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T e s t  E n g i n e e r i n g  o r g a n i z a t i o n ,  a  m u l t i - f u n c t i o n  t e c h n i c a l  
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o f  i t s  p r o d u c t  d e l i v e r e d  t o  m a n u f a c t u r i n g .  E n g i n e e r s  w e r e  s t r u g g l i n g  
w i t h  b r o a d  r a n g e  o f  t h e i r  r e s p o n s i b i l i t y  c a u s i n g  l a c k  o f  t e c h n i c a l  
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i n t r o d u c e d  i n c o r p o r a t e d  w i t h  u n d e r s t a n d i n g  c o r e  p r o d u c t  a n d  i n t e r n a l  
c u s t o m e r s .  v i s i o n  a n d  m i s s i o n  w e r e  e s t a b l i s h e d  t o  f o r m u l a t e  
f u n c t i o n a l  o b j e c t i v e  g o a l s  a s  w e l l  a s  b u i l d i n g  o r g a n i z a t i o n a l  
a w a r e n e s s  i n t o  e m p l o y e e .  C o m m o n  g o a l s  s e t t i n g  f o r  m u l t i p l e  g r o u p s  
w e r e  u s e d  t o  c r e a t e  t e a m w o r k  e n v i r o n m e n t .  C r o s s - f u n c t i o n a l  w o r k f l o w  
i s  e s t a b l i s h e d  t o  f o c u s  o n  p r o c e s s  n o t  a  t a s k  i n  o r d e r  t o  i m p r o v e  
p r o c e s s  o w n e r s h i p  a m o n g  f o c u s e d - g r o u p s  w i t h i n  t h e  o r g a n i z a t i o n .

I S / I T  w e r e  d e p l o y e d  t o  l e v e r a g e  o r g a n i z a t i o n  c a p a b i l i t y .  
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m a n u f a c t u r i n g ,  i n c l u d i n g  e f f e c t i v e  m o n i t o r i n g  a n d  a d v a n c e d  e n g i n e e r i n g  
a n a l y s i s .  K n o w l e d g e  b a s e s  a n d  c o m p u t e r - b a s e d  t r a i n i n g  w e r e  a l s o  
d e v e l o p e d  t o  h a n d l e  t e c h n i c a l  t r a i n i n g .  I n v e s t m e n t  i n  I S / I T  w a s  
r e l a t i v e l y  l o w  c o m p a r e d  t o  s i g n i f i c a n t  i m p r o v e m e n t  i n  s e v e r a l  a s p e c t s ,  
w i t h  a  r e t u r n  o n  i n v e s t m e n t  l e s s  t h a n  o n e  y e a r .

' r j  น- ' ร - ท e f ) \ j  T ) > 3 / - > 7 ^ y v t o

ภ า ค ว ิช า . . . ว ิ^ . . ? . . / ! โ โ . ^ . ^ ล า ย ม ือ ช ื่อ น ิส ิต
สาขา,วิชา.../??Z2 fz ? .n ..2 Z ..Ï2 2 :ฯ! . ลายมื อช ื ่ ออาจารย ์ ท ี ่ ปร ึ กษา  
1เการศึกษา ? ..........................  ลายมือชื่ออาจารย์ที่ปรึกษาร่วม... 



A c k n o w le d g e m e n ts

I  w o u ld  l i k e  t o  t h a n k s  t o  S e a g a te  T e c h n o lo g y  T h a i l a n d  a n d  M r .  
K i t t i  E a im p a to o m m a ly a , my e x - b o s s ,  f o r  s u p p o r t i n g  t h i s  
a c a d e m ic  p r o g r a m  a n d  th a n k s  t o  M r .  B r e n t  B a rg m a n n  f o r  
s u p p o r t in g  a n d  b e in g  a c o - a d v i s o r .

T h a n k s  t o  D r .  S i r i c h a n  T h o n g p r a s e r t  a n d  D r .  P a r i t u d  
B h a n d h u b a n y o n g  i n  re c o m m e n d in g  g o o d  b o o k s  a n d  p r o v i d in g  
c o m m e n ts .

