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     T R AN S FE R  M ET H OD  A N D MO U NT IN G M ET HO D  

 

F I EL D O F TE C H NO L OG Y  

     T he  p re s en t  i nv en t i on  r e l a t e s  t o  a  t r an s f e r  t ec hn o l og y  

an d  a  mo un t i n g  t e ch no lo g y u s in g  th e  sa me .  

 

BA C KG R OU ND  T EC H NO LO G Y  

     J ap a ne se  L a i d - op en  P a t en t  Pu b l i c a t io n  N o .  20 11 -8 22 4 2  

(P a t en t  Do c u men t  1 )  d i sc lo se s  a  t ec hn o l og y  i nc lu d i ng  t he  s t e ps  

o f :  t r a ns f e r r in g  a  pa s t e  ( a n  a d he s i ve ) ,  wh ic h  h as  ap p l i e d  t o  a  

l o we r  en d  o f  a  t r an s f e r r i ng  p in ,  t o  a  p r e s c r i be d  po s i t i o n  o f  a  

su bs t r a t e ;  a nd  mo un t i ng  ( bo nd in g )  an  e l ec t r on ic  c o mpo ne n t  t o  

t h e  sa me  p os i t i on .   

 

PR IO R  A RT D OC UM E NT  

PAT EN T D OC U M EN T  

     Pa t e n t  Do cu me n t  1 :  J ap an es e  L a i d - o pe n  P a t en t  

Pu b l i c a t io n  N o .  2 011- 82 24 2  

 

SU M MA RY OF  T HE  I NV E NT IO N  

PR O BL E MS  TO B E SO LVE D B Y T HE  I NV E NT IO N  

     H o we ver,  i n  t he  t ec hn o l og y d i sc lo se d  in  P a t en t  

Do cu me n t  1 ,  t h e  t r a ns f e r r in g  p i n  c o r r e s po nd in g  to  a  s i ze  o f  t h e  

e l e c t r on ic  co mp o ne n t  ( i . e . ,  a n  a mo un t  o f  t h e  pa s t e )  i s  r eq u i r e d ,  

so  t he  t r an s f e r r i n g  p i n  mus t  b e  e x ch an ge d  f o r  e ac h  e l e c t r on ic  

co mp on e n t .  F u r th e r,  t h e  pa s t e  i s  t r an s f e r r e d  t o  th e  p r e s c r ib ed  

po s i t i on  o f  t he  su bs t r a t e  a nd  t h e  e l ec t r on ic  co m po ne n t  i s  

mo un te d  o n to  th e  s a me  p os i t i o n ,  so  th e y mu s t  b e  p rec i se l y  

a l i g ne d ,  a nd  i t  i s  r e qu i r ed  mu ch  t i me  f o r  t h e  p re c i se  a l i gn me n t .  
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In  c a s e  o f  i nc lu d in g  th e  s t ep  o f  t r an s f e r r i ng  t he  p a s t e  t o  t he  

su bs t r a t e  b y  u s i n g  th e  t r a ns f e r r in g  p i n ,  p r o du c t iv i t y  w i l l  b e  

lo we re d .  F u r th e r,  i n  c a s e  o f  a  t r an s f e r r i ng  ap p a r a tu s  a nd  a  

mo un t i n g  ap pa ra t us  i n  e ac h  o f  wh ic h  h i gh  po s i t i on i n g  ac cu ra c y 

i s  r eq u i r e d ,  an d  t he y mu s t  h av e  c o mp le x  s t r uc tu re s  an d  t he i r  

p r od uc t i on  c o s t s  mu s t  b e  in c r ea se d .   

     A n  o b j ec t  o f  t he  p re se n t  i nv en t i on  i s  t o  p r ov id e  a  

t ec h no lo g y ca pa b le  o f  t r an s f e r r i n g  a  pa s t e  t o  a n  e l e c t r on ic  

co mp on e n t .  Th e  o b j ec t  an d  o t h e r  o b j ec t s  o f  t he  p re se n t  

i n ve n t io n  a nd  ne w f e a t u r e s  t h e r e o f  w i l l  b e  e xp la in ed  wi th  

r e f e r en ce  t o  t he  de sc r i p t io n s  o f  t h e  sp ec i f i c a t io n  a nd  t he  

a t t ac h ed  d ra wi ng s .  

 

ME A NS  F O R SO LVI NG  TH E P RO B LE M S  

     Typ i ca l  i n v en t i on s  d i s c l o se d  in  th e  p re se n t  a pp l i ca t i on  

wi l l  b e  b r i e f l y  e x p l a i ne d  a s  f o l lo w s .  

An  e xa mp l e  o f  t h e  t r an s f e r  me t ho d  o f  t he  p r e s en t  

i n ve n t io n  c o mp r i se s  t he  s t e ps  o f :  ( a )  p ro v i d i n g  a  pa s t e  t o  a  

f i r s t  s e t t i n g  se c t i on ;  (b )  p r ov id in g  an  e l ec t r o n i c  co m po ne n t  t o  

a  s e co nd  s e t t i n g  s ec t i on ;  ( c )  p r ov id in g  th e  f i r s t  s e t t i ng  s ec t i on  

an d  th e  se co n d  se t t i n g  se c t io n  b y h av in g  a  sp ac e  t he re be tw ee n  

su ch  th a t  t h e  p as t e  a n d  t he  e l e c t r on ic  co mp o ne n t  a r e  f a c i ng  

eac h  o th e r ;  (d )  w ar p i ng  t he  f i r s t  s e t t i ng  s ec t i on  o r  t h e  se co nd  

se t t i n g  se c t io n ,  w h i ch  i s  c o mpo se d  o f  a n  e l a s t i c  s he e t ,  s o  th a t  

t h e  pa s t e  a nd  th e  e l e c t r on ic  c o mp o ne n t  a r e  c l o s e  t o  eac h  o t he r,  

an d  p re s s i ng  th e  e l ec t r on ic  c o mp on en t  t o  t h e  pa s t e ;  an d  ( e )  

s e pa ra t i ng  t he  e l ec t r on ic  c o mp on e n t  f ro m t he  pa s t e  t h a t  ha s  

be en  p r ov id ed  to  th e  f i r s t  s e t t i ng  s ec t i on  s o  a s  t o  a dh e r e  th e  

pa s t e  t o  t he  e l e c t r on ic  c o mpo n en t .  
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In  th e  p re f e ra b l e  t r a n s f e r  me th od ,  a  t h i c kn es s  o f  t h e  

pa s t e  i s  eq ua l i ze d  b y u s i ng  a  sq ue eg ee  in  t he  s t e p  ( a ) .   Wi th  

th i s  me t ho d ,  t he  th i c kn es s  o f  t he  pa s t e  ca n  be  co n t r o l l e d  b y 

ad ju s t in g  a  d i s t a nc e  be tw ee n  th e  f i r s t  s e t t i n g  se c t i on  a nd  t he  

sq ue eg ee .    

I n  t he  p re f e ra b l e  t r a ns f e r  me th o d ,  a  p l u r a l i t y  o f  t h e  

e l e c t r on ic  c o mpo ne n t s  a r e  p r ov id ed  t o  th e  se co n d  se t t i n g  

se c t io n  i n  th e  s t e p  (b ) ,  an d  a  p l u r a l i t y  o f  t h e  e l e c t ro n i c  

co mp on e n t s  a r e  c o l l e c t iv e l y  p r e s s e d  to  th e  pa s t e  i n  t he  s t e p  ( d ) .  

In  co mp a r i so n  wi th  a  me th o d  i n  w h i ch  t he  pa s t e  i s  t r a n s f e r r e d  

f o r  ea ch  e l e c t ro n ic  c o mpo ne n t ,  p r od uc t i v i t y  c an  be  i mp ro ve d  

b y t h i s  me th o d .  

In  t he  p r e f e ra b le  t r a n s f e r  me t h od ,  t h e  pa s t e  i s  p r o v i de d  

to  a  f i r s t  s u r f a ce  o f  t h e  f i r s t  s e t t i n g  s ec t i o n  i n  th e  s t ep  ( a ) ,  t he  

e l e c t r on ic  c o mp o ne n t  i s  p r ov id ed  to  a  s e co n d  s u r f a ce  o f  t he  

se co nd  s e t t i n g  se c t i o n  in  th e  s t ep  ( b ) ,  an d  t he  f i r s t  s e t t i ng  

se c t io n  an d  th e  s ec on d  se t t i n g  se c t i on  a re  p r o v i de d  w i t h  th e  

sp ac e  su ch  th a t  t h e  f i r s t  su r f ac e  o f  t h e  f i r s t  s e t t i n g  s ec t i on  a nd  

th e  s ec o nd  s u r f a c e  o f  t h e  se co nd  s e t t i n g  se c t io n  a re  pa ra l l e l  t o  

eac h  o t he r  i n  t he  s t ep  ( c ) .  Wi t h  t h i s  me th od ,  a n  a mo un t  o f  t h e  

pa s t e  t o  b e  t r an s f e r r e d  to  th e  e l e c t r o n i c  c o mp on en t  c an  be  

ea s i l y  a d j us t e d .  

