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R e s u l t s  o f  R e s t r u c t u r i n g

7  R e s u l t s  o f  R e s t r u c t u r in g

R e s u l t s  o f  o r g a n i z a t i o n a l  r e s t r u c t u r i n g  have been  
a s s e s s e d  t o  e n s u r e  t h a t  p o s i t i v e  r e s u l t s  a r e  o b s e r v e d  and 
o b j e c t i v e s  a r e  a c h i e v e d .  There  a r e  s e v e r a l  a s p e c t s  t h a t  
management e x p e r i e n c e d  improvement w i t h i n  2 -3  months 
a f t e r  a s s o c i a t e d  t o o l s  and fo c u s  have been  a l l o c a t e d .  
S t i l l  t h e  improvement  o f  some a s p e c t s  c o u ld  n o t  be 
o b s e r v e d  due l e a d - t i m e  o f  t h e  s t r u c t u r e  t r a n s i t i o n  and 
l e a d - t i m e  o f  t o o l s  d ev e lo p m e n t .  Once t h e  t r a n s i t i o n  i s  
p a s s e d  and a p r o p e r  t o o l  has  been  d e v e lo p e d ,  a b e g i n n i n g  
o f  improvement  c o u ld  be s e e n .  Seven i n d e x e s  o f  s i x  
d i f f e r e n t  a s p e c t s  a r e  m easu red ,  f o c u s  a l l o c a t i o n ,  
q u a l i t y ,  sp e e d ,  f l e x i b i l i t y ,  o r g a n i z a t i o n a l  a w a r e n e s s ,  
and c u s to m e r  s a t i s f a c t i o n  in d e x .
7 . 1  F o c u s  A l l o c a t i o n

S in c e  " t o o  many f o c u s "  i s  one o f  t h e  m a jo r  c o n s t r a i n t s ,  
r e a s s e s s m e n t  o f  e n g i n e e r ' ร t i m e - s p e n t  has  been  c a r r i e d  
o u t  6 months a f t e r  t h e  r e s t r u c t u r i n g  t r a n s i t i o n .  F ig u r e
7 .1  (a) t o  (f) d e m o n s t r a t e s  fo c u s  a l l o c a t i o n  o f  each
f o c u s e d - g r o u p . More t h a n  50% o f  t i m e - s p e n t  i s  e x p e c t e d  
f o r  e n g i n e e r  t o  focus, on r e l e v a n t  a c t i v i t i e s  t o  p r i m a r y  
r e s p o n s i b i l i t y  o f  each  f o c u s e d - g r o u p ,  and 10-15% o f  fo c u s  
a l l o c a t i o n  i s  on t e c h n i c a l  s t u d i e s  t o  m a s t e r  a r e a  o f  
r e s p o n s i b i l i t y  and t o  c a t c h  up f u t u r e  r e q u i r e m e n t .

T a b le  7 . 1  T im e - s p 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 
f o 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 r y  r e s p o n s i b i l i t y  
o f  each  f o c u s e d - g r o u p  (compared a g a i n s t  t h e  l a s t  column, 
r e f e r r i n g  t o  f i g u r e  3 .9  page 20)
T im e -s p e n t  (%) TTC TCS TTS TTI TTD PPA AVG- 

a f  t e r
AVG- 
b e f o r e

Y ie ld  A n a ly s i s 8% 3% 10% 7% 2% 13% 7% 2 2 %
Y ie ld  Im provem ent 8% 9% 15% 14% 7% 13% 1 1 % 1 1 %
T e ° t  Tm p le m e n ta tio n 3% 1% 18% 3 c 5 11% 9% 1 2 % 2 2 %
UPH Im provem ent 2% 10% 7% 2% 4% 4% 4%
M e d ia /F a c to r  C t r l . 11% 16% 28% 1% 2% 11% 1 1 % 1 1 %
T e s t e r  C o n tr o l 44% 7% 4% 7% 16% 17% 1 8 % 1 1 %
T e c h n ic a l  S t u d ie s 8% 11% 3% 12% 24% 27% 1 4 % 7%
C a p a c ity  S u p p ort 43% 7% 4%
D evelop m en t 36% 6% 5%
O th ers 16% 22% 16% 6% 1 0 % 3%
Check Sum (100%) 100% 100% 100% 100% 100% 100% 100% 100%
Head C ou nts 10 7 5 7 7 6 42 42
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O v e r a l l  t im e - s p e n t  f o r  y i e l d  a n a l y s i s , w a s  s i g n i f i c a n t l y
i t  w as d u e  t o  a p p r o p r i a t er e d u c e d  f r o m  2 2 % d ow n t o  7 %,

fo c u s  a l l o c a t i o n  a s s o c ia t e d  w i t h  l e v e r a g e  o f  a n a l y s i s  
t o o l s .  A s w e l l  a s  o v e r a l l  t im e - s p e n t  f o r  t e s t  r e l a t e d  
im p le m e n t a t io n  w as re d u c e d  f r o m  2 2 % t o  1 2 %. T h i s  
r e s u l t e d  i n  m o re  t im e  c o u ld  b e  s p e n t  o n  t e s t e r  c o n t r o l  
a c t i v i t i e s ,  c a p a c i t y  s u p p o r t ,  a n d  t e c h n i c a l  s t u d i e s  w h ic h  
i s  a lm o s t  d o u b le  i n  a l l  t h r e e  a r e a .