T h i s  d i s s e r t a t i o n  c o u ld  n o t  be c o m p le te d  w i t h o u t  a t r e m e n d o u s  
h e lp  f r o m  T e s t  E n g in e e r in g  m a n a g e m e n t te a m  i n  b r a i n s t o r m in g  
a n d  e x e c u t io n  t h i s  r e s t r u c t u r i n g .  S p e c ia l  t h a n k s  t o  M r .  
C h a r l v i t  S a n g u a n w o n g s e  f o r  b e in g  r e s p o n s iv e  f o r  n ic e  a n d  
u s e f u l  f r a m e w o r k  a n d  f u n c t i o n a l  w o r k f l o w ,  M r .  N a th e e  
N a k t n a s u k a n jท , M s . S u p a n n e e  D u a n g ja m p a , a n d  M s . K a m o l r a t  
B a n g s u m ru a j f o r  a s s i s t i n g  i n  p r o c e s s in g  q u e s t i o n n a i r e s  a n d  t h e  
s u m m a ry .

T h a n k s  D r . C h i t t i p o r n  P u p r i c h i t k u l  a n d  M r .  A s i c h a r t  V a t a n o t a i  
f o r  p i c k in g  up  P a r a m e t r i c  P e r fo r m a n c e  ( Y i e l d )  A n a l y s i s  g r o u p ,  
w h ic h  a l l o w e d  s m o o th  t r a n s i t i o n  a n d  c r e a t e d  a c e n t e r  o f  
e x c e l le n c e  i n  a n a l y t i c a l  s k i l l .

T h a n k s  t o  a l l  T e s t  E n g in e e r in g  e m p lo y e e  a n d  i n t e r n a l  c u s to m e r s  
who p r o v id e d  v a l u a b le  fe e d b a c k  f o r  t h e  o r g a n i z a t i o n  
im p r o v e m e n t .

T h a n k s  t o  my p a r e n t s  a n d  my w i f e  w ho a lw a y s  u n d e r s t a n d  a n d  
s u p p o r t  me a l l  a lo n g .

Roong S i v a r a t a n a  
D e c e m b e r 1 9 9 8



T a b le  o f  C o n t e n t s

A b s t r a c t  ( T h a i ) .............................................................................................................  i v

A b s t r a c t  .................................................................................................................................  V
A c k n o w le d g e m e n ts  ...............................   v i

T a b le  o f  F ig u r e s  ..........................................................................................................  X

T a b le  o f  T a b le s  .......................................................................................................  x i v

C h a p te r

1  I n t r o d u c t i o n .................................................................................................................... 1

1 . 1  B a c k g r o u n d ...............................................................................................................1

1 . 2  P r o b le m  A r e a s ......................................................................................................2

1 . 3  O b je c t i v e  o f  s t u d y ........................................................................................3

1 . 4  S c o p e  o f  S t u d y ................................................................................................... 3

1 . 5  P r o c e d u r e ................................................................................................................. 3

1 . 6  A s s u m p t io n s ............................................................................................................4

1 . 7  E x p e c te d  B e n e f i t s ...........................................................................................4

2  L i t e r a t u r e  R e v i e w ......................................................................................................5

2 . 1  F u n c t i o n a l  O r i e n t e d  O r g a n i z a t i o n ................................................8

2 . 2  P r o d u c t  ( o r  P r o j e c t )  O r i e n t e d  O r g a n i z a t i o n ................... 8

2 . 3  M a t r i x  O r g a n i z a t i o n .....................................................................................8

2 . 4  O r g a n i z a t i o n  P r i n c i p l e s ..........................................................................8

3  P r e p a r a t i o n .................................................................................................................... 1 0

3 . 1  O v e r v i e w ..................................................................................................................1 0

3 . 2  R e s t r u c t u r i n g  R o a d - m a p ..........................................................................1 3

3 . 3  T e s t  E n g in e e r in g  O r g a n i z a t i o n  D e v e lo p m e n t ...................1 4

3 . 3 . 1  O p e r a t i o n a l  O r g a n i z a t i o n  s t r u c t u r e 1 4



3 . 3 . 2  E n g in e e r in g  O r g a n i z a t i o n a l  s t r u c t u r e ................... 1 5

3 . 3 . 3  T e s t  E n g in e e r in g  a t  E a r l y  s t a g e ................................. 1 6