In  t he  p r e f e r ab le  t r a n s f e r  me t h od ,  t he  s he e t  i s  ma de  f l a t  

be f o re  p e r f o r min g  t he  s t e p  (d ) ,  a nd  th e  f l a t  s he e t  i s  w ar pe d  b y 

p r e s s i ng  t he  s he e t  w i th  a  p r e s s in g  se c t io n ,  wh ic h  h as  an  e n d  

su r f ac e  an d  wh os e  w id th  i s  g r ad ua l l y  r e d uc ed  t o wa r d  t he  e n d  

su r f ac e ,  i n  a  s t a t e  wh er e  th e  e nd  su r f ace  i s  pa ra l l e l  t o  t he  f l a t  

sh ee t  i n  t h e  s t e p  (d ) .  Wi th  th i s  me th od ,  b re ak i ng  th e  s he e t  b y  

an  e dg e  o f  t he  en d  su r f ac e  o f  t he  p re s s in g  se c t i on  c an  b e  
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pr ev en te d .   

I n  t he  p re f e ra b l e  t r an s f e r  me t h od ,  t h e  f i r s t  s e t t i n g  

se c t io n  i s  a  t a b l e ,  t h e  s ec on d  se t t i n g  s ec t i on  i s  t he  s he e t ,  a nd  

th e  s he e t  i s  w ar p ed ,  t o w ar d  t he  pa s t e ,  f ro m o n e  s id e  th e r eo f ,  

wh ic h  i s  t he  op p os i t e  s id e  t o  t he  s i de  to  wh ic h  t he  e l e c t ro n ic  

co mp on e n t  h as  b e en  p ro v i de d  i n  th e  s t e p  (d ) .  Wi t h  th i s  me th o d ,  

t h e  e l e c t ro n i c  c o mp on en t  c a n  b e  p re s s ed  on to  t he  p as t e .  M or e  

p r e f e ra b l y,  t e mp e ra t u re  o f  t he  p as t e  p r o v i de d  to  t h e  t ab l e  i s  

ma in ta in ed  b y a  t e mpe ra tu re  co n t ro l  me a ns ,  w h i ch  i s  p ro v id ed  

to  t he  t ab l e .  In  t h i s  ca se ,  v i sc os i t y  o f  t he  p as t e  ca n  b e  

s t ab i l i z ed ,  an d  qu a l i t y  o f  t r a ns c r ip t io n  ca n  be  i mp r ov ed .  

In  t he  p re f e ra b l e  t r an s f e r  me t h od ,  t h e  f i r s t  s e t t i n g  

se c t io n  i s  t he  s he e t ,  t he  se co nd  s e t t i ng  se c t io n  i s  a  t ab l e ,  a nd  

th e  s he e t  i s  w ar pe d ,  t o wa rd  th e  e l e c t r on ic  co mp o ne n t ,  f ro m on e  

s i de  t he re o f ,  w h i c h  i s  t h e  o pp os i t e  s id e  to  t h e  s id e  t o  wh ic h  t he  

pa s t e  h as  be en  p r ov id ed  in  th e  s t e p  ( d ) .  Wi th  th i s  me th od ,  t he  

pa s t e  ca n  be  p re s se d  on to  t h e  e l ec t r on ic  c o mp on en t .  Na me l y,  

t h e  e l ec t r on ic  c o mp on en t  ca n  be  r e l a t i ve l y  p re s s e d  on to  t he  

pa s t e .  

In  a  p re f e ra b l e  mo un t i n g  me t ho d  in c l ud in g  th e  a bo ve  

de sc r i be d  t r a ns f e r  me th od ,  t he  e l e c t ro n i c  c o m po ne n t  i s  

mo un te d  on t o  a  s ub s t r a t e  w i t h  th e  pa s t e  a f t e r  pe r f o r min g  th e  

s t ep  ( e ) .  Wi th  th i s  me t h od ,  t h e  e l ec t r on ic  c o mp on e n t  c an  be  

mo un te d  on t o  t he  su bs t r a t e  w i th ou t  t r a n s f e r r i ng  t he  p as t e  t o  t he  

su bs t r a t e .   

 

EF FE C TS  O F  T H E IN VE N TI ON  

Eff ec t s  ob ta in ed  b y t he  t yp i c a l  i n ve n t io n  o f  t he  p r e s en t  

ap p l i c a t io n  wi l l  be  b r i e f l y  e xp la i ne d .  N a mel y,  t h e  so lv in g  
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me an s  o f  t he  p r e se n t  i n ve n t io n  i s  ca pa b l e  o f  t r a ns f e r r i ng  th e  

pa s t e  t o  t he  e l e c t r on ic  c o mpo n en t .  

 

BR IE F  D ES C RI P TI ON  O F  T HE  D R AWIN G S  

F i g .  1  i s  a  s c he ma t i c  e xp la na t i on  v i ew  o f  an  e mbo d i men t  

o f  a  mo un t i ng  me th od  ( t r an s f e r  me t ho d)  r e l a t in g  t o  t he  p re se n t  

i n ve n t io n .  

F i g .  2  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  1 .  

F i g .  3  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  2 .  

F i g .  4  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  3 .  

F i g .  5  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  4 .  

F i g .  6  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  5 .  

F i g .  7  i s  a  s c h e ma t i c  ex p l a na t i on  v i e w o f  an o th e r  

e mbo d i me n t  o f  a  mo un t i n g  me th od  ( t r a n s f e r  me t ho d )  r e l a t in g  

to  t he  p re se n t  i nv en t i on .  

F i g .  8  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  7 .  

F i g .  9  i s  a  s c he m a t i c  ex p l an a t io n  v i ew o f  t he  mo u n t i ng  
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me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  8 .  

F i g .  1 0  i s  a  s ch e ma t i c  ex p l an a t i on  v i e w o f  t h e  mo u n t in g  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  9 .  

F i g .  11  i s  a  s c he ma t i c  e xp la na t i o n  v i ew o f  t he  mo u n t in g  

me th od  ( t r an s f e r  me th od )  wh ic h  s ho ws  a  s t ep  f o l l ow in g  th e  

s t ep  s ho w n  in  F ig .  10 .  

 

EM B OD IM E NT S OF  T H E IN VE N T IO N  

     I n  t he  f o l l o wi ng  e mbo d i me n t s  o f  t h e  p re se n t  i nv en t i on ,  

t h e  de sc r i p t io n  w i l l  be  d iv id ed  i n t o  a  p l u r a l i t y  o f  s ec t i on s  i f  

r e qu i r ed ,  b u t  t he y  a r e  b as i c a l l y  n o t  i n de pe nd en t  o f  e ac h  o th e r,  

on e  s ec t i on  r e l a t e s  t o  mo d i f i e d  e xa mp le s ,  de t a i l s ,  e t c .  o f  a  pa r t  

o r  a l l  o f  a no th e r  s e c t io n .  T h us ,  a  s a me  s ymb o l  i s  ap p l i e d  to  

s t ru c t u r a l  me mb e rs  h av i ng  t he  sa m e  f u nc t i on ,  a nd  e xp la na t i on  

wi l l  no t  b e  r ep ea te d .  Fu r t he r,  nu m be r s  o f  s t ru c t u r a l  me mb er s  

( i nc lu d i ng  n u mb er s  o f  p i e ce s ,  n u mer i c  va lu es ,  qu an t i t i e s ,  

r a ng es ,  e t c . )  a r e  n o t  l i mi t e d  to  th e  d es c r ib ed  nu mb e rs  ex ce p t  i n  

ca se  th a t  t he  n u mb er  i s  e sp ec ia l l y  sp ec i f i e d  an d  th a t  t he  

nu mb er  i s  t he o r e t i ca l l y  c l ea r l y  l i mi t e d ,  so  th e  n u mb e r s  ma y b e  

s ma l l e r  o r  g re a t e r  t ha n  t he  de s c r i be d  o ne s .  Fu r t he r,  a s  t o  

sh ap es  o f  s t r uc t u r a l  me mb er s ,  t h e  s ha pe s  i nc lu de  s u b s t an t i a l l y  

s i mi l a r  sh ap es  e xc ep t  i n  c a s e  th a t  t h e  s ha pe  i s  e s pe c i a l l y  

sp ec i f i e d  an d  th a t  t he  s ha pe  i s  t h eo re t i c a l l y  c l e a r l y  e xc lu de d .  

