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RESIN MOLDING MACHINE  

 

F IE LD OF THE INVENT ION  

 The  p resent  i nvent ion  re l a t es  t o  a  r es in  mold ing  machine  capab le  

o f  molding  a  work ,  in  which  a  semiconduc to r  ch ip  i s  he ld  on  a  ca r r i e r,  

wi th  res in .  

 

BACKGROUND OF THE INVENT ION  

A convent ional  r es in  mold ing  mac hine  i s  d i sc losed  in  J apanese  

La id -open  Patent  Pub l i ca t ion  No.  P2010 -83027 .   In  case  o f  f eeding  

works  to  p lu ra l i t i es  of  p ress  s ec t ions  fo r  r es in  molding ,  t he  work  and  

res in  (e .g . ,  t ab l e t  r es in ,  l iqu id  res in ,  powder  res in ,  granula r  r es in ,  pas t e  

r es in )  a re  conveyed  and  se t ,  b y a  loader,  i n  a  mold ing  d i e  se t  o f  each  o f  

the  p res s  s ec t ions .  The work  and  the  res in  are  c l amped b y and  

res in -molded  in  the  mold ing  d i e  se t .  To  e ff i c i en t l y res in -mold  the  

works  in  t he  p lura l i t i es  o f  pres s  s ec t ions ,  t he  l oader  and  a  p res su re  

reduc t ion  un i t  a re  shared  b y the  p lu ra l i t i es  of  p res s  s ec t ions  to  

downs ize  the  machine .  Fur the r,  a  mold ing  cyc l e  i s  co r responded  to  t he  

res in  mold ing  ac t ion  o f  the  s lowes t  press  s ec t ion .   

These  days ,  compact  and  th in  e l ec t ronic  app l i ances  have  been  

requ i red .  Thus ,  a  method  o f  p roducing  a  semiconducto r  device  capable  

o f  improv ing  handl ing  and  p roduct ion  e ff i c i ency i s  d i sc losed  in  

Japanese  La id -open  Pa ten t  Pub l i ca t ion  No .  P2006 -287235 .  The  method  

comprises  t he  s t eps  o f :  adher ing  semiconducto r  ch ips  onto  a  ca r r i e r  

p l a t e ;  r es in -mold ing the  semiconducto r  ch ips ;  and  separa t ing  the  

molded  semiconduc to r  ch ips  as  p i eces  o f  s emiconduc to r  dev ices .  The 

semiconducto r  ch ips  are  adhered  on to  the  ca r r i e r  p l a t e  b y adhes ive  

tapes .  Af t e r  the  res in  molding ,  the  adhes ive  t a pes  a re  removed  f rom th e  

ca r r i e r  p l a t e ,  then  e l ec t rodes  a re  fo rmed,  the  molded  work  i s  pol i shed  
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and  the  molded  semiconducto r  ch ips  a re  separa t ed  as  t he  semiconduc to r  

dev ices .  

Fur the r,  a  r es in  molding  machine  i s  d i sc losed  in  J apanese  

La id -open  Patent  Pub l i c a t ion  No.  P2011 -37031.  In  ca se  o f  us ing  

granula r  r es in ,  the  granula r  r es in  wi l l  be  scat t e red  whi l e  works ,  on 

which  the  granu la r  r es in  has  been  fed  b y a  d i spenser,  a re  conveyed  to  

each  o f  p res s  s ec t ions .  If  t he  granu la r  r es in  i s  s ca t t e red ,  c l eanl iness  o f  

the  machine  i s  l owered .  Fur the r,  c l eaning  opera t ion  fo r  r emoving  the  

scat t e red  res in  must  be  requi red .  To  so lve  these  p roblems ,  i n  t he  

d i sc losed  molding  machine ,  granula r  r es in  i s  p rev ious l y fed  on to  a  l ong  

re l ease  f i lm ,  which  i s  wound  on  a  feeding  ro l l er  an d  ex tended  onto  a  

ho t  p l a t e ,  and  the  re lease  f i lm i s  sucked  and  he ld  on  a  lower  d i e .  On  the  