TTC TIME SPENT
Others Yield Analysis Improvement Test16% 0 8% .-Implementation

Technical Studies 3%
UPH analysis and - improvement

Tester control 44%
Media/FactoringControl11%

(a)
TTS TIME SPENT

Technical Studies Testmplementation
Media/FactoringControl28%

UPH analysis and improvement

(c )

TTD TIME SPENTYieldImprovement
Development36%

TestImplementation11%

TCS TIME SPENTYieldImprovement
Capacity Supports - 43%

Test-Implementation
UPH analysis and improvement 10%

Technical Studies 11%
Media/Factoring Control Tester control 16%

(b)
TTI TIME SPENTOthers _ Yield Analysis16% f  7%

Technical Studies 12%

Media/FactoringControl

Yield-Improvement14%

UPH analysis and improvement
Test-Implementation36%

(d)
PPA TIME SPENT

Yield Analysis 13%

Technical Studies , 24%

UPH analysis and improvement
Media/FactoringControl

Technical Studies 27%
Yield-Improvement13%Test-Implementation 9%UPH analysis and — improvement

Tester control 16%
Media/FactoringControl11%

( e ) (f)

F ig u r e  7 . 1  T im e - s p 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 r o u p s ,  e x c lu d in g  E IS  w h ic h  h a s  m in im a l  im p a c t  f r o m  t h e  
c h a n g e

T e s t e r  C o n t r o l  (T T C ) e n g in e e r s  s p e n d  5 5 % o f  t h e i r  t im e  i n  
t e s t e r  c o n t r o l  a n d  8 % i n  t e c h n i c a l  s t u d i e s ,  f i g u r e  7 . 1  
( a ) .  C a p a c i t y  S u p p o r t  (TC S ) e n g in e e r s  s p e n d  5 3 % o f  t h e i r  
t im e  i n  t e s t  c a p a c i t y  r e l a t e d  a c t i v i t i e s ,  i t  w i l l  be 6 5 % 
i f  y i e l d  a n a l y s i s  a n d  im p r o v e m e n t  a r e  in c lu d e d ,  f i g u r e
7 . 1  ( b ) . T e s t  S ta n d a r d s  (T T S ) h a d  v i r t u a l l y  n o  im p a c t
f r o m  r e s t r u c t u r e ,  b u t  r e f o c u s in g  o f  t h e  f u n c t i o n a l  
m i s s i o n  m ade t h i s  g ro u p  s p e n d  6 1 % o f  t h e i r  t im e  i n



66

c o n t r o l  and im provem en ts ,  f i g u r e  7 .1  (c) . T e s t  
I m p le m e n ta t io n  (TTI) e n g i n e e r s  spend 64% o f  t im e  i n  
im p le m e n ta t i o n  and improvement where c o n c e n t r a t i o n  i s  i n  
t e s t  r e l a t e d  i m p l e m e n t a t i o n ,  f i g u r e  7 .1  ( d ) . T e c h n i c a l  
Development (TTD) e n g i n e e r s  spend 60% o f  t im e  i n  
t e c h n i c a l  s t u d i e s  and deve lopm ent  t o  enhance  t e s t e r  
c o n t r o l  a c t i v i t i e s ,  f i g u r e  7 .1  ( e ) .
P a r a m e t r i c  y i e l d  a n a l y s i s  o r  P a r a m e t r i c  P e r fo rm an ce  
A n a l y s i s  (PPA) e n g i n e e r s  spend 53% o f  t h e i r  t im e  f o r  
y i e l d  a n a l y s i s / i m p r o v e m e n t  and t e c h n i c a l  s t u d i e s  w h i l e  
t h e y  spend  a n o t h e r  28% on t e s t e r - r e l a t e d  a n a l y s i s ,  i . e .  
t e s t e r  c o n t r o l ,  and m e d i a / f a c t o r i n g  c o n t r o l ,  s e e  f i g u r e
7 .1  ( f ) .  There  were 6 c a p a b le  i n d i v i d u a l s  d e d i c a t e d  from 
t e s t  e n g i n e e r i n g ,  w i th  s u p e r v i s i o n  o f  a new t e c h n i c a l  
manager ,  have c o n t r i b u t e d  s i g n i f i c a n t  p r o g r e s s  i n  
a n a l y t i c a l  sy s tem  which r e q u i r e s  t e s t  knowledge 
b ackground  b l e n d i n g i w i t h  r e c o r d i n g  head  f a b r i c a t i o n  
know ledge .
T h is  c l e a r l y  i n d i c a t e d  t h a t  fo c u s  o f  e n g i n e e r s  have been 
a l l o c a t e d  t o  t h e  r i g h t  a r e a  w i t h i n  t h e  f o c u s e d - g r o u p  t o  
s u p p o r t  HGA m a n u f a c t u r i n g  and t h e i r  d i r e c t  c u s t o m e r s .
7 . 2  Q u a l i t y  Im p r o v e m e n t