 ( F i r s t  E mb od i me n t )  

     A n  e mb od i me n t  o f  a  mo u n t in g  me th od  in c l ud in g  a  

t r a n s f e r  me t ho d  r e l a t i ng  t o  t he  p r e s en t  i n ve n t io n  wi l l  b e  

ex p l a i ne d  w i t h  r e f e re nce  t o  F ig s .  1 -6 .  F ig s .  1 -6  a r e  s c he ma t i c  
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ex p l an a t io n  v i e w s  o f  t he  mo u n t i ng  me th o d .  In  t he  p r e s en t  

e mbo d i me n t ,  t he  t r a n s f e r  me th od  o f  t he  p r e s en t  i n ve n t io n  i s  

ap p l i e d  to  a  mo u n t i ng  s t e p  ( b on d i ng  s t ep )  i n c l u de d  i n  a  me t h od  

f o r  p r od uc in g  se mi co nd uc t o r  ma c h i ne s  ( e l e c t ro n i c  ma ch in es ) .  

Na me l y,  a  p as t e  11  i s  t r a ns f e r r ed  t o  e l e c t ro n i c  c o mp on en t s  1 3  

( s ee  F i g .  5 ) ,  an d  th e  c o mp on en t s  13  a r e  mou n t e d  on t o  a  

su bs t r a t e  1 6  ( se e  F i g .  6 ) .  S e mic on d uc to r  c h i ps  ( e . g . ,  IC  ch ip s ,  

LE D  c h i ps )  ma y be  u se d  a s  t he  e l e c t r o n i c  co mp o ne n t s  1 3 .  Th e  

su bs t r a t e  16  ma y be  a  ce ra mi c  su bs t r a t e ,  a  p r in t e d  su bs t r a t e ,  a  

l ea d  f r a me ,  e t c .   

F i r s t l y,  a s  sh ow n  in  F ig .  1 ,  a  t a b l e  10  f o r  t r a ns c r ip t i on  i s  

p r ep a r ed  a s  a  p as t e  s e t t i n g  s ec t i on  ( a  f i r s t  s e t t i n g  s ec t i on )  t o  

wh ic h  t he  p as t e  11  wi l l  b e  p ro v i d ed .  Th e  t ab le  10  ha s  a  f l a t  

su r f ac e  10 a  ( a n  u pp e r  s u r f a ce  i n  t h e  d r aw in g)  an d  i s  f i xe d .  T he  

pa s t e  11  i s  d i s p en se d  f ro m a  d i sp en se r,  no t  s h o wn  in  t he  

d r aw in g ,  an d  p r o v i de d  ( mo u n t ed )  on to  th e  s u r f a ce  10 a .  In  th e  

p r e s en t  e mb od i m en t ,  a n  a n i so t r o p i c  co n du c t iv e  pa s t e  i s  

e mpl o ye d  a s  t he  pa s t e  11 .  In  t he  a n i so t r op ic  c on d uc t i ve  p as t e ,  

e l e c t r i ca l l y  c o nd u c t i v e  p a r t i c l e s  a r e  i nc lu de d  in  th e r mo se t t i n g  

r e s i n .  S o l de r  pa r t i c l e s ,  r e s i n  pa r t i c l e s  wh os e  su r f ace s  a r e  

co a t ed  wi th  th in  me ta l l i c  f i l ms ,  e t c .  ma y b e  e mp lo ye d  a s  t he  

e l e c t r i ca l l y  c on du c t iv e  p a r t i c l e s .  F u r th e r,  a  t e mp er a t u r e  

co n t ro l  mea ns  ( n o t  sh ow n  i n  th e  d ra wi ng )  ma y b e  p ro v i de d  t o  

th e  t ab l e  10 .  B y t he  t e mp er a t u r e  c o n t ro l  mea ns ,  t e mp era t u re  o f  

t h e  p as t e  11  on  t he  t a b l e  1 0  c an  b e  ma i n t a i ne d  a t  p re sc r i be d  

t e mp er a t u r e ,  s o  th a t  v i s co s i t y  o f  t h e  p a s t e  11  ca n  b e  s t ab i l i z ed  

an d  qu a l i t y  o f  t r a ns c r ip t i on  c an  b e  i mpr ov ed .   

Su cc es s i ve l y,  a s  s ho wn  i n  F ig .  2 ,  a  t h i c kn es s  o f  t h e  p as t e  

11  a r e  c on t r o l l e d ,  a n d  t he n  t he  pa s t e  11  i s  p ro v i de d  t o  t he  t a b l e  
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10 .  Co nc re t e l y,  t he  pa s t e  11  i s  mo un te d  on  t he  s u r f ace  1 0a  o f  

t h e  t a b l e  1 0 ,  a n d  th e  pa s t e  11  i s  f l a t l y  s p r ea d  b y mo v i ng  a  

sq ue eg ee  12 ,  i n  a  s t a t e  wh er e  t he  pa s t e  11  i s  mo un t ed  o n  t he  

su r f ac e  1 0a  o f  t h e  t a b l e  10 ,  s o  a s  t o  eq ua l i ze  th e  th i c kn es s  

( mak e  a  t h i n  f i l m  sh ap e  o f  t h e  pa s t e  11 ) .  In  th i s  s t a t e ,  a  p l a na r  

s i ze  o f  t he  pa s t e  11  wh ic h  i s  f l a t l y  p r ov id ed  on  th e  t a b l e  i s  

l a rg e r  t ha n  an  oc c up yi n g  a re a  ( se e  F i g .  3 )  o f  a  p l u r a l i t y  o f  t h e  

co mp on e n t s  1 3  p r ov id ed  o n  a  s he e t  14 .  B y a d ju s t i ng  a  d i s t a nc e  

( a  p r e s s i ng  a mo un t  o f  t he  sq ue eg ee  12 )  b e t we en  th e  s u r f a ce  10 a  

o f  t he  t a b l e  1 0  an d  th e  sq ue eg ee  1 2  ( a  f ro n t  e n d ) ,  t he  t h i c k ne ss  

o f  t he  p as t e  11  ca n  be  c on t r o l l e d .  B y e qu a l i z in g  t he  t h i ck ne ss  

o f  t he  p as t e  11 ,  a n  a mo un t  o f  t he  p as t e  11  to  be  t r a n s f e r r e d  to  

th e  e l ec t r on ic  c o mp on en t s  13  c an  be  e as i l y  c o n t ro l l ed .   

Su cc es s i ve l y,  a s  sh ow n  in  F i g .  3 ,  t he  s he e t  1 4  i s  a n  

e l a s t i c  sh ee t  a n d  p r e pa r e d  a s  a  c o mpo ne n t  s e t t i n g  se c t i on  ( a  

s e co nd  se t t i n g  se c t i o n )  t o  wh ic h  th e  e l ec t r o n i c  c o mp on en t s  13  

a re  p ro v id ed .  Ea ch  o f  t he  e l e c t r on ic  c o mpo ne n t s  1 3  ha s  a  

su r f ac e  1 3b  ( a  l o we r  s u r f a ce  i n  t he  d r aw in g) ,  i n  w h i ch  ex te rn a l  

co nn ec t i on  t e r mi na l  e l ec t r od es  1 3 a  ( s ee  F ig .  6 )  a r e  p ro v i de d ,  

an d  th e  op po s i t e  su r f ac e  13 c  ( a n  u pp e r  s u r f a ce ) .  T h e  sh ee t  14  

ha s  a  s u r f a ce  1 4 a  ( a  l o we r  su r f a ce  i n  t he  d ra wi n g)  a nd  th e  

op po s i t e  su r f ac e  14 b  ( a n  u pp e r  su r f ace ) .  In  t h e  d r a wi ng ,  t he  

su r f ac es  1 3 c  o f  t he  e l ec t r on ic  co mp on e n t s  13  c on ta c t  t he  

su r f ac e  14 a  o f  t h e  sh ee t  14 ,  s o  th e  e l ec t r on ic  c o m po ne n t s  1 3  

a re  p r ov id ed  ( s t uc k )  t o  t h e  sh ee t  14 .  

