
C H A P T E R  I

1.1 Background

The company in this case study has introduced the strategy o f outsourcing to gain the 

competitive advantage in cost effectiveness operation and moving fast into new 

technology. The headquarters o f the company in Japan that currently controls all 

businesses o f all display products like Television, Projector, Computer Monitor has 

decided to outsource printed wiring board assembly (PW BA) from the branches in U K  

(Pencoed) &  USA  (Pittsburgh) to the company in Thailand. This is to reduce the product 

cost because o f lower manufacturing cost in Thailand. It also allows utilizing the current 

resources at the final assembly plants in the new product &  technology introduction for 

strategic movement. Actually, the labor cost is much cheaper in China but the product 

quality is not so reliable in the viewpoint o f the end users such as IBM, D ELL , 

CO M PAQ . Anyway, China’ s subcontractors are still our high potential competitors.

The PW BA business has been started in August 1999 and drastically increased in volume 

with rapid growth. The manufacturing operation has to be improved to keep competitive 

position in the market.

The price strategy is the key success factor in this outsourcing business whereas the 

quality is basic need in the product that gives the company an opportunity in this new 

business. To survive/maintain the position in the market, the next step improvement is a 

must. As this is the assembly process, the operational productivity is the key index that 

reflects on how much effectiveness the operation is being run. The high productivity is 

meant that the manufacturing cost is low.

The next improvement step in terms o f operation is to introduce the supply chain 

management. To achieve this new management, the flexib ility o f operation is necessary
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to  re sp o n d  th e  c u s to m e r ’s  d e m a n d  q u ic k ly . It n e e d s  a  lo t o f  im p ro v e m e n t a c t iv i t ie s  f ro m  
p ro c u re m e n t th ro u g h  m a n u fa c tu r in g  a n d  d is tr ib u tio n . A n y w a y , th e  m a n u fa c tu r in g  is th e  
c e n te r  o f  a ll fu n c tio n s . T o  m a k e  a  c h a n g e  in m a n u fa c tu r in g  p ro c e s s  is  a u to m a tic a l ly  to  
c h a n g e  th e  w h o le  o p e ra t io n . T h e re fo re ,  th e  m a n u fa c tu r in g  p ro c e s s  h a s  to  h a v e  a b i l i ty  to  
p ro d u c e  th e  p ro d u c t to  s e rv e  th e  f lu c tu a t io n  o f  c u s to m e r ’s d e m a n d . It n e e d s  to  c h a n g e  th e  
p ro d u c tio n  c o n c e p t f ro m  th e  e c o n o m ic  o f  s c a le  to  f le x ib le  q u a n t i ty  b u ild  in  o rd e r  to  
o p tim iz e  th e  w h o le  c o s t  o f  s u p p ly  c h a in .

In c o m b in a tio n  th o s e  p u rp o s e s , th e  n e w  p ro d u c t io n  lin e  sh a ll b e  c o n s id e re d  in s te a d  o f  th e  
tra d it io n a l c o n v e y o r  lin e  to  g e t b e t te r  p r o d u c t iv i ty  an d  s u p p o r t  th e  s u p p ly  c h a in  
m a n a g e m e n t.

Company background

T h e  c o m p a n y  o f  th is  r e se a rc h  is a  m a n u fa c tu r in g  p la n t th a t p ro d u c e s  te le v is io n , a u d io  as 
f in ish e d  p ro d u c t an d  k e y  p a r t  a s  s u b -a s s e m b ly  p ro d u c ts  fo r  in te rn a l u se , n a m e ly  tu n e r , 
f ly -b a c k  tra n s fo rm e r , a u to - m o u n t  p r in te d  w ir in g  b o a rd  a s se m b ly .