T e s t e r  t o  t e s t e r  v a r i a t i o n  i s  t h e  end m o n i t o r i n g  o f  
m u l t i p l e  t e s t e r  c o n t r o l .  B a s i c a l l y ,  t e s t e r  h as  t o  
p r o v i d e  same m e a s u r in g  b a s e - l i n e ,  b u t  i t s  c o m p l e x i t y  
c a u s e s  h ig h  s e n s i t i v i t y  t o  b o th  i n t e r n a l  and e x t e r n a l  
m ic ro  c h a n g e s ,  i . e .  v i b r a t i o n  d i s p l a c e m e n t  i n  a d e g r e e  o f  
(1 - i n c h ,  n o i s e  i n  a d e g r e e  o f  | i - v o l t s  w i t h i n  a | i - s e co n d ,  
and a | i - d e f e c t  on m a g n e t i c  media i s  a d e g r e e  o f  20-50 ( i" . 
T e s t  d a t a  i s  c o l l e c t e d  and a n a ly z e d  e l e c t r o n i c a l l y  
s u p p o r t i n g  by an a p p l i c a t i o n  from EIS. z - s c o r e  i s  
c a l c u l a t e d  on a l l  t e s t  p a r a m e t e r s  on each  t e s t e r ,  b a s e d  
on a v e r a g e  v a l u e  from a l l  t e s t e r s  ( r e f e r  t o  5 . 2 . 2 ) .
A  r a t e  o f  z - s c o r e  o u t  (%) has  been  improved  when f o c u s  i s  
a l l o c a t e d  i n t o  a f o c u s e d - g r o u p ,  TTC. P e r c e n t a g e  o f  
t e s t e r s  t h a t  f a l l  o u t  o f  z - s c o r e  o f  3 (ou t  o f  3a) was 
ru n n in g  a ro u n d  30% f o r  6-7 months w h i l e  t h e  t a r g e t  was 
s e t u p  a t  30% r e d u c t i o n  f o r  e v e ry  3 m onths .  F i g u r e  7 .2  
(a) i n d i c a t e d  t h a t  1, he i r provement  was s i g n i f i c a n t  a f t e r  
3-4 months o f  r e f o c u s i n g ,  f i g u r e  7 .2  (b) d e m o n s t r a t e d  to p  
6 p a r a m e t e r s ,  a c c o u n t e d  f o r  more t h a n  80% o f  f a i l u r e s  
mode, b e in g  f o c u s e d  i n s t e a d  o f  f o c u s i n g  on more t h a n  20 
p a r a m e t e r s  w h i l e  most  o f  them has  i n s i g n i f i c a n t  im pac t  t o  
m a n u f a c t u r i n g .
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Z-scae Œt Tester (°/c) ZscaeCU,Tcp6(°/)

F ig u r e  7 . 2  Z - s c o r e  o u t  p e r c e n t a g e ,  p e r c e n t a g e  o f  t e s t e r  
t h a t  f a l l s  o u t  t h e  normal  d i s t r i b u t i o n  ( + / -  3 sigma)

Im p a c t  d u e  t o  im p le m e n t a t io n  e r r o r s  ( $ ) ,  o v e r  100 ch anges  
p e r  month i n  HGA m a n u f a c t u r i n g  and 30% o f  them a r e  t e s t  
r e l a t e d  i m p l e m e n t a t i o n s  ( e . g .  new t e s t  s e t u p ,  new t e s t  
s p e c i f i c a t i o n ,  new t e s t  a l g o r i t h m ,  new t e s t  
s o f t w a r e / f i r m w a r e ,  and e t c . ) .  T h i s  ty p e  o f  e n v i ro n m en t  
a lw ays  c r e a t e s  new t e c h n i c a l  e x p e r i e n c e s ,  so c a l l e d  
' e r r o r s ' , and sometimes s i g n i f i c a n t l y  im pac t  t o  
m a n u f a c t u r i n g .  I f  s i m i l a r  i m p l e m e n t a t i o n s  have been  
im plem en ted  i n  m u l t i p l e  p r o d u c t s  and h a n d le d  by d i f f e r e n t  
p e r s o n s  a t  d i f f e r e n t  t im e f r a m e ,  a chance  o f  e r r o r  i s  
h i g h e r  t h a n  t o  h a n d le  by a f o c u s e d - g r o u p . F ig u r e  7 .3  
d e m o n s t r a t e s  e r r o r  e v e n t s  and d o l l a r s  im pac t  due t o  
i m p l e m e n t a t i o n  e r r o r s  o v e r  t i m e .  I t  c l e a r l y  i n d i c a t e d  
t h a t  a s i g n i f i c a n t  improvement h as  been  o b s e r v e d  when 
f o c u s e d - g r o u p  TTI has  t a k e n  r e s p o n s i b i l i t y  o f  
q u a l i f i c a t i o n  f o r  a l l  t e s t - r e l a t e d  im p l e m e n t a t i o n .
D o l l a r  im p ac t  i s  c a l c u l a t e d  on a l l  a s s o c i a t e d  c o s t ,  r e f e r  
t o  5 . 2 . 2 .
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$ เทา p a c t  d u e  to  Im p l e m e n t a t i o n s

35 -
30-
25-5
20-kU S D 15-
10-

Events:

F ig u r e  7 . 3  E r r o r  e v e n t s  a n d  d o l l a r  im p a c t  d u e  t o  t e s t  
r e l a t e d  im p le m e n t a t i o n  e r r o r

7 . 3  S p e e d  Im p r o v e m e n t

T h e  l e s s  c a p a b le  p r o d u c t  i s  t h e  m o re  s e n s i t i v i t y  t o  
m a n u f a c t u r in g .  W h i le  c a p a b i l i t y  o f  t h e  p r o d u c t  i s  b e in g  
im p r o v e d ,  s p e e d  o f  r e a c t i o n  t im e  a t  m a n u f a c t u r i n g  p r o c e s s  
i s  h i g h l y  r e q u i r e d .