In  t he  p r e s en t  e m bo d i me n t ,  f i r s t l y,  t he  sh ee t  1 4  ( e . g . ,  a  

d i c i ng  sh ee t )  i s  s t uc k  t o  a  s e mi co nd uc to r  w af e r  so  a s  t o  p r ov id e  

a  p l u r a l i t y  o f  s e mi co nd uc t o r  c h i ps ,  i . e . ,  t he  e l e c t r on ic  

co mp on e n t s  1 3 ,  t o  t h e  sh ee t  14 .  I n  t h i s  s t e p ,  t he  s he e t  14  i s  f l a t ,  
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an d  t he  s e mi co nd uc to r  w af e r  i s  s t uc k  t o  a  c en te r  p a r t  o f  t h e  

sh ee t  14 .  B y u s i ng  a  s he e t  ho ld in g  un i t ,  e . g . ,  g r i p  r in g  u n i t  

( i nc lu d i ng  a n  i nn e r  r i ng  a nd  a n  o u t e r  r i ng  f o r  p i nc h i n g  an  o u t e r  

c i r c u mf e re n t i a l  p a r t  o f  t he  sh ee t  1 4 ) ,  t h e  s he e t  1 4  c an  b e  h o l d  

in  a  f l a t  a n d  t en se d  s t a t e .  Ne x t ,  t he  se mi co n du c t o r  waf e r  i s  

d i ce d  t og e t he r  w i t h  t he  sh ee t  1 4 ,  an d  t he  sh ee t  1 4  i s  ex pa nd ed ,  

so  t ha t  a  p lu ra l i t y  o f  t he  e l e c t ro n i c  co mp on e n t s  13  a r e  p r ov id e d  

to  t he  c en te r  pa r t  o f  t he  s he e t  1 4 .  

As  s h ow n  in  F i g .  3 ,  a  t r an s f e r  he a d  15  i s  p re pa re d  a s  a  

p r e s s i ng  s ec t i on .  Th e  he ad  15  i s  c ap ab le  o f  r e c i p r oc a l l y  

mo v i ng  (u p - an d- d ow n  mo v e men t  i n  t he  d ra wi n g)  b y  a  k no w n 

d r iv in g  me an s ,  e . g . ,  l i n ea r  mo t o r,  ba l l  s c r e w me a ns .  Wi th  t h i s  

s t ru c t u r e ,  t h e  h ea d  1 5  i s  c ap ab le  o f  mov in g  c lo s e  t o  an d  a wa y 

f ro m t he  f i x ed  t a b le  10 .  Th e  he ad  1 5  ha s  a n  en d  su r f ace  1 5a  ( a  

l o we r  s u r f a ce  in  th e  d ra wi ng )  a n d  a  t a pe re d  s u r f a ce  15 b  ( a  

ch a mf e re d  pa r t ) ,  an d  i t s  w i d t h  i s  g ra du a l l y  r ed uc ed  to wa rd  t he  

en d  s u r f a ce  15 a .  B y e mp l o yi n g  su c h  t he  h ea d  1 5 ,  b r ea k i ng  th e  

sh ee t  1 4  b y a n  e d ge  o f  t he  e nd  su r f ace  1 5a  o f  t he  h e ad  15  c an  

be  p r ev en te d  b y th e  s ha pe  o f  t h e  he ad  15  w he n  t h e  h ea d  1 5  

p r e s se s  th e  sh ee t  14 .   

Su cc es s i ve l y,  a s  sh ow n  i n  F ig .  3 ,  t he  pa s t e  11  a nd  t he  

e l e c t r on ic  c o mp o ne n t s  1 3  a r e  p ro v i de d  s uc h  th a t  t h e y  f ac e  ea ch  

o t he r  w i t h  f o r min g  a  s pa ce  be tw ee n  t he  t a b l e  10  a n d  t he  s he e t  

14 .  Th e  sp ac e  i s  f o r me d  in  a  s t a t e  wh er e  t h e  s u r f ace  10 a  o f  t h e  

t a b l e  10  a n d  th e  s u r f a ce  1 4a  o f  t he  sh ee t  14  a r e  pa ra l l e l  t o  e ac h  

o t he r.  Wi t h  th i s  s t r uc tu re ,  wh en  th e  e l ec t r on ic  c o mp on en t s  1 3  

a re  p r e s se d  o n t o  t he  p as t e  11  f o r med  i n t o  a  t h i n  f i l m ,  a n  

a mou n t  o f  t he  p as t e  11  t o  be  t r an s f e r r e d  to  t h e  e l e c t ro n i c  

co mp on e n t s  1 3  c an  be  ea s i l y  co n t ro l l ed .  F u r th e r,  a  sp ac e  i s  
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f o r med  b e t we en  t he  sh ee t  14  an d  th e  h ea d  15  s uc h  th a t  t he  

su r f ac e  14 b  o f  t he  s he e t  14  a n d  th e  en d  su r f ac e  1 5a  o f  t h e  h ea d  

15  a re  p a r a l l e l  t o  eac h  o th e r.   

Th e r e f o r e ,  a s  s ho wn  i n  F ig .  3 ,  t h e  sh ee t  14  on  wh ic h  t he  

e l e c t r on ic  c o mp o ne n t s  1 3  ha ve  be e n  p r o v i de d  i s  l o c a t e d  a bo ve  

th e  t ab l e  10  on  w h i ch  th e  t h i n  f i l m  pa s t  11  ha s  b ee n  p r ov id ed ,  

an d  t he  h ea d  15  i s  l oc a t ed  a bo ve  t he  s hee t  14 .  In  t he  p r e s e n t  

e mbo d i me n t ,  t h e  t a b l e  1 0 ,  t he  sh e e t  1 4  a nd  th e  h e ad  15  a re  

lo ca t e d  a t  p r e s c r i be d  p o s i t i on s  ( i . e . ,  s t an db y p o s i t i o ns )  i n  t h i s  

s t a t e ,  a nd  t h i s  s t a t e  i s  ca l l e d  a  s t a n db y s t a t e .   

     Su cc es s i ve l y,  a s  sh ow n  i n  F i g .  4 ,  t h e  sh ee t  14  i s  wa rp ed  

so  t ha t  t h e  p as t e  11  an d  t he  e l e c t r on ic  c o mp on en t s  13  a re  

mo ve d  c lo se  t o  e a ch  o th e r,  an d  t he n  t he  e l e c t ro n ic  c o mp on en t s  

13  a r e  p r e s se d  o n t o  t he  p as t e  11 .  Co n c r e t e l y,  t h e  he ad  1 5  i s  

do wn wa r d l y mo ve d ,  f ro m th e  s t a t e  sh ow n  i n  F i g .  3 ,  t ow ar d  th e  

pa s t e  11 ,  so  a s  t o  p r e s s  t h e  sh ee t  1 4  f ro m on e  s i d e ,  w h i ch  i s  t h e  

op po s i t e  s id e  o f  t he  s id e  to  w h i ch  t he  e l ec t r o n i c  c o m po ne n t s  13  

a re  p ro v i de d ,  s o  th a t  t h e  sh ee t  1 4  i s  w ar pe d  b y t h e  h ea d  15 .  

Wi t h  th i s  a c t io n ,  t h e  e l e c t ro n ic  co mp on en t s  1 3  ca n  be  p r e s s ed  

on to  th e  p as t e  11 .  A t  t h i s  t i me ,  t h e  s he e t  14  i s  p r e s s ed  an d  

wa rp ed ,  b y t h e  h e ad  1 5 ,  i n  a  s t a t e  wh er e  th e  e nd  su r f ace  1 5a  o f  

t h e  he ad  15  i s  p a ra l l e l  t o  t h e  f l a t  sh ee t  14 .  t he  a mo un t  o f  t h e  

pa s t e  11  to  be  t r a ns f e r r ed  t o  t he  e l ec t r on ic  c o mp on e n t s  1 3  ca n  

be  e a s i l y  c o n t ro l l ed  b y a d ju s t in g  a  mo v i ng  a mo un t  o f  t he  he a d  

15 .  