3 . 3 . 4  T e s t  E n g in e e r in g  a t  M id d le  s t a g e ...............................1 7

3 . 3 . 5  T e s t  E n g in e e r in g  a t  P r e s e n t .............................................1 8

3 . 3 . 6  T h r e e  f o r m s  o f  T e s t  E n g in e e r in g  s t r u c t u r e  . . 2 2

4  R e s t r u c t u r i n g .............................................................................................................. 2 7

4 . 1  T r e n d  A n a l y s i s ................................................................................................2 7

4 . 2  C o m m u n ic a t io n  a n d  E m p lo y e e  I n v o l v e m e n t ..........................2  9

4 . 3  R e - s h u f f l i n g  a n d  R e - g r o u p i n g ........................................................ 3 0

4 . 4  U n d e r s t a n d in g  P r o d u c t  a n d  C u s t o m e r ....................................... 3 2

4 . 5  E s t a b l i s h i n g  a  F r a m e w o r k ....................................................................3 4

4 . 6  E s t a b l i s h i n g  W o r k f lo w  f o r  K e y  A c t i v i t i e s .................. . 3 6

4 . 7  M i s s i o n  a n d  O b je c t i v e  G o a ls  F o r m u l a t i n g .........................3 8

5  P r o c e s s  A n a l y s i s  a n d  O r g a n i z a t i o n a l  M e t r i c s .........................4 2

5 . 1  P r o c e s s  a n a l y s i s ...........................................................................................4 2

5 . 1 . 1  T e s t e r  C o n v e r s io n  ( T e s t e r  R e le a s e )  ..................... . 4 2

5 . 1 . 2  T e s t  R e la t e d  I m p l e m e n t a t i o n .............................................4 4

5 . 1 . 3  Y i e l d  A n a l y s i s .................................................................................. 4 5

5 . 2  O r g a n i z a t i o n a l  M e a s u r e s ...................................................................... 4  6

5 . 2 . 1  C o s t  A s p e c t ...........................................................................................4 7

5 . 2 . 2  Q u a l i t y  A s p e c t .................................................................................. 4 7

5 . 2 . 3  S p e e d  A s p e c t ........................................................................................5 0

5 . 2 . 4  F l e x i b i l i t y  A s p e c t ...................................................................... 5 1

5 . 2 . 5  C u s to m e r  S a t i s f a c t i o n  A s p e c t .......................................... 5 2

5 . 3  O r g a n i z a t i o n  M e t r i c s ............................................................................... 5 4

6  I T  A p p l i c a t i o n s  t o  S u p p o r t  R e s t r u c t u r i n g ................................. 5 5

6 . 1  I n t r a n e t .................................................................................................................5 6



6 .2  S y s te m a tic  A n a ly s is  T o o l ......................................................... 57
6 .3  K now ledge-B ase and  C om puter-B ased  T r a i n i n g ..............60
6 .4  R e a l- t im e  M o n ito r in g  T o o l .......................................................61
6 .5  M anagement I n f o r m a t i o n .............................................................. 62

7 R e s u l t s  o f  R e s t r u c t u r i n g ................................................................... 64
7 .1  Focus A l l o c a t i o n .............................................................................64
7 .2  Q u a l i ty  Im p ro v e m e n t..................................................................... 66
7 .3  Speed Im p ro v e m e n t.................................................................... .. . 68
7 .4  F l e x i b i l i t y  Im p ro v e m e n t............................................................69
7 .5  O r g a n iz a t io n a l  A w a re n e s s ......................................................... 71
7 .6  C ustom er S a t i s f a c t i o n  I n d e x .................................................. 74

8 C o n c lu s io n  and  R eco m m en d a tio n ....................................................... 76
8 .1  C o n c lu s io n .......................................................... 1 .............................76
8 .2  D i s c u s s i o n ........................................................................................... 79
8 .3  R eco m m en d a tio n ..................................................................................81

R e fe re n c e s  ......................................................................................................  83
A ppendix  I  ......................................................................................................  85
A ppendix  I I  .................................................................................................... 95
B io g rap h y  ......................................................................................................  100



T a b le  o f  F i g u r e s

F ig u re  3 .1  s ta n d a r d  Hour p e r  U n it  (HPU) o f  each
o p e r a t io n  in  HGA P r o c e s s ............................................................... 10