o ther  hand ,  a  work  i s  sucked  and  he ld  on  an  upper  d i e .  Then,  the  lower  

d i e  and  the  upper  d i e  a re  c losed  to  pe rfo rm res in  molding .  Af t e r  

complet ing  the  res in  molding ,  the  re lease  f i lm  i s  s epara t ed  f rom a  

molded  p roduct  and  wound  on  a  co l l ec t ing  ro l l e r.  Espec ia l ly,  in  case  o f  

p roduc ing  c i rcu l a r  produc ts ,  t he  granula r  r es in  must  be  

pe rfec t -c i rcu l a r l y f ed  to  a  cente r  o f  a  work  so  as  t o  p reven t  in fe r io r  

molding  (e .g . ,  imp er fect  molding) .  

     Fu r the r,  a  r es in  mold ing  machine  i s  d i sc losed  in  Japanese  

La id -open  Patent  Pub l i ca t ion  No .  P2008 -221622.  In  t he  res in  mold ing  

machine ,  granula r  r es in  i s  not  d i rec t l y fed  on to  a  work .  Granu la r  r es in  

i s  d ropped  in to  a  r es in  s to r ing  sect ion  o f  a  r es in  s tor ing  p l a t e  fo r  

t emporar y molding ,  b y a  l i nea r  v ib ra t ion  feeder,  wi th  scann ing  the  res in  

s tor ing  p l a t e ,  so  as  t o  f eed  the  granula r  r es in  wi th  uni fo rm th i ckness .  

Then ,  an  opening  sect ion  of  the  res in  s to r ing  sec t ion  i s  c losed  b y a  

r e l ease  f i lm .  The  res in  s to r ing  p l a t e  i s  i nver t ed ,  and  then  the  res in  

s tor ing  p l a t e  i s  he ld  b y an  in loader,  t he  re l ease  f i lm  i s  s e t  on  a  cavi t y 

concave sect ion  o f  a  l ower  d i e ,  sucking  the  re l ease  f i lm  i s  s topped  to  
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re l ease  the  re l ease  f i lm  f rom the  res in  s to r ing  p l a t e ,  and  the  re l ease  

f i lm  i s  sucked  and  held  on  a  c l amping face  o f  t he  lower  d i e  inc luding  

the  cavi t y concave  sect ion .  There fo re ,  s ca t t e r ing  the  granu la r  r es in  can  

be  p reven ted  when  the  granula r  r es in  i s  f ed  in to  the  cavi t y concave 

sect ion  a t  a  t ime .   

     Some res in  molding  machines  i nclude:  uni t s  fo r  not  onl y feed ing  

a  work  in to  a  pres s  s ec t ion  but  a l so  judging i f  a  molded  work  i s  good  o r  

bad ;  the rmal l y cu r ing  the  good  work;  and  accommodat ing  the  coo led  

work .  These  days ,  compact l y p l ac ing  the  cons t i tuen t  un i t s  and  

improving  working  e ff i c i ency,  wi th  l i nk ing  the  uni t s  wi th  each  o ther,  

a re  r equi red .  For  ex ample ,  i n  case  o f  f eeding  works  toge ther  wi th  l i qu id  

res in  and  feeding  the  l i qu id  res in  t o  p lu ra l i t i es  o f  p res s  s ec t ions  b y one 

d i spenser,  a  t ime  fo r  d i spen s ing  the  l iqu id  res in ,  whose  t empera tu re  

must  be  su i t ab l y con t ro l l ed ,  mus t  be  long ,  so  p roduct ion  e ff i c i ency 

must  be  lowered .  

     A s t ructu re  capab le  o f  e ff i c i en t ly  pe r fo rm the  sequent i a l  ac t ions  

(e .g . ,  r e s in -molding  d i ffe rent  works  in  p lu ra l i t i es  o f  p res s  s ec t ions ,  

the rmal l y cu r ing  good  molded  works )  i s  no t  d i sc losed  in  an y 

publ i ca t ion  document s .  Even  i f  un i t s  for  pe r fo rming sa id  ac t ions  a re  

mere l y ga thered ,  an  ins t a l l  a rea  must  be  l a rge ,  main t enance must  be  

t roub lesome,  and  con t ro l  ac t ions  must  be  comple x .  