Th e  s he e t  1 4  i s  wa rp ed  i n  a  s t a t e  w he re  t he  o u t e r  

c i r c u mf e re n t i a l  p a r t  o f  t he  s he e t  14  i s  l oc a t ed  a t  a  s t a nd b y  

po s i t i on .  I n  t h e  p re se n t  e mbo d i me n t ,  t h e  g r i p  r in g  i s  f i xe d  a nd  

th e  sh ee t  1 4  ( t he  ou te r  c i r c u mf e re n t i a l  p a r t )  i s  h e l d  b y t he  g r ip  
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r i ng ,  s o  t he  ou te r  c i r c u mf e re n t i a l  p a r t  o f  t he  sh ee t  1 4  i s  l o ca t e d  

a t  t he  s t a nd b y p o s i t i on .  Wi th  t h i s  s t ru c t u r e ,  t he  c en te r  pa r t  o f  

t h e  sh ee t  1 4  c an  be  p ro t r u de d  to w ar d  th e  p as t e  11  i n  th e  s t a t e  

wh er e  th e  ou te r  c i r c u mf e r en t i a l  p a r t  o f  t h e  sh ee t  14  i s  l o ca t e d  

a t  t h e  s t an d b y p o s i t i on .  Na me l y,  t h e  e l e c t ro n i c  co mp on en t s  1 3  

ca n  be  p ro t r ud ed  f ro m t he  s he e t  14 ,  s o  th a t  t he y  ca n  be  p re s s ed  

on to  th e  p as t e  11 .  N o t e  t ha t ,  t he  o u t e r  c i r cu mf e re n t i a l  pa r t  o f  

t h e  s he e t  1 4  ma y be  he ld  a t  t he  s t a nd b y p os i t i o n  b y us in g ,  f o r  

ex a mpl e ,  v ac uu m su c t io n  me an s .   

     A p l u r a l i t y  o f  t he  e l ec t ro n i c  co mp o ne n t s  13  a re  

co l l ec t i ve l y  p r e s s ed  on to  t he  pa s t e  11 .  I n  co mp ar i s on  wi t h  a  

ca se  o f  t r a ns f e r r i ng  th e  pa s t e  11  t o  t he  e l ec t r o n i c  c o mpo ne n t s  

13  i nd iv id ua l l y,  p ro du c t iv i t y  c a n  be  i mp ro ve d  b y t h i s  ac t i on .  In  

th e  p re se n t  e mb o d i me n t ,  a  s i z e  o f  t h e  en d  su r f ace  15 a  o f  t h e  

he ad  1 5  i s  l a rge r  t ha n  a n  o cc up yi ng  a re a  ( a  p l an a r  a r e a )  o f  a  

p l u r a l i t y  o f  t he  c o mpo ne n t s  1 3  p r ov id ed  o n  t he  s h ee t  14 .  B y  

e mpl o yi n g  su ch  t he  he ad  1 5 ,  t h e  p as t e  11  c an  be  c o l l e c t i ve l y  

t r a n s f e r r e d  ( ap p l i e d )  t o  a  p lu ra l i t y  o f  t he  e l e c t r on ic  

co mp on e n t s  13 .  

     Su cc es s i ve l y,  a s  sh o wn  i n  F i g .  5 ,  t h e  pa s t e  11  i s  ap p l i e d  

to  th e  e l ec t r on ic  co mp on e n t s  1 3  b y  s ep a r a t in g  th e  e l e c t r on ic  

co mp on e n t s  1 3  f r o m th e  p as t e  11  p r ov id ed  on  t he  t a b l e  1 0 .  

Co nc re t e l y,  t he  he ad  15  i s  u p w ar d l y s ep a r a t ed  (u pw ar d l y 

mo ve d)  f ro m t he  t a b l e  10  s o  a s  t o  r e s t o r e  th e  wa rp e d  sh ee t  14  

to  t he  s t a nd b y s t a t e .  N a mel y,  t he  e l ec t r o n i c  co mp on en t s  1 3  

s t uc k  o n  th e  s he e t  14  a r e  s e pa ra t e d  f ro m th e  pa s t e  11  p r ov id ed  

on  t he  t a b l e  1 0 .  A t  t h i s  t i me ,  t h e  p as t e  11  i s  r eq u i r e d  t o  b e  

ad he re d  o n  t he  su r f ace s  13 b  o f  t he  e l e c t r on ic  co mp o ne n t s  1 3  i n  

wh ic h  th e  t e r mi na l  e l e c t r od es  1 3a  a re  p ro v i de d .   
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     A s  de s c r ib e d  a b ov e ,  t he  pa s t e  11  c an  b e  t r an s f e r r e d  to  t he  

e l e c t r on ic  c o mp o ne n t s  1 3  s t uc k  o n  th e  s he e t  1 4 .  No te  t ha t ,  

su cc es s  o r  f a i lu r e  o f  t h e  t r a ns c r ip t i on  o f  t h e  p as t e  11  t o  t he  

e l e c t r on ic  c o mpo ne n t s  13  ma y b e  c o nf i r me d  b y an a l yz i n g  

i mag e  da t a  o b t a i n ed  b y a  ca me ra .   

     Su cc es s i ve l y,  a s  s ho w n  i n  F i g .  6 ,  t he  e l ec t r on ic  

co mp on e n t s  13  a re  mou n te d  on to  t he  s u bs t r a t e  16  w i t h  t he  

pa s t e  11 .  Co nc re t e l y,  a n  a n i s o t ro p i c  c o nd uc t i ve  p as t e ,  i n  wh ic h  

so ld e r  p a r t i c l e s  11 b  ( e l e c t r i ca l l y  c on du c t iv e  p a r t i c l e s )  a r e  

i n c l ud ed  in  th e r mo se t t i n g  r e s in  11a ,  i s  u se d  a s  t h e  pa s t e  11 .  

F i r s t l y,  t h e  e l e c t ro n i c  c o mp on en t s  1 3  a re  d i s po se d  o n  t he  

su bs t r a t e  1 6  in  a  s t a t e  w he re  e l ec t r i c  t e r min a l  e l ec t r od es  16 a  

(p a t t e rn s )  o f  t h e  s ub s t r a t e  16  an d  t h e  t e r mi na l  e l e c t ro de s  1 3a  o f  

t h e  e l ec t r i c  co mp on en t s  13  a r e  f a c i ng  ea ch  o t he r.  Ne x t ,  t he  

so ld e r  pa r t i c l e  11 b  a r e  me l t e d  a t  a  t e mpe ra tu re  o f  a b o u t  16 0  ℃  

b y a  he a t e r.  T he  me l t ed  s o ld e r  pa r t i c l e s  11b  g ra du a l l y  

f loc cu la t e  be tw ee n  t he  t e r min a l  e l e c t r o de s  1 3a  an d  t h e  t e r mi na l  

e l e c t r od es  1 6 a .  N ex t ,  t he  t e mp er a t u r e  o f  t h e  h ea t e r  i s  r ed uc e d  

to  a bo u t  1 40  ℃  so  a s  t o  h a r de n  th e  t h e r mo se t t i n g  r e s i n  11 a .  

     B y t he  a bo ve  de sc r i be d  me th od ,  t he  e l e c t ro n i c  

co mp on e n t s  1 3  c an  be  mo u n t ed  o n t o  t he  s ub s t r a t e  16 .  Th e  

t e r mi n a l s  1 3a  o f  t he  e l e c t ro n i c  c o mpo ne n t s  1 3  a r e  e l ec t r i ca l l y  

co nn ec te d  to  th e  t e r mi na l  e l ec t r od e s  16 a  o f  t h e  s ub s t r a t e  1 6  b y  

th e  p as t e  11  ( t he  so ld e r  p a r t i c l e s  11 b) .  I n  co mp a r i s on  w i t h  a  

mo un t i n g  me t ho d  in c l ud in g  s t e ps  o f :  a l i g n i n g  th e  p as t e  11  wi th  

p r e s c r ib ed  p os i t i on s  ( t he  t e r mi na l  e l e c t r od es  1 6a )  o f  t he  

su bs t r a t e ;  t r an s f e r r i n g  t he  pa s t e  t o  t he  p r e s c r i be d  po s i t i on s ;  

a l i g n i ng  t he  t e r min a l  e l ec t r od e s  1 3a  o f  t he  e l e c t r on ic  

co mp on e n t s  13  w i th  t he  p re sc r i be d  po s i t i on s ;  a n d  mo un t i ng  t he  



13 
 

e le c t r on ic  c o mp o ne n t s ,  nu mb er  o f  a l ig n in g  a c t io n s  ca n  be  

r e du ce d  i n  t he  mo un t i ng  me t ho d  o f  t h e  p re se n t  e mb od i men t ,  so  

th a t  p ro du c t iv i t y  an d  ac cu ra c y c an  be  i mp ro ve d .  