R a te  o f  a b n o r m a l  t e s t e r s  > 3  h r s  (%) w as im p r o v e d  f r o m  
1 . 1 6 % t o  0 . 0 3 % a s  s h o w n  i n  F ig u r e  7 . 4 . M e a s u r in g  e v e n t s  
o f  a b n o r m a l t e s t e r  i s  d e f in e d  i n  5 . 2 . 3  w i t h  a d i s c u s s io n  
on  l i m i t a t i o n  o f  g o in g  t o  b e lo w  2  h o u r s  t h a t  w i l l  n e e d  
new  t o o l s  b e in g  d e v e lo p e d .  A b n o rm a l t e s t e r s  a r e  
d e te r m in e d  b y  r e a l - t i m e  m o n i t o r i n g  a p p l i c a t i o n  (R O O T ).

A b n o r m a l t e s t e r  r e a c t i o n  l e a d - t i m e  ( h r s )  w a s  im p r o v e d  
f r o m  7 - 1 4  h o u r s  d ow n  t o  1 - 2  h o u r s  b e c a u s e  o f  f a s t e r  
d e l i v e r y  i n  u p d a te d  i n f o r m a t i o n  t o  f r o n t l i n e  p e o p le ,  
e v e r y  1 5 - 3 0  m in u t e s  i n s t e a d  o f  4 2 0  m in u t e s .  w i t h  b a s ic  
a n a l y s i s  f e a t u r e ,  i t  a l lo w e d  n u m b e r o f  a c t i o n s - t a k e n  f r o m  
b e lo w  1 0 0  t o  b e  o v e r  3 0 0  a c t i o n s  a d a y .

B e n c h m a r k in g  w as d o r e  t o  d e t e r m in e  v i e l d  im p r o v e m e n t  o n  4  
m a jo r  v o lu m e  p r o d u c t s ,  a s i g n i f i c a n t  t e s t  o n  t e s t  y i e l d  
o f  t h e  sam e w a f e r  i n d i c a t e d  0 . 5 - 1 . 5 % y i e l d  g a in e d .
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ROOT Launched, Detect >3 hrs.

0.00 M01 M02 M03 M04
M  OTHER 0.092 0.057
linii.niml NO ACTION 0.157 0.007
tv. TESTER 0.093 0.161 0.032 0.002
j-ZZZI WAFER 0.137 0.253 0.051 0.012
1 1 MEDIA 0.798 0.729 0.087 0.008

ACTIONS TAKEN 4382 9765
F ig u r e  7 . 4  R e a c t io n  im p r o v e m e n t  a f t e r  im p le m e n t a t i o n  o f  
r e a l - t i m e  m o n i t o r i n g  t o o l  (ROOT) i n  b e g in n in g  o f  m o n th , 
o n e

T e s t e r  C o n v e r s io n  ( R e le a s e )  L e a d - t im e  ( h r s )  w as im p r o v e d  
f r o m  3 1 0  t o  1 7 5  h r s ,  d u e  t o  fo c u s e d - g r o u p  a n d  le v e r a g e  
a p p l i c a t i o n s .  T w e n t y - f o u r  h o u r s  c o n v e r s io n  l e a d - t i m e  
c a p a b i l i t y  c a n  b e  d e m o n s t r a te d ,  b u t  t h e r e  w as n o  r e a l  
r e q u i r e m e n t  o f  t h a t  s in c e  s u r p lu s  t e s t e r s  a r e  a v a i l a b l e .  
T h i s  f l e x i b i l i t y  i s  r e s e r v e d  f o r  a c c o m m o d a t in g  s h o r t -  
n o t i c e  b u i l d  r e q u i r e m e n t  c h a n g e s .  T a b le  7 . 2  i s  a m o d e l 
c a l c u l a t e d  w i t h  e q u a t io n s  f r o m  5 . 1 . 1  t o  u n d e r s t a n d  a 
b e n e f i t  o f  p o t e n t i a l  c a p i t a l  s a v in g  a t  d i f f e r e n t  
c o n v e r s io n  l e a d - t i m e  d u e  t o  a c t i o n s  t a k e n .