     In  case  of  us ing  a  t he rmal  r e l ease  t ape ,  wh ich  has  a  the rmal  

foaming p roper t y,  a s  an  adhes ive  t ape  fo r  adher ing  a  semiconduc to r  

ch ip  onto  a  ca r r i e r  p l a t e ,  i f  the  the rmal  r e l ease  t ape  i s  excess ive l y 

heat ed ,  b y hea t  conduc ted  f rom a  su r face  o f  a  mold ing  d i e ,  i n  a  p rocess  

o f  f eeding  the  ca r r i e r  p l a t e  to  t he  mold ing  d i e  and  per fo rming the  res in  

molding  ac t ion ,  adhes ive  fo rce  of  t he  the rmal  r e l ease  t ape  i s  r educed .  

By reduc ing  the  adhes ive  fo rce ,  a  s epara t ed  semiconducto r  wafe r  

(semiconducto r  ch ip )  wi l l  be  d i sp l aced  b y f lowage  o f  r es in .  Thi s  
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problem i s  ca l l ed  “ f l yin g  d i e ” .  

     Fu r the r,  in  case  o f  r es in -mold ing  semiconducto r  ch ips ,  which  a re  

moun ted  on  a  semiconduc to r  wafe r  o r  a  c i rcu i t  board ,  a t  a  t ime ,  i f  t he  

work  i s  f ed  to  a  molding  d i e  p revious l y hea t ed ,  v i scos i ty  o f  r es in  i s  

inc reased  and  c ross - l inking  react ion  o f  the  res in  s t a r t s  when the  work  i s  

moun ted  on  o r  sucked  onto  the  mold ing  d i e .  There fo re ,  even  i f  the  

molding  d i e  i s  c l amped ,  f l owab i l i t y o f  t he  res in  i s  l owered  and  the  work  

cannot  be  pe r fect l y  molded .  

     Especi a l l y,  i n  case  o f  r es in -molding semiconduc to r  wafe rs  o f  8  

inches ,  12  inches ,  e t c .  b y t r ans fe r  molding  method  o r  compress ion  

molding  method,  a  f l ow a rea  o f  r es in  i s  i nc reased  bu t  a  th ickness  of  t he  

res in  i s  dec reased ,  so  cu r ing  the  res i n  i s  acce l e ra t ed  b y heat  conduc ted  

f rom a  c l amping face  of  a  mold ing  d i e .  There fo re ,  qual i t y  o f  molded  

p roduc ts  mus t  be  lowered .  

     There  i s  a  poss ib i l i t y t ha t  r es in  powders  a re  scat te red  whi l e  a  

work ,  t o  which  the  res in  has  been  fed ,  i s  conveyed  f rom a  res in  feeding 

sect ion  to  a  p res s  s ec t ion ,  so  i t  i s  d i ff i cu l t  t o  t r ea t  t he  work .  Scat t er ing  

res in  powders  i s  caused  b y a  work  conveying  ac t ion  per fo rmed  b y,  fo r  

ex ample ,  a  robo t  hand ,  o r  a i r  s t r eams  caused  b y an  a i r  condi t ioner  o f  a  

c l ean  room.  I t  i s  t roubl esome to  remove the  sca t t e red  res in  powders .   