     N o te  t ha t ,  an  a n i s o t ro p i c  c on du c t iv e  p as t e ,  i n  w h i c h  

r e s i n  p a r t i c l e s  w ho se  su r f ac es  a r e  co a t ed  wi th  t h i n  me t a l l i c  

f i l ms  ( e l e c t r i ca l l y  c o nd uc t i ve  pa r t i c l e s )  a r e  i n c l ud ed  i n  th e  

th e r mo se t t i n g  r e s in  11a ,  ma y b e  u se d  a s  t he  p as t e  11 .  In  t h i s  

ca se ,  t he  e l ec t r on ic  co mp o ne n t s  13  i s  p r e s se d  on to  th e  

su bs t r a t e  1 6  w i t h  h ea t i ng  b y a  he a t e r  a f t e r  d i sp os in g  t he  

e l e c t r on ic  c o mp o ne n t s  13  on  t he  s ub s t r a t e  1 6 ,  s o  th a t  t he  

th e r mo se t t i n g  r e s in  11a  c an  be  h a rd en  i n  a  s t a t e  wh er e  th e  

e l e c t r i ca l l y  c o nd uc t i ve  pa r t i c l e s  a r e  s a nd wi ch ed  be tw ee n  t he  

t e r mi n a l  e l e c t ro d es  1 3a  a nd  t he  t e r mi na l  e l ec t r od es  16 a .    

 ( Se co nd  E mb o d i me n t )  

An  e mb o d i me n t  o f  t he  mo u n t in g  me th od  i nc lu d i n g  th e  

t r a n s f e r  me t ho d  r e l a t i ng  t o  t he  p r e s en t  i n ve n t io n  wi l l  b e  

ex p l a i ne d  wi th  r e f e r en ce  t o  F i gs .  7 - 11 .  F i gs .  7 - 11  a re  

s c he ma t i c  e xp la n a t i o n  v i e ws  o f  t h e  mo u n t in g  me t h od .  In  th e  

f i r s t  e mb o d i me n t  ( s ee  F ig .  3 ) ,  t h e  p as t e  s e t t i ng  s ec t i on  to  

wh ic h  t he  pa s t e  11  i s  p ro v i de d  i s  t he  t a b l e  1 0 ,  a n d  th e  

co mp on e n t  s e t t i n g  s ec t i o n  t o  wh ic h  t he  e l e c t ro n i c  c o mpo ne n t s  

13  a re  p r o v i de d  i s  t he  s he e t  1 4 .  On  t he  o th e r  h an d ,  i n  t h e  

p r e s en t  e mbo d i me n t  ( s e e  F i g .  9 ) ,  t h e  pa s t e  s e t t i n g  se c t i o n  i s  a  

sh ee t  3 0 ,  an d  t h e  c o mpo ne n t  s e t t i n g  s ec t i on  i s  a  t a b l e  3 1 .  

D i f f e r en t  po in t s  w i l l  b e  ma in l y  e x p l a i ne d  be lo w.   

F i r s t l y,  a s  sh o wn  in  F i g .  7 ,  an  e l a s t i c  s he e t  30  to  w h i ch  

th e  pa s t e  11  wi l l  be  p r ov id ed  i s  p r ep a r ed  a s  t he  pa s t e  s e t t i n g  

se c t io n .  T he  s he e t  3 0  ha s  a  su r f ac e  30 a  ( a n  up pe r  su r f ace  i n  t he  

d r aw in g)  a nd  an  op po s i t e  s u r f a ce  30 b  ( a  l o we r  su r f ace ) .  Fo r  
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ex a mpl e ,  a  d i c i ng  sh ee t ,  a  s t r e t c he d  s he e t ,  e t c .  ma y be  us ed  a s  

t h e  sh ee t  30 .  Th e  s he e t  3 0  in  t he  F ig .  7  i s  d i s po se d  on  a  t ab l e  

(n o t  sh ow n  i n  t he  d r aw in g) .  T he  pa s t e  11  i s  p r ov id ed  ( su pp l i ed )  

t o  t h e  s u r f ac e  3 0 a  o f  t he  sh ee t  3 0  b y,  f o r  ex a mp le ,  a  d i sp en se r  

(n o t  sh ow n  in  th e  d ra wi ng ) .  In  th e  p re se n t  e mb od i me n t ,  t he  

pa s t e  11  i s  an  a n i so t r op ic  c on d uc t i ve  p as t e .   

Su cc es s i ve l y,  a s  sh ow n  i n  F i g .  8 ,  t he  t h i ck ne s s  o f  t he  

pa s t e  11  a r e  ad ju s t e d ,  a nd  th en  t h e  pa s t e  11  i s  p r ov id ed  t o  t he  

sh ee t  30 .  C on c r e t e l y,  t he  p as t e  11  i s  mou n te d  on  t h e  su r f ac e  

30 a  o f  t h e  sh ee t  3 0 ,  an d  th e  pa s t e  11  i s  f l a t l y  s p r ea d  b y mo v in g  

th e  sq ue eg ee  1 2 ,  i n  a  s t a t e  wh er e  th e  pa s t e  11  i s  mo u n te d  on  t he  

su r f ac e  3 0a  o f  t h e  s hee t  3 0 ,  s o  a s  t o  e qu a l i z e  t he  th i c kn es s  

( mak e  a  t h i n  f i l m  sh ap e  o f  t h e  p as t e  11 ) .  I n  t h i s  s t a t e ,  t he  pa s t e  

11  i s  p ro v i d ed  to  a  c en te r  pa r t  o f  t h e  s he e t  3 0 .  A t  t h i s  t i me ,  t h e  

p l an a r  s i ze  o f  t he  pa s t e  11  w h i ch  i s  f l a t l y  p r ov id ed  on  t he  sh ee t  

30  i s  l a rg e r  t h an  a n  oc cu p yi n g  a re a  ( s ee  F ig .  9 )  o f  a  p lu ra l i t y  o f  

t h e  co mp on e n t s  1 3  p r ov id ed  o n  t he  t a b l e  3 1 .   

Su cc es s i ve l y,  a s  sh ow n  i n  F i g .  9 ,  a  t a b l e  31  f o r  

t r a n sc r i p t io n  i s  p re pa re d  a s  t h e  co mp on en t  s e t t i n g  se c t io n  to  

wh ic h  t he  e l ec t r o n i c  c o mpo n en t s  1 3  w i l l  b e  p ro v id ed .  T he  t a b l e  

31  ha s  a  s u r f a ce  31 a  ( a  l o we r  s u r f ace  i n  t he  d ra wi n g)  an d  i s  

f i xe d .  I n  th e  p r e s en t  e mbo d i men t ,  t he  s u r f a ce s  1 3c  o f  t h e  

e l e c t r on ic  c o mpo ne n t s  13  a nd  th e  su r f ac e  31 a  o f  t h e  t a b l e  31  

a re  f a c i ng  ea ch  o t he r,  a nd  t he  e l ec t r on ic  c o mp on e n t s  1 3  a r e  

p r ov id ed  t o  th e  t a b l e  31  w i t h  a  sh ee t  32  ( e . g . ,  a  s t i ck  sh ee t  su ch  

a s  d i c i ng  sh ee t ,  e t c . ) .  T he  sh ee t  32  t o  wh ic h  t he  e l e c t r on ic  

co mp on e n t s  1 3  ha ve  be en  s tu ck  ma y b e  he ld  o n  th e  s u r f a ce  31 a  

o f  t he  t ab l e  3 1  b y,  f o r  e x a mpl e ,  v ac uu m su c t io n  mea n s .   
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As  sh ow n  i n  F ig .  9 ,  t he  t r a ns f e r  h ea d  15  i s  p re p a r e d  a s  

t h e  p r e s s i n g  se c t i on .  Th e  h ea d  1 5  h as  t he  e n d  su r f ac e  15 a  ( t h e  

up pe r  su r f ac e  in  th e  d r aw in g)  a nd  i s  c ap a b l e  o f  r e c i p r oc a l l y  

mo v i ng  ( th e  up -a nd -d ow n  mo v e me n t  i n  t he  d ra wi n g)  b y t he  

kn ow n  d r iv i ng  m ea ns ,  e . g . ,  l i n ea r  mo t o r,  b a l l  s c r e w me an s .  

Wi t h  th i s  s t r uc tu r e ,  t h e  he ad  1 5  i s  ca pa b l e  o f  mo v i n g  c lo se  t o  

an d  aw a y f ro m t h e  f i xe d  t a b l e  31 .   

Th e  p as t e  11  a n d  t he  e l ec t r on ic  co mp o ne n t s  1 3  a r e  

p r ov id ed  su ch  t h a t  t h e y a r e  f a c i ng  eac h  o th e r  w i th  f o r mi ng  a  

sp ac e  b e t we en  th e  t a b l e  3 1  a nd  t he  s h ee t  30 .  T he  s pa ce  i s  

f o r med  su ch  t ha t  t he  s u r f a ce  30 a  o f  t h e  sh ee t  3 0  an d  t he  s u r f a ce  

31 a  o f  t he  t ab l e  3 1  a r e  pa ra l l e l  t o  e ac h  o t he r.   

