n g  O b j e c t i v e  G o a ls  S e t t i n g

O r g a n i z a t i o n a l  a n d  F u n c t i o n a l  G o a l s  f o r  

1 .  T e s t  E n g i n e e r i n g  G o a l s  ( TE )

Q l ' 98  E n d i n g

• +5% ET Y i e l d
( s am e  q u a d  & v o l u m e  w e i g h t e d )

T T I / T T S / T T D

• Z e r o  L ow  Y i e l d  T e s t e r  >3  h o u r s  
(ROOT)

T T C / T T D / E I S

• 1 0 2  T e s t  UPH
(MR v o l u m e  w e i g h t e d )

T C S / T T I

• 10% O u t  z - s c o r e
( T e s t e r s  w e i g h t e d  b y  w a f e r )

T T C / T T S

• $ 0 . 0 2  p e r  H G A , I D L  R e l a t e d NNS ( C h a m p i o n )
• $ 0 . 0 2  p e r  HGA,  E q u i p m e n t  R e l a t e d NKP ( C h a m p i o n )

F i g u r e  I I - l  T e s t  E n g i n e e r i n g  O b j e c t i v e  G o a l s

1 . 1  T e s t e r  C o n t r o l  ( T T C )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q 1 ' 9 8  E n d i n g  

M i s s i o n  ะ
P r o v i d e  q u a l i t y  s u p p o r t  t o  m a n u f a c t u r i n g  w i t h  m i n i m a l  i m p a c t  d u e  t c  
t e s t e r .

G o a l s  :
•  10% O u t  Z g s c o r e
•  Z e r o  TSPC D i s c i p l i n a r y  i s s u e s
•  Z e r o  L o w  Y i e l d  T e s t e r  > 3  h o u r s
•  Z e r o  G r o u n d i n g / E S D  D i s c i p l i n a r y  I s s u e s  i n  C / R
•  7 . 5 %  ET D o w n t i m e
•  5% F l y  D o w n t i m e

F i g u r e  I I - 2 ( a )  F u n c t i o n a l  M i s s i o n  a n d  O b j  e c t i v e  G o a l s  o f  
T e s t e r  C o n t r o l  ( T T C )
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1 . 2  C a p a c i t y  S u p p o r t  (TCS )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q 1 ' 9 8  E n d i n g  

M i s s i o n  ะ
D e l i v e r  h i g h - q u a l i t y  t e s t e r  p e r  c a p a c i t y  r e q u i r e m e n t  t o  s u p p o r t  
f l e x i b l e  m a n u f a c t u r i n g  w i t h  c o s t - e f f e c t i v e  i n v e n t o r y  c o n t r o l .

G o a l s  ะ
•  1 0 2  T e s t  บPH
•  .§.5%..One_ T i m e  C o r r e l a t i o n
•  ECTS U p g r a d e  P h a s e - 1 1 , "  100% o n  C h l 8 ,  B a l i ,  NPT
•  Z e r o  G r o u n d i n g / E S D  I s s u e s  o n  O u t g o i n g  T e s t e r
•  B u i l d / C o n v e r s i o n  p e r  R e q u i r e m e n t
•  $ 4 0 k  USD m o n t h l y  s a v i n g  d u e  t o  s i n g l e  s u r f a c e
•  $ 2 0 k  USD m o n t h l y  s a v i n g  d u e  t o  i n - h o u s e  b o a r d  r e p a i r

F i g u r e  I I - 2 ( b )  F u n c t i o n a l  M i s s i o n  a n d  O b j e c t i v e  G o a l s  o f  
C a p a c i t y  S u p p o r t  ( T C S )

1 . 3  T e s t  S t a n d a r d s  ( T T S )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q 1 ' 9 8  E n d i n g  

M i s s i o n  ะ
P r o v i d e  e f f e c t i v e  t e s t e r  a c c e p t a n c e  t e s t  a n d  c o n s i s t e n t  t e s t  
b a s e l i n e ,  w i t h  c o n t i n u o s  i m p r o v e m e n t  i n  f i n a l  c a l i b r a t i o n  a n d  t e s t e r  
c o n t r o l  p r o c e d u r e .

G o a l s  ะ
•  10% O u t  Z y s c o r e
•  +5% ET Y i e l d
•  99% E f f e c t i v e  T e s t e r  R e l e a s e
•  Z e r o  R e a s s i g n e d  S e c o n d a r y  S t a n d a r d s
•  65% One  T i m e  C o r r e l a t i o n

F i g u r e  "r I  - 2  ( c )  F u n c t i o n a l  M i s s i o n  a n d  O b j e c t i v e  G o a l s  o f  
T e s t  S t a n d a r d s  ( T T S )
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1 . 4  T e c h n i c a l  D e v e l o p m e n t  ( T TD )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q 1 ' 9 8  E n d i n g

M i s s i o n  ะ
P r o v i d e  e f f e c t i v e  t e c h n i c a l  c o n s u l t  a l o n g  w i t h  c o s t - s a v i n g  anc  
q u a l i t y  r e l a t e d  p r o j e c t s  t o  s u p p o r t  t e s t  o p e r a t i o n .