T a b le  7 . 2  N u m b e r o f  R e q u ir e d  T e s t e r s  i n  C o n v e r s io n  a t  
D i f f e r e n t  C o n v e r s io n  L e a d - t im e

C u r r e n t S t e p - 1 S t e p - 2 T a r g e t
Tprime (hrs) 2 3 2 1 3 5 1 1 9 2 0
Trework (hrs) 7 7 . 5 3 4 8 . 2 1 . 6
Ya (%) 5 0 6 0 9 0 9 0
Tt (hrs) 3 0 9 . 5 1 6 9 1 2 7 . 2 2 1 . 6
Ntr (systems ) ' 2 5 2 5 2 5 2 5
Ntc (systems) 4 6 2 6 1 9 4

A c c o r d in g  t o  t a b l e  7 . 2 , s t e p - 1 : r e d u c e  i d l e  t im e  
a p p r o x im a t e ly  5 0 % a n d  im p r o v e  a c c e p ta n c e  y i e l d  b y  2 0 %, 
s t e p - 2 : ad d  t o o l s  a n d  a p p l i c a t i o n s  t o  r e d u c e  t im e  o f  
m a jo r  t a s k s .  T h e  u l t i m a t e  g o a l  i s  t o  m in im iz e  i d l e  t im e  
b y  c o n t in u o u s  w o r k in g  t o  a c h ie v e  2 4  h r s  l e a d - t i m e .

7 . 4  F l e x i b i l i t y  Im p r o v e m e n t

F l e x i b i l i t y  o f  m a n u f a c t u r in g  r e a c t i o n s  t o  t h e  c u s to m e r  
r e q u i r e m e n t  i s  a v e r y  k e y  f a c t o r  t o  a c h ie v e  c o r p o r a t e
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o b j e c t i v e s .  F l e x i b i l i t y  i s  n o t  o n l y  d e a l i n g  t o  t h e  u n i t s  
d em and  f l u c t u a t i o n  b u t  a l s o  d e a l i n g  w i t h  q u a l i t y  a n d  c o s t  
s u s t a i n i n g / i m p r o v i n g ,  im p r o v in g  f l e x i b i l i t y  o f  t h e  
o r g a n i z a t i o n  t o  s u p p o r t  o p e r a t i o n  i s j h i g h l y  r e q u i r e d .  To  
im p r o v e  f l e x i b i l i t y  w i t h  m in im a l ,  im p a c t  t o  c o s t  a n d  
q u a l i t y  i s  n o t  s o m e th in g  a n y o n e  c a n  do w i t h o u t  p r o p e r  
l e v e r a g in g  t o o l s  a n d  s u p p o r t  s t r u c t u r e .  F ig u r e  7 . 5  
i n d i c a t e d  f l e x i b i l i t y  o f  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  i n  
o r d e r  t o  s u p p o r t  m a n u f a c t u r in g  r e q u i r e m e n t  n e a r - t e r m  a n d  
l o n g - t e r m .  T h e  u p p e r  r i g h t  g ra p h  sh o w s  t e s t e r  
c o n v e r s io n s  r e q u i r e m e n t ,  s u p p o r t in g  p r o d u c t  c h a n g e o v e r  i n  
f l e x i b l e  m a n u f a c t u r in g .  T h e  o p e r a t i o n  i s  m o v in g  t o w a r d  
l e a n  m a n u f a c t u r in g  a n d  d e m a n d - p u l l  c o n c e p t ,  w h ic h  
r e q u i r e s  a v e r y  h ig h  l e v e l  f l e x i b i l i t y .  T h e  l e f t - m o s t  
g r a p h  s h o w s  t h e  c o n s t r a i n t s  i n  o r g a n i z a t i o n  r e s o u r c e  
v e r s u s  w o r k lo a d  t h a t  i n d i c a t e d  b y  n u m b e r o f  t e s t e r s .  T h e  
o r g a n i z a t i o n  c o u ld  n o t  s t a y  h e a l t h y  i f  a p p r o p r i a t e  t o o l s  
t o  le v e r a g e  r e s o u r c e  c a p a b i l i t y  h a v e  n o t  b e e n  d e v e lo p e d  
o v e r  t h e  t im e .

F i g u r e  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  t h e  o r g a n i z a t i o n  
w i t h  s u p p o r t s  s t r u c t u r e d  a n d  a p p r o p r ia t e  t o o l s  d e p lo y e d

A s m e n t io n e d  a b o v e ,  c o s t  i s  a c o n s t r a i n t  so i i .C L e a s e  
f l e x i b i l i t y  o f  t h e  o r g a n i z a t i o n .  M a n a g e m e n t h a s  t o  
b a la n c e  a c t i v i t i e s  r e q u i r e m e n t ,  c o s t  a s s o c ia t e d ,  a n d  
b u s in e s s  r e q u i r e m e n t  w i t h i n  t h e  o r g a n i z a t i o n .  F ig u r e  7 . 6  
d e m o n s t r a te s  c o s t  a n a l y s i s  o f  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 .