     In  case  o f  the  method  d isc losed  in  J apanese  La id -open Patent  

Pub l i ca t ion  No .  P2011 -37031 ,  wherein  the  granu la r  r es in  i s  d ropped  

on to  the  long  re l ease  f i lm and se t  i n  t he  p ress  s ec t ion  toge ther  wi th  t he  

re l ease  f i lm  to  mold  the  work ,  a  shape  o f  t he  t emporar i l y-molded  

granula r  r es in  wi l l  be  uns t able  (a  su r face  o f  t he  t emporar i l y-molded  

granula r  r es in  wi l l  eas i l y  become uneven sur face ) .  There fo re ,  a i r  wi l l  

be  i nvolved  in  t he  res in  when the  work  i s  s e t  in  the  c av i t y and  the rmal l y 

cu red .  Fur the r,  wr ink les  wi l l  be  eas i ly  fo rmed  in  the  re l ease  f i lm ,  so  

qua l i t y  o f  t he  molded  p roduct  mus t  be  lowered .  
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     In  case  o f  the  method  d isc losed  in  J apanese  La id -open Patent  

Pub l i ca t ion  No .  P2008 -221622 ,  where in  the  re l ease  f i lm i s  sucked and 

held  on  the  c l amping face  o f  the  lower  d i e ,  i nc lud ing  the  cavi t y concave  

sect ion ,  so  as  to  f eed  the  granula r  r es in  f rom the  res in  s to r ing  sect ion  to  

the  cavi t y concave sect ion  a t  a  t ime ,  i t  i s  d i ff i cu l t  to  hold  the  re l ease  

f i lm  in  t he  cavi t y concave sect ion  wi thou t  fo rming wrink les .  Fur the r,  i t  

i s  d i ff i cu l t  t o  r ea l ize  a  compact  r es in  molding  mach ine ,  which  i s  

capab le  o f  pe r fo rming the  sequent i a l  p rocesses  o f  f eeding  the  works ,  

r es in -mold ing  the  works ,  the rmal l y cu r ing  onl y the  good  molded  w orks  

and  accommodat ing  the  cu red  works .  

 

SUMMARY OF THE INVENT ION  

     The  p resent  i nvent ion  so lves  the  p roblems  o f  the  above  desc r ibed  

conven t ional  r es in  molding  mach ines .  

     A f i r s t  ob j ect  o f  the  p resen t  invent ion  i s  to  p rov ide  a  compac t  

r es in  molding  mach ine  capable  o f  e ff i c ien t l y pe r fo rming the  sequent i a l  

p rocesses  o f  f eeding  a  work ,  mold ing  the  work  wi th  res in  and  

accommodat ing  a  molded  p roduc t .  

     A second  object  o f  t he  p resent  inven t ion  i s  to  p rovide  a  r es in  

molding  machine  capab le  o f  prevent ing  an  adhes ive  sheet ,  wh ich  i s  

used  to  adhere  a  s emiconduc to r  ch ip ,  f rom reduc t ion  o f  adhes ive  fo rce  

b y lower ing  the rmal  conduct iv i t y o f  a  work  and  secur ing  f lowab i l i t y  o f  

r es in  b y res t ra in ing  inc rease  o f  v i scos i t y o f  the  res in ,  so  as  t o  improve  

qua l i t y  o f  t h e  molded  p roduct .  

     A th i rd  object  o f  the  p resent  inven t ion  i s  to  p rov ide  a  r es in  

molding  machine  capab le  o f  p revent ing  granu la r  o r  powder  res in  f rom 

being scat t e red ,  improving  hand leab i l i t y and  reducing  a  main t enance 

cos t .  

     To  ach ieve  the  object s  t he  res in  molding  machine  o f  the  p resen t  
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inven t ion  has  fo l lowing s t ructures .  

     F i rs t l y,  the  res in  mold ing  machine  o f  t he  p resent  i nvent ion  

comprises :  

          a  work  conveying  mechani sm inc luding  a  robo t ,  which  has  a  

robot  hand fo r  ho ld ing a  work  and  wh ich  i s  capab le  o f  ro t a t ing  and  

l inea r l y mov ing  so  as  t o  convey the  work  be tween fo l lowing p rocess ing  

sect ions ;  

          a  work  feeding  sec t ion  for  f eeding  the  work ;  

          a  r es in  feeding  sect ion  fo r  f eeding  res in ,  wh ich  i s  used  fo r  

r es in  mold ing ,  t o  t he  work  conveyed  f rom the  work  feed ing  sect ion;  