G o a l s :
•  ROOT e f f e c t i v e n e s s  ( r e f e r  TTC w i t h  f e a t u r e s  a d d e d )
•  T IM S  R e l e a s e
•  Z e r o  L o w  Y i e l d  T e s t e r  > 3  h o u r s
•  $ 5 0 k  USD M o n t h l y  S a v i n g  d u e  t o  A d v a n c e d  B o a r d  R e p a i r
•  C o n s o l i d a t e d  M a n a g e m e n t  I n f o r m a t i o n  o n  WEB (TBD)

F i g u r e  I I - 2 ( d )  F u n c t i o n a l  M i s s i o n  a n d  O b j e c t i v e  G o a l s  o f  
T e c h n i c a l  D e v e l o p m e n t  ( T T D )

1 . 5  T e s t  I m p l e m e n t a t i o n  ( T T I )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q l '  9 8  E n d i n g  

M i s s i o n  ะ
P r o v i d e  s o u n d  i m p l e m e n t a t i o n  i n  t e s t  r e l a t e d  c h a n g e s  i n c l u d i n g  H /W ,  
F / W ,  ร / พ  a n d  P C A s .

G o a l s  ะ
•  Z e r o  I m p a c t  d u e  t o  I m p l e m e n t a t i o n  E r r o r s
•  +5% ET Y i e l d
•  1 0 2 . T e s t  ข PH
•  12 d a y s  T u r n  A r o u n d  T i m e

F i g u r e  I I - 2  ( e )  F u n c t i o n a l  M i s s i o n  n i . d  O b j e c t i v e  G o a l s  o f  
T e s t  I m p l e m e n t a t i o n s  ( T T I )
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1 . 6  E n g i n e e r i n g  I n f o r m a t i o n  S y s t e m  ( E I S )
F u n c t i o n a l  M i s s i o n  a n d  G o a l s  f o r  Q l ' 9 8  E n d i n g

M i s s i o n  ะ
P r o v i d e  h i g h - s p e e d  & r e l i a b l e  s y s t e m s  w i t h  i n f o r m a t i v e  & c o n v e n i e n t  
a p p l i c a t i o n s  a n d  k n o w l e d g e  b a s e  f o r  p r o d u c t i v i t y  i m p r o v e m e n t

G o a l s  ะ
•  Z e r o  I l l e g a l  S o f t w a r e  i n  TE
•  I n v e n t o r y  t o  b e  C o m p l i e d  w i t h  Y2K
•  99% T e s t e r  O n - l i n e
•  30  m i n .  D a t a  T r a n s f e r
•  90  m i n .  B y - s h i f t  R e p o r t  U p d a t e
•  0 . 1 %  S y s t e m  D o w n - t i m e
•  W i n d o w 2 0 r a c l e
•  A p p l i c a t i o n  M i g r a t e d  t o  Web

F i g u r e  I I - 2 ( f ) F u n c t i o n a l  M i s s i o n  a n d  O b j e c t i v e  G o a l s  o f  
E n g i n e e r i n g  I n f o r m a t i o n  S y s t e m  ( E I S )



1 0 0

B i o g r a p h y

R o o n g  S i v a r a t a n a  w a s  b o r n  o n  2 4  N o v e m b e r  1 9 6 3  i n  B a n g k o k ,  
T h a i l a n d .  H e  g r a d u a t e d  a  B a c h e l o r  o f  S c i e n c e s  i n  
E l e c t r i c a l  E n g i n e e r i n g  f r o m  K i n g  M o n g k u t ' ร I n s t i t u t e  o f  
T e c h n o l o g y ,  N o r t h  B a n g k o k  s i n c e  1 9 8 6 .  H e  h a s  b e e n  w i t h  
H i t a c h i  C a b l e  C o . ,  L t d .  I n  t h e  f i r s t  o n e  a n d  h a l f  y e a r s  
p r i o r  t o  j o i n i n g  S e a g a t e  T e c h n o l o g y  ( T h a i l a n d )  L t d .  H e  
e n r o l l e d  a n d  p e r s u a d e d  f o r  a  M a s t e r  o f  S c i e n c e s  i n  
E n g i n e e r i n g  M a n a g e m e n t  a t  C h u l a l o n g k o r n  U n i v e r s i t y  a n d  
U n i v e r s i t y  o f  W a r w i c k .  H e  i s  c u r r e n t l y  a  d i r e c t o r  o f  
T e s t  E n g i n e e r i n g ,  S e a g a t e  T e c h n o l o g y  ( T h a i l a n d )  L t d . ,  
T e p a r u k .
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