7 1

HGA VOLUIVE AND RATIO (ACTUAL) 1;;
20000 -----

à 15000-- ------------ ---- —

พ

(C) (CD

F ig u r e  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 in s t  
d i f f i c u l t i e s  a n d  c h a n g e s  i n  1 9 9 8

F ig u r e  7 . 6  (a )  i n d i c a t e s  v o lu m e  d e c r e a s e d  3 0 % b u t  MR 
r a t i o  in c r e a s e  5 0 % i n  1 9 9 8 . ( N o te :  MR i s  m a g n e to  
r e s i s t i v e  h e a d  t e c h n o lo g y  w h ic h  i s  m o re  c o m p l ic a t e d  t h a n  
n o r m a l  t h i n  f i l m  HGA, a n d  a l s o  r e q u i r e  s o p h i s t i c a t e d  t e s t  
t e c h n o lo g y . )  F ig u r e  7 . 6  (๖) i n d i c a t e s  o p e r a t i o n ' s  c o s t  
in d e x  c o r r e s p o n d in g  t o  t h e  v o lu m e  a n d  t e s t  y i e l d .  F ig u r e
7 . 6  (c )  d e m o n s t r a t e s  n u m b e r o f  t e s t e r s  a n d  f l u c t u a t i o n  o f  
t e s t  y i e l d  i n  1 9 9 8 . F ig u r e  7 . 6  (d ) d e m o n s t r a te s  i n d i r e c t  
l a b o r  ( ID L )  c o s t  in d e x  o f  t e s t  e n g in e e r i n g ,  w h ic h  h a s  
b e e n  r e g u la t e d  a t  0 . 0 2 0  p e r  u n i t  HGA. A n  i n d i c a t o r  t h a t  
s u p p o r t s  t h e  r i g h t  d i r e c t i o n  o f  r e s t r u c t u r i n g  a n d  t o o l s  
d e p lo y e d  t o  b r e a k t h r o u g h  r e s o u r c e  c o n s t r a i n t .

7 . 5  O r g a n i z a t i o n a l  A w a re n e s s

W h a t w i l l  h a p p e n  t o  o r g a n i z a t i o n  t h a t  o p e r a t e s  w i t h o u t  
o r g a n i z a t i o n a l  a w a re n e s s  o f  e m p lo y e e ?  T e s t  e n g in e e r in g  
พ V  a l a r g e  o r g a n i z a t i o n ,  w h ic h  h a s  b e e n  r u n n in g  w i t h o u t  
o f f i c i a l  v i s i o n  a n d  m is s i o n .  O r g a n i z a t i o n a l  d i r e c t i o n s  
a n d  d e m a n d s  a r e  c o m m u n ic a te d  t h r o u g h  t h e  c h a in  o f  
com m and. T h i s  d o e s  n o t  d e m o n s t r a te  p r o f e s s i o n a l  
m a n a g e m e n t o f  o n e  l a r g e  o r g a n i z a t i o n  w i t h  m u l t i p l e  
t e c h n i c a l  f u n c t i o n s .

A f t e r  v i s i o n ,  m i s s i o n ,  a n d  s t r a t e g y  h a v e  b e e n  f o r m u la t e d  
f o r  t e s t  e n g in 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  f o r  e a c h  
f o c u s e d - g r o u p  se e m e d  t o  be l e s s  c o m p l ic a t e d  t h a n  b e f o r e .
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A n a s s e s s m e n t  t o  o r g a n i z a t i o n a l  a w a re n e s s  o f  e m p lo y e e  h a s  
b e e n  c o n d u c te d  a n d  fo u n d  o u t  som e f a c t s  a n d  r e c e iv e d  
p o s i t i v e  fe e d b a c k  f r o m  e m p lo y e e  o n  t e s t  e n g in e e r i n g '  ร 
f r a m e w o r k ,  w o r k f l o w ,  m i s s io n ,  a n d  o b j e c t i v e  g o a ls  o f  e a c h  
f o c u s e d - g r o u p  i n  t h e  new  o r g a n i z a t i o n a l  s t r u c t u r e .

T e s t  e n g in e e r in g  f r a m e w o r k  h a s  b e e n  e x h i b i t e d  t o  e m p lo y e e  
t o  a s s e s s  a w a r e n e s s .  T h e r e  w as 9 0 % o f  th e m  h a s  n o  id e a  
o f  how  o v e r a l l  t e s t  e n g in e e r in g  f r a m e w o r k  l o o k s  l i k e ,  b u t  
9 2 % o f  th e m  u n d e r s t a n d  m o re  a b o u t  t h e  o r g a n i z a t i o n a l  
f r a m e w o r k  a f t e r  t h a t ,  5 6 % th e m  s a id  t h a t  i t  i s  m o re  t h a n  
w h a t  t h e y  t h o u g h t  w h i l e  4 % s a id  c o n v e r s e l y .  T h e  l e v e l  o f  
u n d e r s t a n d in g  im p r o v e m e n t  i s  s h o w n  i n  f i g u r e  7 . 7 . A l l  o f  
th e m  e x p r e s s e d  p o s i t i v e  o p in i o n  t o  i t  w i t h  t h e  f o l l o w i n g  
r e a s o n s  ะ
• C an u n d e r s t a n d  a g lo b a l  p i c t u r e  o f  o r g a n i z a t i o n .
• Can u n d e r s t a n d  m u t u a l  im p a c t  w i t h  o t h e r s .
• Can u n d e r s t a n d  e x a c t l y  w h a t  t h e i r  r o l e s  a r e .
• C an a v o id  d u p l i c a t i n g  e f f o r t s .
• C an u n d e r s t a n d  c h a n n e ls  a n d  l i n k s  t o  o t h e r s .
• I t  i s  v e r y  g o o d  f o r  new  e m p lo y e e .
• I t  i s  w e l l  a l i g n e d  w i t h  new  o r g a n i z a t i o n a l  s t r u c t u r e .