          a  p res s  s ec t ion  includ ing  a  mold ing  d i e  se t ,  in  which  the  

res in  fed  b y the  res in  feeding  sect ion  and  the  work  a re  se t  and  the  work  

i s  r es in -molded;  

          a  work  accommodat ing  sec t ion  fo r  accommo dat ing  the  work 

which  has  been  res in -molded  in  the  p ress  s ec t ion  ;  and  

          a  cont ro l  s ec t ion  cont ro l l ing  ac t ions  o f  the  en t i r e  r es in  

molding  mach ine ,  and  

     t he  work  feeding  sect ion ,  t he  res in  feed ing  sect ion ,  t he  p ress  

s ec t ion  and  the  work  accommo dat ing  sect ion  a re  l ocat ed  to  enclose  a  

moving  a rea  o f  t he  robot  o f  t he  work  conveying  mechan ism.  

     Wi th  th i s  s t ructu re ,  t he  work  feeding  sect ion ,  the  res in  feeding  

sect ion ,  the  p ress  s ec t ion  and  the  work  accommodat ing  sect ion  a re  

locat ed  to  enclose  the  moving  a rea  o f  t he  robot  o f  the  work  conveying  

mechani sm,  so  that  the  p rocess ing  sec t ions  and  the  cont ro l  s ec t ion  can  

be  compac t l y a r ran ged .  Fur ther,  t he  sequent i a l  processes ,  f rom feed ing  

the  work  and  the  res in  to  accommodat ing  the  molded  work ,  can  be  

e ff i c i en t l y pe r fo rmed accord ing  to  p roduc ts .  

P re fe rabl y,  t he  molding  d i e  se t  i nc ludes  a  work  suppor t ing 

sect ion ,   
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the  work  suppor t ing  sect ion  suppor t s  a  ca r r i e r  p l a t e ,  which  has  an  

adhes ive  sheet  hav ing  a  semiconduc to r  ch ip  ho ld ing  face ,  on  which  

res in  i s  f e d ,  in  a  s t a t e  where  the  ca r r i e r  p l a t e  i s  s epara t ed  f rom a  

c l amping face  o f  a  molding  d i e ,  and  

the  work  suppor t ing  sec t ion  i s  capab le  o f  r e t rac t ing  in to  the  

molding  d i e  se t  f rom the  c l amping face  whi l e  t he  molding  d i e  se t  i s  in  a  

c l amping s t a t e .  

Wi th  th i s  s t ructu re ,  t he  work  suppor t ing  sect ion  suppor t s  the  

ca r r i e r  p l a t e ,  which  has  t he  adhes ive  shee t  having  the  semiconduc to r  

ch ip  hold ing  face ,  on  which  the  res in  i s  f ed ,  in  t he  s t a t e  where  the  

ca r r i e r  p l a t e  i s  s epara t ed  f rom the  c l amping face  o f  the  molding  d i e .  

Even  i f  t he  work  i s  f ed  in to  the  p reheat ed  mold ing  d i e  se t ,  i t  i s  d i ff i cu l t  

to  conduct  hea t  f rom the  c l amping face  immediat e l y be fo re  the  res in  

ex t ends  on  the  adhes ive  sheet ,  so  tha t  d i sp l acement  o f  t he  

semiconducto r  ch ip  and  moving  the  semiconduc to r  ch ip  toge ther  wi th  

the  f l owing res in  can  be  p reven ted .  

S ince  i t  i s  d i ff i cu l t  to  conduct  heat  f rom the  c l amping face  to  the  

work ,  v i scos i t y o f  the  res in  whose  ge l  t ime  i s  shor t  can  be  inc reased  

befo re  ex t end ing  the  res in  and  f lowabi l i t y  o f  the  res in  can  be  lo wered .  

There fo re ,  i n su ff i c ien t  mold ing  can  be  p reven ted ,  and  qual i t y o f  the  

molded  p roduct  can  be  improved .   