Th e r e f o r e ,  a s  s h o wn  i n  F i g .  9 ,  t h e  e l e c t r on ic  c o mpo ne n t s  

13  wh ic h  h av e  b e en  p r ov id ed  to  th e  s u r f ac e  3 1 a  o f  t he  t a b l e  3 1  

i s  l oc a t ed  a bo ve  t he  s he e t  3 0  o n  wh ic h  a  t h in  f i l m  s h ap e  o f  t he  

pa s t e  11  h as  b ee n  f o r med ,  an d  th e  h ea d  15  i s  l o ca t e d  be lo w th e  

sh ee t  3 0 .  I n  th e  p re se n t  e mb od i men t ,  t h e  t a b l e  3 1 ,  t h e  s he e t  3 0  

an d  th e  h ea d  1 5  a re  lo ca t e d  a t  p r e s c r ib ed  p o s i t i on s  ( s t a nd b y  

po s i t i on s )  i n  t h i s  s t a t e ,  a nd  t h i s  s t a t e  i s  ca l l e d  a  s t a n db y s t a t e .   

     Su cc es s i ve l y,  a s  s ho wn  in  F i g .  10 ,  t he  s h ee t  30  i s  w ar pe d  

so  t ha t  t h e  p as t e  11  an d  t he  e l e c t r on ic  c o mp on en t s  13  a re  

mo ve d  c lo se  t o  e a ch  o th e r,  an d  t he n  t he  e l e c t ro n ic  c o mp on en t s  

13  a r e  p r e s se d  o n t o  t he  p as t e  11 .  Co n c r e t e l y,  t h e  he ad  1 5  i s  

up wa rd l y mo ve d  t ow ar d  th e  e l e c t ro n i c  co mp o ne n t s  1 3 ,  s o  a s  t o  

p r e s s  t he  sh ee t  3 0  f ro m on e  s i de ,  w h i ch  i s  t h e  o p po s i t e  s i de  o f  

t h e  s i de  t o  w h i ch  th e  e l ec t r on ic  c o mp on en t s  13  a re  p ro v i de d ,  s o  

th a t  t h e  s he e t  3 0  i s  w ar pe d  b y th e  h ea d  1 5 .  Wi th  th i s  ac t i on ,  t he  

e l e c t r on ic  co mp o ne n t s  1 3  ca n  be  r e l a t i ve l y  p r e s se d  on to  t he  

pa s t e  11 .   
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Th e  sh ee t  3 0  i s  w ar pe d  in  a  s t a t e  w he re  a n  o u t e r  

c i r c u mf e re n t i a l  p a r t  o f  t he  s he e t  30  i s  l oc a t ed  a t  a  s t a nd b y  

po s i t i on .  T h e  o u t e r  c i r c u mf e re n t i a l  pa r t  o f  t h e  s he e t  i s  he ld  a t  

t h e  s t an db y p o s i t i o n  b y,  f o r  ex a mpl e ,  u s i ng  v ac uu m su c t io n  

me an s .  Wi th  t h i s  s t ru c t u r e ,  t he  ce n te r  p a r t  o f  t he  s h ee t  3 0  ca n  

be  p r o t ru de d  t ow a rd  t he  e l ec t r on ic  co mp on e n t s  1 3 ,  b y  t h e  h ea d  

15 ,  i n  t he  s t a t e  wh er e  t he  ou te r  c i r c u mf e re n t i a l  p a r t  o f  t he  

sh ee t  30  i s  l o ca t e d  a t  t he  s t a nd b y p os i t i o n .  Na me l y,  t h e  

e l e c t r on ic  c o mpo ne n t s  13  c an  b e  p ro t r ud ed  f ro m th e  s hee t  1 4 ,  

so  t ha t  t h e y c an  b e  p r e s se d  on to  t he  p as t e  11 .   

     A p l u r a l i t y  o f  t he  e l ec t ro n i c  co mp o ne n t s  13  a re  

co l l ec t i ve l y  p r e s s ed  o n to  t he  pa s t e  11 .  In  co mp a r i so n  w i t h  t he  

ca se  o f  t r a ns f e r r i ng  th e  pa s t e  11  t o  t he  e l ec t r o n i c  c o mpo ne n t s  

13  in d i v i d ua l l y,  p r od uc t i v i t y  ca n  be  i mpr o ve d  mor e  b y t h i s  

ac t i on .  In  th e  p re se n t  e mb o d i me n t ,  t he  s i ze  o f  t h e  e nd  su r f ac e  

15 a  o f  t h e  h ea d  1 5  i s  l a rg e r  t h an  th e  oc cu p yi n g  a r ea  ( t he  p l a n a r  

a r e a )  o f  a  p l u r a l i t y  o f  t he  c o mpo ne n t s  13  p ro v i de d  o n  th e  t a b l e  

31 .  B y e mp l o yi n g  s uc h  th e  h ea d  15 ,  t he  p as t e  11  c an  be  

co l l ec t i ve l y  t r an s f e r r e d  t o  a  p l u r a l i t y  o f  t he  e l e c t r on ic  

co mp on e n t s  13 .  

     Su cc es s i ve l y,  a s  s ho wn  i n  F i g .  11 ,  t he  pa s t e  11  i s  ap p l i e d  

to  t he  e l e c t ro n i c  c o mpo ne n t s  1 3  b y s ep a r a t in g  th e  p as t e  11  

f ro m t he  e l e c t ro n ic  c o mpo ne n t s  1 3  p ro v i de d  o n  th e  t a b l e  31 .  

Co nc re t e l y,  t he  h ea d  15  i s  d o wn wa rd l y s ep a r a t ed  (d ow nw ar d l y  

mo ve d)  f ro m t he  t a b l e  31  s o  a s  t o  r e s t o r e  th e  wa rp e d  sh ee t  30  

to  t he  s t an d b y s t a t e .  N a me l y,  t he  p a s t e  11  p ro v id ed  on  th e  s he e t  

30  i s  s ep a r a t ed  f r o m t he  e l ec t r on ic  co mp on e n t s  1 3  p r ov id ed  o n  

th e  t a b l e  31 .  A t  t h i s  t i me ,  t he  p as t e  11  i s  r e qu i r ed  t o  b e  a d he re d  

on  t he  s u r f a ce s  1 3b  o f  t h e  e l ec t r o n i c  co mp on e n t s  1 3  in  w h i ch  
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t h e  t e r min a l  e l e c t ro de s  13 a  a r e  p r o v i de d .   

     A s  de s c r ib e d  a b ov e ,  t he  pa s t e  11  c an  b e  t r an s f e r r e d  to  t he  

e l e c t r on ic  c o mpo ne n t s  13  p ro v i de d  o n  t h e  t a b l e  31 .       T he n ,  

a s  sh ow n  in  F i g .  6 ,  t h e  e l e c t ro n i c  co mp on e n t s  1 3  a r e  mou n t ed  

on to  t h e  su b s t r a t e  1 6  w i t h  t he  pa s t e  11 .  I n  t he  p re se n t  

e mbo d i me n t ,  t h e  e l e c t r on ic  co mp o ne n t s  1 3  ca n  b e  t r a ns f e r r ed  

to  th e  s u bs t r a t e  16  wi th o u t  t r an s f e r r i ng  th e  p a s t e  11  to  t he  

su bs t r a t e  1 6 ,  so  t ha t  t he  p r od uc t i v i t y  a n d  t he  ac cu ra c y c a n  b e  

i mpr ov ed  a s  w e l l  a s  t he  f i r s t  e mb od i men t .   

Th e  e mb o d i me n t  o f  t he  p r e s en t  i n ve n t io n  ha s  be en  

ex p l a i ne d  i n  de t a i l ,  bu t  t h e  p re se n t  i n ve n t io n  i s  no t  l i mi t ed  t o  

th e  a bo ve  de sc r i be d  e mb o d i me n t ,  an d  mo d i f i ca t i o ns  th e r eo f  

ca n  b e  a l lo w ed  wi th ou t  d ev ia t i n g  t he  sc o pe  o f  t h e  p r e s e n t  

i n ve n t io n .  