S in c e  1988 , th e  c o m p a n y  h a s  p ro d u c e d  c o lo r  te le v is io n  so  w e  h a v e  lo n g  e x p e r ie n c e  w ith  
a s s e m b ly  p ro c e s s . P W B A  is j u s t  o n ly  f ro n t p ro c e s s  o f  th e  te le v is io n  p ro d u c t io n  a n d  th e  
c o m p a n y  a lso  o w n s  a u to -m o u n t p ro c e s s  th a t  can  ru n  ra d ia l , a x ia l, ju m p e r  a n d  S M T  p a r ts  
(S u rfa c e  M o u n tin g  T e c h n o lo g y ) .  S o , s u b -a s s e m b ly  o p e ra t io n s  fo r  U K  &  U S A  b ra n c h e s  
c a n  be  s u c c e s s fu l w ith  h ig h  p o te n tia l  to  b e c o m e  P W B A  b a se  o p e ra t io n  in S o u th  E a s t A s ia  
a s  th e  h e a d q u a r te rs  ( J a p a n )  in te n d e d .
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1.2 Production process

1. H a n d -m o u n t p r o c e s s  ะ o p e ra to rs  m o u n t e le c tro n ic  c o m p o n e n ts  su c h  a s  r e s is to r ,  
c a p a c ito r , c o il e tc . o n to  th e  b o a rd .

2 . D ip p in g  p ro c e s s  ะ th e  m o u n te d  b o a rd  h a s  b e e n  p a s se d  th ro u g h  th e  D ip  M a c h in e  
b y  c o n v e y o r  b e lt.

3 . T o u c h  u p  p ro c e s s  : th is  is an  in sp e c tio n  p ro c e s s  a n d  d o  th e  n e c e s s a ry  f a s t  r e w o rk  
i.e . s o ld e r  b r id g in g , n o  s o ld e r  e tc .

4 . In -C irc u it -T e s t  (1C T ) : th e  1C T e q u ip m e n t is d e s ig n e d  to  d e te c t th e  d e f e c ts  th a t  
a re  e s c a p e d  f ro m  H a n d -M o u n t &  T o u c h -U p  p ro c e s s  s u c h  a s  m is s in g  p a r ts , r e v e r s e  
p o la r ity , f lo a t in g  p a r ts  e tc . A n y w a y , it c a n n o t d e te c t a ll p a r ts  fo r  a ll d e f e c ts  d u e  to  
th e  c o m p o n e n t  c i r c u i t  c o n s tr a in t  like  th e  c a p a c ito r  c o n n e c te d  to  g ro u n d .

5. C irc u it  B o a rd  A d ju s tm e n t  (C B A ) : th is  e q u ip m e n t is u se d  to  se t th e  b ia s  v a lu e  to  
b e  re a d y  fo r  u se  a t  c u s to m e r  s id e .

6. P a c k in g  ะ th e  f in is h e d  b o a rd  is p a c k e d  in to  th e  c a r to n  b o x  to  p re v e n t a n y  d a m a g e  
fro m  tr a n s p o r ta t io n .

T h e  p ro c e s s  f lo w  is s h o w n  in th e  f ig u re  1.1.
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1.3 Statement of problems

T h e  P W B A  p r o d u c t io n  lin e  is d e s ig n e d  to  u se  th e  c o n v e y o r  b e lt. T h is  is b a s e d  o n  o r ig in a l  
id e a  th a t  th e  c o n v e y o r  c a n  h a v e  a  b e t te r  lin e  p e r fo rm a n c e  b e c a u s e  th e  o u tp u t  c a n  b e  
c o n tro l le d  b y  th e  b e l t  s p e e d  a n d  o p e ra to rs  te n d  to  d o  jo b  m o re  s p e c if ic  so  th a t  th e  jo b  is 
s im p le r . A n y w a y , th e  c o n v e y o r  lin e  h a s  m a n y  d is a d v a n ta g e s  a s  fo llo w s :

•  T h e  f le x ib i l i ty  ะ th e  o u tp u t  ra te  is f ix e d  b y  th e  b e l t  s p e e d . T o  a d ju s t  th e  b e l t  s p e e d  
n e e d s  a  b ig  c h a n g e  in  th e  p ro d u c tio n  lin e  s u c h  a s  r e - la y o u t  o f  th e  f a c i l i t ie s ,  r e ­
d e s ig n  th e  p ro c e s s . A s  a  re su lt , th e  f lu c tu a tio n  o f  th e  o rd e rs  c a u s e s  th e  id le  t im e  i f  
th e  p ro d u c t io n  d e m a n d  is lo w e r  th a n  th e  c u r r e n t  c a p a c ity .

•  T h e  w a i t in g  t im e  w a s te  : o p e ra to r  is s ta n d in g -b y  fo r  a  j o b  f ro m  th e  p re v io u s  
P ro c e s s .