No te  tha t ,  t he  work  suppor t ing  sec t ion  i s  capable  o f  r e t rac t ing  

in to  the  mold ing  d i e  se t  f rom the  c l amping face  whi l e  t he  mold ing  d i e  

se t  i s  i n  t he  c l amping s t a t e ,  so  the  molding  act ion  i s  no t  i n t e r fe red .   

P re fe rabl y,  t he  work  feed ing  sec t ion ,  the  res in  feed ing  sect ion ,  

the  press  s ec t ion  and  the  work  accommodat ing  sect ion  a re  l ocat ed  to  

enclose  a  moving  a rea  o f  t he  robo t  o f  t he  work  conveying  mechani sm,  

the  res in  fo r  molding  i s  f ed  to  t he  work ,  which  has  been  t aken  ou t  

f rom the  work  feed ing  sec t ion ,  i n  the  res in  feeding  sec t ion ,  and  
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the  work ,  t o  wh ich  the  res in  has  been  fed ,  i s  conveyed  to  the  

p res s  s ec t ion  in  a  s t a t e  where  the  work  i s  sh i e lded  b y a  w indsh ie ld .  

Wi th  th i s  s t ruc tu re ,  t he  work  i s  conveyed  to  t he  p ress  s ec t ion  in  

the  s t a t e  where  the  work  i s  sh i e lded  b y the  windshie ld ,  so  no  res in  

powders  a re  scat t e red  f rom the  work .  There fo re ,  hand leabi l i t y  o f  the  

res in  can  be  improved,  and  a  main t enance  c os t  can  be  reduced .  

In  t he  res in  mold ing  machine  o f  t he  p resent  i nvent ion ,  the  

s t ruc tu re ,  which  i s  capab le  o f  e ff i c i en t l y  pe r fo rming the  sequen t i a l  

p rocesses  f rom feeding  the  work  to  accommodat ing  the  molded  work ,  

can  be  downs ized .  Fur the r,  t he  res in  moldi ng  ac t ion  can  be  opt ional l y 

pe rfo rmed  according  to  t ypes  o f  t he  p roduct s .  

     Heat  conduct iv i t y t o  the  work ,  wh ich  i s  s e t  i n  t he  molding d i e  se t ,  

i s  l owered  so  as  t o  p reven t  r educt ion  o f  the  adhes ive  force  o f  the  

adhes ive  shee t ,  wh ich  adheres  the  semicond uc to r  ch ip ,  and  res t ra in  

inc rease  of  v i scos i ty  o f  t he  res in  fed  on  to  t he  adhes ive  face  to  secure  

f l owab i l i t y o f  t he  res in .  There fo re ,  qual i t y  o f  t he  molded  p roduc t  can  

be  improved .   

     The  sequen t i a l  processes ,  f rom feed ing  the  work  to  

accommodat ing  the  molded  work ,  can  be  e ff i c i en t l y pe r fo rmed  b y the  

compact  r es in  molding  machine .  Fur the r,  s ca t t e r ing  res in  powders  o r  

granula r  r es in ,  which  i s  f ed  to  the  work ,  can  be  p reven ted ,  so  that  

handleabi l i t y  o f  t he  res in  can  be  improved ,  and  a  main t enance cos t  can  

be  reduced .  

 

BR IEF DESCRIPT ION OF THE DRAWINGS  

     Embodimen ts  o f  t he  p resent  i nvent ion  wi l l  now be  desc r ibed  b y  

way o f  ex amples  and  wi th  re fe rence  to  t he  accompan ying  d rawings ,  i n  

wh ich :  

     F ig .  1  i s  a  p l an  v i ew o f  a  r es in  molding  machine ,  wh ich  shows  an  
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overa l l  s t ructu re ;  

     F ig .  2A i s  a  s ide  v i ew o f  an  a r t i cu l a t ed  robo t ;  

     F ig .  2B i s  an  exp lana t ion  v i ew o f  a  robot  hand;  

     F igs .  3A and  3B a re  ex planat ion  v i ews  showing act ions  o f  a  

teaching  hand  in  a  heigh t  d i rec t ion ,  an  X-di rec t ion  and  a  Y-d i r ec t ion;  