Framework Understanding and Its Level
Fram ew ork

F ig u r e  7 . 7  U n d e r s t a n d in g  o f  T e s t  E n g i n e e r i n g ' s  F ra m e w o rk  
a n d  i t s  l e v e l

F u n c t i o n a l  w o r k f l o w  h a s  b e e n  s h o w n  t o  e m p lo y e e  a n d  9 4 % o f  
th e m  u n d e r s t a n d  m o re  a b o u t  t h e  c r o s s - f u n c t i o n a l  w o r k f lo w  
L e v e l  o f  u n d e r s t a n d in g  im p r o v e m e n t  i s  s h o w n  i n  f i g u r e  
7 . 8 . A l l  o f  th e m  h a d  p o s i t i v e  o p in i o n  t o  i t  w i t h  t h e  
f o l l o w i n g  r e a s o n s :
• Can be a u s e f u l  g u i d e l i n e
• G ood f o r  new  e n g in e e r s
• Can u n d e r s t a n d  w e l l  w h a t  o t h e r s  a r e  d o in g
• I t  i s  a v e r y  i m p o r t a n t  f o r  r e s t r u c t u r i n g
• Im p r o v e  c o m m u n ic a t io n s  a n d  a v o id  d u p l i c a t i n g  e f f o r t s



7 3

Workflow Understanding and Its Level
W orkflow

F i g u r e  7 . 8  U n d e r s ta n d in g  o f  F u n c t i o n a l  W o r k f lo w  a n d  i t s  
l e v e l

K n o w in g  d i r e c t  c u s to m e r s  h a s  b e e n  a s s e s s e d ,  4 5 % o f  
e m p lo y e e  know  e x a c t l y  w h a t  t h e i r  d i r e c t  c u s to m e r s  a r e ,  
b u t  4 2 % o f  th e m  i d e n t i f i e d  t o o  m any  c u s to m e r s  t o  b e  t h e i r  
d i r e c t  c u s to m e r s ,  w h ic h  i s  n o t  a b ig  p r o b le m ,  s e e  f i g u r e  
7 . 9 .

Knowing Direct Customers
I d e n t if ie d  t o o  

m a n y  
42%

F i g u r e  7 . 9  K n o w in g  D i r e c t  C u s to m e rs  o f  t h e  E m p lo y e e

K n o w in g  f u n c t i o n a l  m i s s i o n  a n d  f u n c t i o n a l  g o a ls  h a v e  b e e n  
a s s e s s e d  a s  w e l l ,  9 2 % o f  e m p lo y e e  s a id  ' y e s '  f o r  k n o w in g  
t h e i r  f u n c t i o n a l  m i s s i o n ,  b u t  o n l y  6 0 % know  t h e  e x a c t  
m is s io n  t h a t  s t a t e d  i n  t h e  o r g a n i z a t i o n  n e t w o r k .  T h o u g h  
3 2 % ๐1  uhem d ie  แน^ a d u r e s s  t h e  e x a c t  m is s io n  s t a t e m e n t  
o f  t h e i r  g ro u p  b u t  t h e y  p r o v id e d  s t a t e m e n t s  s i m i l a r  t o  
f o r m a l  f u n c t i o n a l  m i s s i o n .  A l l  o f  th e m  e x p r e s s e d  
p o s i t i v e  o p in i o n  t o  t h e  f u n c t i o n a l  m is s io n  w i t h  t h e  
f o l l o w i n g  r e a s o n s :
• P r o v id in g  c l e a r  d i r e c t i o n
• P r o v id in g  m a jo r  f o c u s
• Can p r i o r i t i z e  w o r k  p r o p e r l y
• G ood r e m in d e r



A l l  o f  t h e  e m p lo y e e s  w e re  a w a re  o f  t h e i r  f u n c t i o n a l  
o b j e c t i v e  g o a ls ,  b u t  o n l y  8 0 % p r o v id e d  t h e  c o r r e c t  
f u n c t i o n a l  g o a ls  w h i l e  t h e  r e s t  o f  th e m  p r o v id e d  p a r t i a l  
f u n c t i o n a l  g o a ls .  I n t e r e s t i n g l y  6 9 % o f  th e m  f e l t  t h a t  
t h e  g o a ls  s e t t i n g  w as f a i r  e n o u g h , 2 3 % o f  th e m  f e l t  t h a t  
t h e  g o a ls  w e re  t o o  t o u g h .  E m p lo y e e  i n v o lv e m e n t  i n  
d e l i v e r i n g  g o a ls  h a s  b e e n  a s s e s s e d ,  t h e r e  w e re  5 8 % o f  t h e  
e m p lo y e e  w e re  ' v e r y  m u c h ' t o  ' f u l l y  i n v o l v e d '  i n  
d e l i v e r i n g  a c h ie v e m e n t  o f  f u n c t i o n a l  g o a ls  w h i l e  1 5 % o f  
th e m  f e l t  t h a t  w as l e s s  t h a n  w h a t  t h e y  w a n te d  i t  t o  b e .
I t  i n d i c a t e d  t h a t  a n  im p ro v e m e n t  i n  e m p lo y e e  m o t i v a t i o n  
i s  r e q u i r e d  t o  im p r o v e  m in d s e t  o f  som e e m p lo y e e s .