•  T h e  m o v e m e n t  w a s te  : p ic k in g  u p  a n d  ly in g  d o w n  th e  w o rk  p ie c e ,

•  T h e  o v e rp ro d u c e  w a s te  : th e  la rg e  lo t p ro d u c t io n  c a u s e s  f in is h e d  g o o d s  
O v e rs u p p ly .

•  D if f e re n t  o p e ra to r s  a re  a t th e  s ta r t an d  e n d  lin e  so  it is  h a rd e r  to  p re v e n t  th e  d e fe c ts  
e s c a p e d  to  d o w n s tre a m .

•  It te n d s  to  g e t u s e d  a s  a  s to ra g e  p la c e  fo r  w o rk - in -p ro c e s s .

T h e s e  w o u ld  a f fe c t  to  th e  p ro d u c t iv i ty . In th is  re se a rc h , O p e ra t io n a l P ro d u c tiv i ty  (O P )  is 
u se d  to  in d ic a te  th e  p ro d u c t iv i ty  v a lu e  an d  O P  is  d e f in e d  in  S o n y  s ta n d a rd  a s  f o l lo w in g  
fo rm u la .

Operational Productivity = Headquaters standard Time * 100 % 
Production Hour
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S o n y  S ta n d a rd  T im e  =  th e  a m o u n t o f  tim e  th a t n e e d s  to  p ro d u c e  o n e  P W B A  p e r  
s ta n d a rd  p ro c e s s  d e f in e d  b y  e a c h  d e s ig n  c e n tre .

P ro d u c tio n  H o u r  =  th e  a m o u n t  o f  t im e  th a t  in c lu d e s  a c tu a l o p e ra t in g  w o rk  h o u rs , 
re p a irs  w o rk  h o u rs , p r e p a r in g  w o rk  h o u rs , id le  tim e , m o d if ic a tio n  w o rk  h o u rs . P le a se  
re fe r  th e  p ro d u c t iv i ty  in d e x  in th e  a p p e n d ix  1.1: T e c h n ic a l S ta n d a rd s

T h e  f le x ib i l i ty  is  th e  m o s t  c r i t ic a l  to  th e  fu tu re  p la n  as th e  s tra te g y  o f  th e  s u p p ly  c h a in  
m a n a g e m e n t o r  e v e n  th e  c u r r e n t  c o n d i t io n  th a t fa c e s  th e  u n -s m o o th  s u p p ly  o f  th e  r a w  
m a te r ia l .  A s  a b o v e  m e n t io n e d , th e  c o n v e y o r  line  c h a ra c te r is t ic  is f ix e d  in o u tp u t  ra te . It is 
fu lly  ru n  in  o rd e r  to  a c h ie v e  th e  m o n th ly  q u a n tity  p e r  c u s to m e r  o rd e r . T h e  p ro d u c t io n  
r e s p o n s ib i l i ty  is to  b u ild  th e  p ro d u c t  to  a c h ie v e  th e  p ro d u c tio n  p la n . T h is  is th e  tr a d i t io n a l  
p ro d u c t io n  s y s te m . B a s e d  o n  th e  f le x ib le  p ro d u c tio n , th e  p ro d u c t io n  c o n c e p t  s h a l l  be  
c h a n g e d  f ro m  s m a ll  v a r ie ty  a n d  la rg e  lo t b u ild s  to  a w id e -v a r ie ty  w ith  s m a ll  lo t 
p ro d u c t io n . S o , th e  o p e ra t io n  .can b e  c h a n g e d  fro m  p la n n in g  c e n tre  o r ie n te d  to  m a rk e t  
o r ie n te d . T h e  f le x ib le  p ro d u c t io n  lin e  can  p ro d u c e  th e  p ro d u c ts  to  s e rv e  th e  c u s to m e rs  
d e m a n d  a t  th e  r ig h t  m o d e l , q u a n t i ty  &  tim e . T h e  c o n c e p t o f  p ro d u c t io n  is c h a n g e d  f ro m  
th e  p u sh  to  th e  p u ll s y s te m .