     F ig .  4  i s  an  explana t ion  v i ew o f  a  work  feeding  sect ion;  

     F igs .  5A-5C a re  ex planat ion  v i ews ,  i n  which  the  a r t i cu l a t ed  robo t  

takes  ou t  works  f rom the  work  feed ing  sect ion  and  t akes  t he  works  in to 

a  work  accommodat ing  sect ion;  

     F ig .  6  i s  an  exp lana t ion  v i ew o f  an  ex ample  o f  a  r es in  feeding  

sect ion;  

     F igs .  7A and  7B a re  exp lana t ion  v i ews  showing an  ac t ion  o f  

f eeding  the  work  in to  a  p res s  s ec t ion;  

     F igs .  8A-8C a re  sect iona l  v i ews  showing compress ion  mold ing;  

     F igs .  9A-9C a re  sec t iona l  v i ews  showing ano ther  compress ion  

molding;  

     F ig .  10  i s  a  p lan  v i ew o f  a  work  suppor t ing  sec t ion ;  

     F ig .  11  i s  an  explanat ion  v i ew o f  a  cool ing  sec t ion  and  a  work  

ex aminat ion  sec t ion ;  

     F igs .  12A and 12B a re  ex planat ion  v i ews  showing open in g  and  

c los ing ac t ions  o f  a  shut t e r  o f  a  the rmal l y -cu r ing  sec t ion  and  a  s t a t e  o f  

accommodat ing  the  work;  

     F ig .  13  i s  a  t iming  char t  showing t iming o f  a  work  conveying  

mechani sm which  feeds  the  work  to  t he  p ress  s ec t ion ;  

     F igs .  14A -14C a re  t ab l es  s to red  in  a  memor y un i t ,  which  show 

conveyance  o rder  o f  t he  works ,  p rocess  pr io r i t y  and  changing 

conveyance  o rder ;  

     F ig .  15  i s  a  t iming  char t  showing t iming o f  a  work  conveying  

mechani sm fo r  conveying  the  work ;  
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     F igs .  16A and  16B a re  ex planat ion  v i ews  showing fur the r  

embod iment  o f  t he  p res s  s ec t ion  per fo rming compress ion  molding;  

     F igs .  17A and  17B a re  ex planat ion  v i ews  showing fur the r  

embod iment  o f  t he  p res s  s ec t ion  per fo rming compress ion  molding;  

     F ig .  18  i s  ex planat ion  v i ews  showing fu r the r  embodiment  o f  t he 

p res s  s ec t ion  per fo rming compress ion  molding;  

     F ig .  19  i s  a  p lan  v i ew o f  ano ther  work  suppor t ing  sect ion;  

     F ig .  20  i s  a  p l an  v i ew o f  ano ther  r es in  mold ing  machine ,  which  

shows  an  overa l l  s t ructure ;  

     F ig .  21A i s  a  f ront  v i ew o f  a  granu la r  r es in  feeding  sect ion;  

     F ig .  21B i s  a  p l an  v i ew o f  t he  granu la r  r es in  feeding  sect ion;  

     F ig .  22  i s  a  pe rspect ive  v i ew o f  a  t rough  of  t he  granu lar  r es in  

feeding  sec t ion ;  

     F igs .  23A -23C a re  ex planat ion  v iews  o f  l evel ing  b l ades ;  

     F ig .  24  inc ludes  an  explanat ion  v i ew o f  another  b lade  and  an  

exp lana t ion  v i ew,  i n  which  granula r  r es in  i s  l evel ed  b y the  b l ade ;  

     F ig .  25  i s  an  explanat ion  v i ew o f  an  ex ample  o f  t he  work  

conveying  mechani sm f rom the  granu la r  r es in  feeding  sect ion  to  t he  

p res s  s ec t ion;  

     F igs .  26A -26C a re  ex planat ion  v iews  o f  f eeding  granu la r  r es in ;  