F ig u re  3 .2  G lo b a l P ro c e s s  Flow o f  H ard D isk
D riv e  M a n u f a c tu r in g ........................................................................... 11

F ig u re  3 .3  R e s t r u c tu r in g  F l o w c h a r t ..................................................14
F ig u re  3 .4  T ep a ru k  O p e r a t io n a l  s t r u c t u r e ................................... 15
F ig u re  3 .5  T ep a ru k  E n g in e e r in g  O r g a n iz a t io n a l  

S t r u c t u r e  an d  *Test E n g in e e r in g  s t r u c t u r e  
a t  E a r ly  s t a g e  (1990) ..................................................................... 16

F ig u re  3 .6  T e s t  E n g in e e r in g  a t  M id d le  s ta g e
(1992-1995) ..............................................................................................17

F ig u re  3 .7  C u r r e n t  T e s t  E n g in e e r in g  s t r u c t u r e
(1995-1997) ............................................................................................  18

F ig u re  3 .8  C u r r e n t  T e s t  E n g in e e r in g  F u n c tio n s
(1995-1997) ..............................................................................................19

F ig u re  3 .9  T e s t  E n g in e e r  T im e-S p en t A n a ly s is
P r i o r  t o  R e s t r u c t u r i n g ...................................................................20

F ig u re  3 .1 0  Time S p e n t R a t io  o f  T e s t  E n g in e e rs
a t  D i f f e r e n t  S t a g e s .......................................................................... 21

F ig u re  3 .1 1  P ro p o se d  s t r u c t u r e  w ith  R egrouped
F u n c t i o n s .................................................................................................. 22

F ig u re  3 .1 2  T h ree  Forms o f  T e s t  E n g in e e r in g
O r g a n iz a t io n a l  s t r u c t u r e .............................................................. 23

F ig u re  3 .1 3  O r g a n iz a t io n  T ra n s fo rm a tio n  to
F o r m - 1 ....................................................................    25

F ig u re  4 .1  T ren d  o f  T e s te r s  & W o rk fo rce
S t a t i s t i c s  w ith  1998 F o r e c a s t ,  l e v e r a g e
t o o l s  h av e  b ee n  added  d u r in g  1995-1998  ...............................28

F ig u re  4 .2  T ren d  o f  T e s te r  C o n v e rs io n s  & T e s te r
B u ild s  w ith  1998 F o r e c a s t ............................................................28

F ig u re  4 .3  T ren d  o f  A re a l  D e n s i ty  (G b/in2 ) 29



3 0

F ig u re  4 .4  T e s t  E n g in e e r 's  D i f f i c u l t i e s ,  5
l e v e l  s c o r in g  P a r e to ,  d a ta  g a th e r e d  from  
50 exem pt em p lo y ees .................................................

F ig u re  4 .5  T h ree  L e v e ls  o f  T e s t  E n g in e e r in g
P r o d u c t ......................................................................................................34

F ig u re  4 .6  T e s t  E n g in e e r in g  Fram ew ork, R e ce n t
R e v i s i o n .....................................................................................................35

F ig u re  4 .7 ( a )  T e s te r  R e le a s e  w o rk flo w , one o f  
w orkflow  on key  a c t i v i t i e s  in  T e s t
E n g in e e r in g , r e c e n t  r e v i s i o n .................................................... 37

F ig u re  4 .8  A D iagram  o f  V is io n  and  O b je c t iv e s
S u p p o r tin g  by  F u n c t io n a l  O b je c t iv e  G o a ls .........................39

F ig u re  4 .9  C o rp o ra te  V is io n  s ta te m e n t  and  I t s
O b j e c t i v e s ................................................................................................ 39

F ig u re  4 .1 0  T e s t  E n g in e e r in g 's  V is io n  and
M is s io n , and  i t s  s t r a t e g y ............................................................40

F ig u re  4 .1 1  T e s t  S u p p o r t  Fram ework w ith
F u n c t io n a l  M is s io n  s ta te m e n t  A g a in s t  T E 's
M is s io n  s t a t e m e n t ......................................................................... .. . 41

F ig u re  5 .1  S im p l i f i e d  T e s te r  R e le a s e  Flow and
I t s  S h o r te n in g  E x e r c i s e s .............................................................. 43