7 . 6  C u s to m e r  S a t i s f a c t i o n  I n d e x

O t h e r  t h a n  q u a n t i t a t i v e  m e a s u r e s ,  s u b j e c t i v e  m e a s u re  as  
c u s to m e r  s a t i s f a c t i o n  i s  a m a jo r  f a c t o r  t h a t  t h e  
o r g a n i z a t i o n  h a s  t o  p a y  a t t e n t i o n  o n  i t .  Some t e c h n i c a l  
im p r o v e m e n ts  m ig h t  h a v e  b e e n  m a d e , b u t  g e t t i n g  fe e d b a c k  
f r o m  t h e  c u s to m e r s  w i l l  a l l o w  m a n a g e m e n t t o  a s s e s s  how  
e f f e c t i v e  o f  t h e  e x e c u t i o n  i s  o r  how  w e l l  t h e  e x e c u t i o n  
h a s  b e e n  c o m m u n ic a te d  t o  c u s to m e r s .  A  d i f f e r e n t  a p p ro a c h  
m ig h t  b e  r e q u i r e d  t o  m ake a n  im p r o v e m e n t .  A  s e p a r a t e  
a s s e s s m e n t  h a s  b e e n  c o n d u c te d  t o  r e c e i v e  c u s to m e r  
fe e d b a c k ,  f i g u r e  4 . 8  i s  r e f e r r e d  f o r  t h e  m e t r i c s ,  a 
s l i g h t l y  im p r o v e m e n t  h a s  b e e n  o b s e r v e d  i n  c u s t o m e r ' ร 
p o i n t  o f  v ie w  a s  s h o w n  i n  f i g u r e  7 . 1 0 .

Test  Engineering's CSI

Overall l v': ■ ■ โ''''"' : i i I IMHMM 3.0
-

Rexibility T Z o
-

Communication ËÊSSMÊM . n  i  1WÊËM X-,■'̂WJMMiF?"b

Tech’l support

Quality M l ............. .. V■  '  า
-

Co-operation I J .u

0.0 1.0 2.0 3.0 4.0 5.0
H Before ■  After

F ig u r e  7 . 1 0  T e s t  E n g in e e r i n g ' s  C S I C o m p a r is o n  i n  5  A r e a s  
a n d  O v e r a l l  R a t in g
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I n t e r e s t i n g l y ,  c u s to m e r s  d id  n o t  f e e l  s i g n i f i c a n t  
im p r o v e m e n t  i n  " F l e x i b i l i t y "  a s p e c t ,  w h i l e  t h e  
im p r o v e m e n t  c a n  b e  s t a t i s t i c a l l y  o b s e r v e d .  T e s t e r  
c o n v e r s io n  e x e r c i s e  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 in g  h a s  
b e e n  in c r e a s e d  o v e r  6 0 % f o r  t h e  p a s t  9  m o n th s .

R e s u l t s  o f  a l l  a s p e c ts  a r e  s u m m a r iz e d  i n  t a b l e  7 . 3

T a b le  7 . 3  S u m m a ry  o f  M e t r i c s ,  R e s u l t s  f r o m  R e s t r u c t u r i n g
Aspects Before After CommentsQualityz-score Out (%) 32.3% 19.8% Lean toward zeroAnnual $Impact, Implements 114k <2k Lean toward zeroSpeed

> 3 hrs Abnormal Tester (%) 1.16% 0 . 03% Lean toward zero
Abnormal Tester React (hrs) 7-14 1-2 Big improved, target is 0.25Conversion Lead-time (hrs) 310 175 24 hrs capability is earnedFlexibilityAnnual Conversions per H/C 2.5 4 . 8 Target is 4Testers per H/C 1.5 3.2 Target is 3Actions taken per day <100 >300 Significant increaseCustomer Satisfaction IndexCo-operation 3.0 3.2 Target is >4Quality 2 . 6 2.9 Target is >4Technical Support 2.8 3.2 Target is >4Communication 2.6 2.8 Target is >4Flexibility 2.6 2.6 Target is >4 (*)Overall 2.7 3.0 Target is >4Cost per HGAEquipment Supplies (ร) 0.02 0.02 Maintained, more activitiesIndirect Labor (ร) 0.02 0.02 Maintained, more activities

R e s u l t  o f  o t h e r  a s p e c t  w h ic h  a r e  n o t  i n  t h e  m e t r i c s  i s  
s h o w n  i n  t a b l e  7 . 4

T a b le  7 . 4  S u m m a ry  o f  o t h e r  A s p e c ts ,  C h a n g e s  d u e  t o  
R e s t r u c t u r i n g _________________________________________________________ _Aspects Before After CommentsFocus AllocationMajor responsibility (%) <25% 53-64% Target IS 50%Technical Studies (%) 7% 14% Target is 15%Organization AwarenessFramework (big picture) 2.5 3.6 92% understand moreWorkflow (cross function) 2 . 6 3.9 94% understand more
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