F ig u re  1.2 s h o w s  a  p u sh  s y s te m  th a t  p ro d u c t io n  p ro d u c e s  th e  p ro d u c ts  w i th o u t  c a re  o f  th e  
c u s to m e r  re q u ire m e n t. T h e  p r o d u c t io n  is j u s t  to  p ro d u c e  to  a c h ie v e  th e  d a i ly  p la n .

T h e  p u ll s y s te m  a s  s h o w n  in th e  f ig u re  1.3 is  to  p ro d u c e  th e  p ro d u c ts  a s  n e c e s s a ry . T o  
in tro d u c e  th is  s y s te m  n e e d s  th e  f le x ib le  p ro d u c tio n  lin e  th a t c a n  p ro d u c e  m u l t i-m o d e ls  &  
v a r ia b le  o u tp u t  ra te . T h e  c o n v e y o r  lin e  th a t  fix  th e  o u tp u t ra te  c a n n o t  b e  a d ju s te d  th e  
o u tp u t  so  th e  c o n v e y o r  lin e  d e s ig n  is n o t  a p p ro p r ia te  to  th is  k in d  o p e ra t io n .
T h e  c o n c e p t  o f  s u p p ly  c h a in  th a t  w ill b e  in tro d u c e d  to  th e  P W B A  o p e ra t io n  b y  s e t t in g  u p  
th e  s ta n d a rd  s to c k  o f  f in is h e d  g o o d s  a n d  c o n tin u o u s ly  re p le n ish  th e  s ta n d a rd  s to c k  le v e l. 
T h e  c o n c e p t  o f  o p e ra t io n  is  sh o w n  in  th e  f ig u re  1.4.



Figure 1.2 : Push System

Figure 1.3 : Pull System
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Y  days

Figure 1.4 : standard  stock Operation

F ig u re  l .4  is to  s h o w  th e  w h o le  id e a  h o w  th is  a c tu a l o p e ra t io n  is lik e . A s  th e  a c tu a l s to c k  
is f lu c tu a te d  a c c o rd in g  to  th e  m a rk e t c o n d i t io n , o u r  p ro d u c t io n  lin e  h a s  to  s ta b i l iz e  th e  
s to c k  lev e l b y  f le x ib le  o u tp u t  ra te . T o  in tro d u c e  th e  s ta n d a rd  s to c k  o p e ra t io n , th e  e x is t in g  
c o n v e y o r  lin e  is n o t s u i ta b le  an d  w o u ld  be  re s u lt in g  in lo w  p ro d u c tiv i ty .

T h e  PCD TV-AE5 p ro d u c t io n  is s e le c te d  to  be  s tu d ie d  in th is  re se a rc h .

1.4 Objective of the research

T o  im p ro v e  th e  p r o d u c t iv i ty  o f  th e  P W B A  p ro d u c t io n  lin e  b y  C e l lu la r  M a n u fa c tu r in g  
im p le m e n ta t io n .



1.5 Scope of the research

T h is  re se a rc h  is in te n d e d  to  fo c u s  th e  p ro d u c t io n  lin e  a s  fo llo w s : 

! .L in e  L a y o u t.

2 .  J o b  D e s ig n .

3 .  M a te r ia l  H a n d lin g .

1.6 Research procedure

1.S tu d y  re la te d  li te ra tu re  an d  th e o ry .

2 .  D e v e lo p  f lo w  c o n c e p t.

3 .  D ra f t  n e w  la y o u t p la n .

4 .  E s t im a te  d e v e lo p m e n t re su lt .

5 . Im p le m e n t th e  n e w  lin e  a n d  E v a lu a te  its  p e r fo rm a n c e .

6 .S u m m a riz e  a n d  r e c o m m e n d  fo r  fu r th e r  re se a rc h .

7 .P re p a re  re p o r t  a n d  p re s e n ta tio n .

1.7 Expected results

1.In c re a s e  O p e ra t io n a l P ro d u c tiv i ty  b y  m in im iz in g  th e  n o n -v a lu e  a d d e d  jo b s .  

2 .A b le  to  p ro d u c e  M u lt i -m o d e ls /O u tp u t  ra te .



3.Reduce Inventory.

4 .M u lti - s k il le d  o p e ra to rs .

5 .R e fe re n c e  fo r  a n y  fu r th e r  d e v e lo p m e n t .
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