F ig u re  5 .2  S im p l i f i e d  T e s t  Im p le m e n ta tio n  Flow
and  I t s  S h o r te n in g  E x e r c i s e s .................................................... 44

F ig u re  5 .3  D i s t r i b u t i o n  and  Norm al T e s t  o f
A verage HFA M easurem ent o f  Each T e s te r  and
I t s  z - s c o r e  ( t o t a l  o f  78 t e s t e r s )  ........................................ 49

F ig u re  5 .4  D i s t r i b u t i o n  and  N orm al T e s t  o f
A verage OTC M easurem ent o f  Each T e s te r  and
I t s  Z -s c o re  ( t o t a l  o f  78 t e s t e r s )  ........................................ 50

F ig u re  5 .5  T e s t  E n g in e e r in g 's  CSI A sse ssm en t
Form, D i s t r i b u t e d  v i a  E l e c t r o n i c  M a i l ...............................53

F ig u re  6 .1  T e s t  E n g in e e r in g 's  IT s t r a t e g y ................................. 55
F ig u re  6 .2  EIS home p ag e  in c lu d in g  a n a l y t i c a l  

t o o l s  f o r  E n g in e e r in g ,  an  IT le v e r a g e  to  
s u p p o r t  r e s t r u c t u r i n g 5 7



F ig u re  6 .3 (a )  Y ie ld  A n a ly s is  Flow , a
s ta n d a r d iz e d  a n a l y t i c a l  p r o c e s s  f o r
e n g i n e e r s ....................................................................................................58

F ig u re  6 .4  C o m p u te r-b a sed  T r a in in g  (CBT) f o r  
s e l f - l e a r n i n g  and  r e f e r e n c e ,  a  know ledge 
b a s e  i s  b e in g  d e v e lo p e d  in  t h e r e ............................................ 60

F ig u re  6 .5  R e a l- t im e  O b je c t  O r ie n te d  T e s te r
m o n ito r in g  sy s tem  (ROOT), a  p o w e rfu l t o o l  
to  im prove sp e e d  o f  r e a c t i o n . P r o a c t iv e  
a c t i o n s  a r e  b e in g  d e v e lo p e d  from  i t s
know ledge b a s e .......................................................................................61

F ig u re  6 .6  T e s t  E n g in e e r in g 'ร E x c e p tio n  R e p o r t ..................... 63
F ig u re  7 .1  T im e -sp e n t a n a l y s i s  a f t e r

r e s t r u c t u r i n g  o f  6 g ro u p s , e x c lu d in g  EIS
w hich h a s  m in im al im p a c t from  th e  c h a n g e ...................... 65

F ig u re  7 .2  z - s c o r e  o u t  p e r c e n ta g e ,  p e r c e n ta g e  
o f  t e s t e r  t h a t  f a l l s  o u t  th e  norm al
d i s t r i b u t i o n  ( + / -  3 sigm a) ..........................................................67

F ig u re  7 .3  E r r o r  e v e n ts  and  d o l l a r  im p a c t due
to  t e s t  r e l a t e d  im p le m e n ta tio n  e r r o r ................................. 68

F ig u re  7 .4  R e a c tio n  im provem ent a f t e r
im p le m e n ta tio n  o f  r e a l - t i m e  m o n ito r in g
t o o l  (ROOT) in  b e g in n in g  o f  m onth o n e ...............................69

F ig u re  7 .5  F l e x i b i l i t y  i n d i c a t o r s  o f  th e
o r g a n iz a t io n  w ith  s u p p o r ts  s t r u c t u r e d  and  
a p p r o p r i a t e  t o o l s  d e p l o y e d ......................................................... 70

F ig u re  7 .6  C o s t c o n t r o l  o f  t e s t  e n g in e e r in g
a g a i n s t  d i f f i c u l t i e s  and  ch an g es  in  1998 ......................  71

F ig u re  7 .7  U n d e rs ta n d in g  o f  T e s t  E n g in e e r in g 's
Framework and  i t s  l e v e l .................................................................72

F ig u re  7 .8  U n d e rs ta n d in g  o f  F u n c t io n a l  W orkflow
and  i t s  l e v e l ....................................................................................... 73