In  th e  a bo ve  d es c r i be d  e mb o d i me n t s ,  t h e  c o mp on en t s  a r e  

s e mi co nd uc t o r  c h ip s .  Th e  p re se n t  i nv en t i on  ca n  b e  a pp l i ed  to  

o t he r  e l e c t r on ic  c o mpo ne n t s  w h i ch  ca n  be  s t u ck  o n  th e  s h ee t  a s  

co mp on e n t s  ( e .g . ,  ch ip - s ha pe d  c o mp on en t s ) ,  so  t h e  p r e s en t  

i n ve n t io n  ca n  be  ap p l i e d  to  o th e r  e l ec t r o n i c  c o mp on en t s ,  e . g . ,  

s e mi co nd uc t o r  c h ip s ,  r e s i s t o r  c h ip s ,  c ap ac i t o r  ch ip s ,  i n d uc to r  

ch ip s .   

     I n  t h e  ab o ve  de sc r i be d  e m bo d i me n t s ,  t he  a n i so t r op ic  

co nd uc t i ve  pa s t e  i s  u se d  a s  t he  pa s t e .  Ho we ver,  t h e  p as t e  i s  no t  

l i mi t e d  t o  su ch  pa s t e ,  so  o th e r  ma te r i a l s ,  e . g . ,  s o l d e r,  f l ux ,  ma y 

be  u se d  a s  t he  p as t e .   

     I n  t h e  a b ov e  d es c r ib ed  e mb od i me n t s ,  t h e  pa s t e  i s  

t r a n s f e r r e d  t o  a  p l u r a l i t y  o f  t he  e l ec t r o n ic  c o mpo ne n t s  

co l l ec t i ve l y.  F u r t he r,  i n  t h e  p re se n t  i n ve n t io n ,  t he  pa s t e  ma y b e  

t r a n s f e r r e d  to  t he  e l e c t r on ic  c o mpo ne n t s  on e  b y o n e .  
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CL AI M S  

 

[ C la i m 1 ]     

A t r an s f e r  me t ho d  c o mpr i s in g  t he  s t ep s  o f :  

( a )  p r ov id in g  a  pa s t e  t o  a  f i r s t  s e t t i ng  s ec t i on ;  

(b )  p ro v i d i ng  a n  e l e c t ro n i c  c o mp on en t  t o  a  s ec on d  

se t t i n g  se c t io n ;  

( c )  p ro v id in g  th e  f i r s t  s e t t i ng  s ec t i on  a nd  t he  s ec on d  

se t t i n g  se c t i on  b y  h a v i n g  a  s pa ce  t he re be tw ee n  s u ch  t ha t  t he  

pa s t e  an d  th e  e l ec t r on ic  c o mpo n en t  a r e  f ac in g  ea c h  o t he r ;  

(d )  wa rp in g  t he  f i r s t  s e t t i n g  s ec t i on  o r  t he  s ec on d  s e t t i ng  

se c t io n ,  w h i ch  i s  co mp os ed  o f  an  e l a s t i c  s he e t ,  so  t ha t  t he  p as t e  

an d  th e  e l e c t ro n i c  co mp o ne n t  a r e  c lo se  to  e ac h  o th e r,  a n d  

p r e s s i ng  t he  e l e c t ro n i c  co mp o ne n t  t o  t h e  pa s t e ;  a nd  

( e )  s e pa ra t i ng  th e  e l ec t r on ic  c o m po ne n t  f r o m t he  pa s t e  

t h a t  h as  b ee n  p r ov id ed  t o  t he  f i r s t  s e t t i ng  se c t io n  s o  a s  t o  

ad he re  t he  p as t e  t o  t h e  e l ec t r on ic  c o mpo ne n t .  

 

[ C la i m 2 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  c l a i m 1 ,  

wh er e i n ,  i n  t he  s t ep  ( a ) ,  a  t h i c k ne ss  o f  t he  p as t e  i s  

eq ua l i ze d  b y u s i n g  a  sq ue eg ee .     

 

[ C la i m 3 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  c l a i m 1  o r  2 ,  

wh e r e i n ,  i n  t he  s t ep  (b ) ,  a  p l u r a l i t y  o f  t h e  e l e c t r on ic  

co mp on e n t s  a r e  p ro v i de d  to  t he  s ec on d  se t t i n g  se c t io n ,  a nd   

i n  t he  s t ep  ( d ) ,  a  p l u r a l i t y  o f  t h e  e l ec t r o n i c  co mp o n en t s  

a r e  c o l l e c t i ve l y  p re s s ed  t o  th e  pa s t e .   
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[ C la i m 4 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  a n y o ne  o f  c l a i ms  1 - 3 ,  

wh e r e i n ,  i n  t he  s t ep  ( a ) ,  t he  pa s t e  i s  p r o v i de d  t o  a  f i r s t  

su r f ac e  o f  t he  f i r s t  s e t t i n g  se c t io n ,  

i n  t he  s t ep  ( b ) ,  t h e  e l ec t r on ic  co mp on en t  i s  p r ov id e d  to  a  

s e co nd  s u r f a ce  o f  t he  s ec on d  se t t i n g  se c t io n ,  a nd  

in  t he  s t e p  ( c ) ,  t he  f i r s t  s e t t i ng  s ec t i on  a nd  t he  s e co nd  

se t t i n g  se c t io n  a r e  p r ov id ed  wi th  t he  s pa ce  su ch  t ha t  t h e  f i r s t  

su r f ac e  o f  t h e  f i r s t  s e t t i ng  s ec t i on  a nd  th e  se co nd  s u r f ace  o f  t he  

se co nd  s e t t i ng  s ec t i on  a re  p a r a l l e l  t o  ea ch  o th e r.  

 

[ C la i m 5 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  a n y o ne  o f  c l a i ms  1 - 4 ,  

wh e r e i n ,  be f o re  pe r f o r mi ng  th e  s t e p  (d ) ,  t h e  s he e t  i s  

ma de  f l a t ,  a nd  

in  th e  s t ep  (d ) ,  t he  f l a t  s he e t  i s  w ar pe d  b y p r e s s i ng  th e  

sh ee t  w i t h  a  p re s s i ng  se c t io n ,  w h i ch  ha s  a n  en d  su r f ace  a nd  

wh os e  wi d t h  i s  g r ad ua l l y  r ed uc ed  t ow ar d  t he  en d  su r f ace ,  i n  a  

s t a t e  wh er e  th e  en d  su r f ac e  i s  p a r a l l e l  t o  t h e  f l a t  s he e t .  

 

[ C la i m 6 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  a n y o ne  o f  c l a i ms  1 - 5 ,  

wh e r e i n  th e  f i r s t  s e t t i n g  se c t io n  i s  a  t a b l e ,  

t h e  se co nd  s e t t i ng  s ec t i on  i s  t h e  sh e e t ,  a n d  

in  th e  s t ep  (d ) ,  t he  sh ee t  i s  wa r p ed ,  t ow ar d  th e  p as t e ,  

f ro m o ne  s id e  th e re o f ,  wh ic h  i s  t he  o pp os i t e  s i de  t o  t he  s id e  to  

wh ic h  th e  e l ec t r o n i c  co mp on e n t  h a s  be en  p ro v i de d .   
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[ C la i m 7 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  c l a i m 6 ,  

wh er e i n  t e mp e ra t u r e  o f  t h e  pa s t e  p ro v i de d  t o  th e  t ab l e  i s  

ma in ta in ed  b y a  t e mpe ra tu re  co n t ro l  me a ns ,  w h i ch  i s  p ro v id ed  

to  t he  t ab l e .   

 

[ C la i m 8 ]     

Th e  t r an s f e r  me t h od  a cc o r d i ng  t o  a n y o ne  o f  c l a i ms  1 - 5 ,  

wh e r e i n  th e  f i r s t  s e t t i n g  se c t io n  i s  t h e  sh ee t ,  

t h e  se co nd  s e t t i ng  s ec t i on  i s  a  t a b l e ,  a n d  

in  th e  s t e p  (d ) ,  t h e  s he e t  i s  w ar pe d ,  t o wa rd  t he  e l ec t r on ic  

co mp on e n t ,  f ro m on e  s i de  t he re o f ,  wh ic h  i s  t he  o pp o s i t e  s id e  to  

t h e  s i de  t o  wh ic h  th e  pa s t e  ha s  be e n  p r ov id ed .   

 

[ C la i m 9 ]     

A mo u n t in g  me t h od  i nc lu d i n g  th e  t r a ns f e r  me th od  o f  a n y 

on e  o f  c l a i ms  1 - 8 ,  

wh e r e i n ,  a f t e r  p e r f o r mi ng  t he  s t e p  ( e ) ,  t he  e l ec t r on ic  

co mp on e n t  i s  mo u n t ed  o n t o  a  su b s t r a t e  w i th  t he  p as t e .  