F ig u re  7 .9  Knowing D i r e c t  C ustom ers o f  th e
E m p lo y e e .....................................................................................................73

F ig u re  7 .1 0  T e s t  E n g i n e e r i n g 'ร CSI C om parison
in  5 A reas and  O v e r a l l  R a t i n g .................................................. 74

F ig u re  8 .1  T e s t  E n g in e e r in g  O rg a n iz a t io n  B e fo re  
and  A f te r  R e s t r u c tu r in g 77



81
F ig u re  8 .2  O r g a n iz a t io n a l  M e tr ic s  a r e  B a lan c ed  

A g a in s t  C o s t ....................................................................
F ig u re  1 -1  S e a g a te  R ig id  D isk  D r iv e ,  HGA, A ir  

B e a r in g  D e s ig n , and  C r o s s - s e c t io n e d  
M a g n e tic  R e c o rd in g  H e a d ............................................................... 87

F ig u re  1 -2  T ech n o log y  Roadmap o f  R ig id  D isk
D riv e  I n d u s t r y ...................................................................................... 88

F ig u re  1 -1  Employment D i s t r i b u t i o n  on N a t io n a l -  
Wages v s . T echno logy  L e v e l o f  T ask s f o r  
G lo b a l M a n u f a c tu r e .............................................................................91

F ig u re  I I - l  T e s t  E n g in e e r in g  O b je c t iv e  G o a l s ..........................96
F ig u re  I I - 2 ( a )  F u n c t io n a l  M is s io n  and  O b je c t iv e

G oals  o f  T e s te r  C o n tro l  (TTC) ..................................................96
F ig u re  I I - 2 (b) F u n c t io n a l  M is s io n  and  O b je c t iv e

G oals  o f  C a p a c ity  S u p p o rt (TCS) ............................................. 97
F ig u re  I I - 2 ( c )  F u n c t io n a l  M is s io n  and  O b je c t iv e

G o a ls  o f  T e s t  S ta n d a rd s  (TTS) .....................  97
F ig u re  I I - 2 ( d )  F u n c t io n a l  M is s io n  and  O b je c t iv e

G oals  o f  T e c h n ic a l  D evelopm ent (TTD) ................................. 98
F ig u re  I I - 2 ( e )  F u n c t io n a l  M is s io n  an d  O b je c t iv e

G oals  o f  T e s t  Im p le m e n ta tio n s  (TTI) ................................... 98
F ig u re  I I - 2 ( f ) F u n c t io n a l  M is s io n  and  O b je c t iv e  

G oa ls  o f  E n g in e e r in g  I n fo rm a t io n  System  
(EIS) ............................................................................................................ 99



T a b le  o f  T a b l e s

T a b le  4 .1  B enchm arking  ๐ท C u r re n t  v s . P ro p o sed  
S t r u c t u r e ,  5 L e v e ls  S c o r in g  on 6 key
A s p e c t s ....................................................................................................... 32

T a b le  5 .1  T e s t  E n g in e e r in g  O r g a n iz a t io n a l
M e t r i c s ....................................................................................................... 54

T a b le  7 .1  T im e -sp e n t a n a l y s i s  a f t e r
r e s t r u c t u r i n g  o f  6 fo c u s e d - g r o u p , b o ld e d  
f i g u r e s  a r e  p r im a ry  r e s p o n s i b i l i t y  o f  e a ch  
fo c u s e d -g ro u p , com pared a g a i n s t  f i g u r e  3 . 9 ........................64

T a b le  7 .2  Number o f  R e q u ire d  T e s te r s  in
C o n v e rs io n  a t  D i f f e r e n t  C o n v e rs io n  L ead -
tim e  ...............................................................................................................69

T a b le  7 .3  Summary o f  M e t r ic s ,  R e s u l t s  from
R e s t r u c t u r i n g .........................................................................................75

T a b le  7 .4  Summary o f  o th e r  A s p e c t s , C hanges due
to  R e s t r u c t u r i n g ..................................................................................75

T a b le  8 .1  C o s t Summary o f  th e  R e s t r u c t u r i n g ..........................  . 1 1
T a b le  8 .2  O r g a n iz a t io n a l  D evelopm ent and

Upcoming C h a n g e s ..................................................................................80


	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