     F igs .  27A -27C a re  explanat ion  v i ews  o f  ac t ions  fo l lowing  the  

ac t ion  shown in  F ig .  26C;  

     F igs .  28A -28C a re  ex planat ion  v i ews  of  ano ther  granu lar  r es in  

feeding  p roces s ;  

     F ig .  29  i s  an  exp lana t ion  v i ew o f  an  ac t ion  fo l lowing  the  ac t ion  

shown in  F ig .  28C;  and  

     F ig .  30  i s  an  exp lana t ion  v i ew o f  an  ac t ion  fo l lowing  the  ac t ion  

shown in  F ig .  29 .  
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DETA ILED DESCRIPT ION OF THE EMBODIMENTS  

Pre fe r red  embodiment s  o f  the  p resen t  i nvent ion  wi l l  now be 

desc r ibed  in  de t a i l  w i th  re fe rence  to  the  accompan ying  d rawings .  In  

each  of  t he  fo l lowing  embodimen ts ,  a  p res s  s ec t ion  per fo rms  

compress ion  molding ,  a  l ower  molding  d i e  i s  a  movab le  d i e  and  an  

upper  mold ing  d i e  i s  a  f ix ed  d i e .  

(Overa l l  St ructu re  o f  Res in  Molding  Mach ine)  

F ig .  1  i s  a  p l an  v iew o f  an  embodiment  o f  the  res in  molding  

machine  o f  the  p resent  i nvent ion .  In  the  p resent  embodimen t ,  

p rocess ing  sec t ions  including  a  work  feeding  sect ion  A,  a  r es in  feed i n g  

sect ion  B,  p res s  s e c t ions  C ,  a  work  ex amina t ion  sec t ion  (cool ing  

sect ion)  D ,  a  the rmal l y -cu r ing  sect ion  E  and  a  work  accommodat ing  

sect ion  F  and  a  cont ro l  s ec t ion  G fo r  cont ro l l ing  the  process ing  sect ions  

a re  l ocat ed  to  enclose  a  mov ing  a rea  o f  an  a r t i cu l a t ed  robo t  o f  a  work  

conveying  mechan i sm H.  A da t a  read ing  sect ion  I  i s  locat ed  in  t he  

v i c in i t y o f  t he  p ress  s ec t ions  C .  An indicat ing  sect ion  L and  an  

opera t ing  sect ion  M are  loca t ed  in  t he  v i c in i t y  o f  the  res in  feeding  

sect ion  B.  By locat ing  the  sect ions  to  enclose  the  movi ng  a rea  o f  t he  

a r t i cu l a t ed  robot ,  moving  d i s t ances  o f  works  can  be  shor t ened  so  that  

the  works  can  be  conveyed  e ff i c i en t ly.  Each  o f  t he  sec t ions  wi l l  be  

exp la ined  concre t e ly.  

In  F ig .  1 ,  a  work  W includes  a  ca r r i e r  on  which  semiconduc to r  

ch ips  a re  mounted .  The work  W is  r es in -molded  b y E -W LP 

(Embedded -Wafer  Leve l  Package)  method  o r  eW LB (embedded  Wafer  

Leve l  BGA)  method.  Concre t e l y,  an  adhes ive  sheet  ( adhes ive  t ape)  

hav ing  the rmal  ab ras ion  p roper t y i s  adhered  on  a  ca r r i e r  p l a t e  K 

composed  o f  a  meta l  ( e .g . ,  s t a in l ess  s t ee l ) ,  and  mat r ix  o f  t he  

semiconducto r  ch ips  a re  adhered  on  the  adhes ive  shee t .  In  th i s  case ,  a  

s iz e  o f  t he  ca r r i e r  p l a t e  K  i s  equal  t o  that  o f  a  s emiconducto r  wafe r  so  
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as  t o  share  pe r iphera l  un i t s ,  e .g . ,  wafe r  conveyin g  j i g .  For  ex ample ,  the  

ca r r i e r  p l a t e  K i s  fo rmed in to  a  c i rcu l a r  shape  hav ing  a  d iamete r  o f  12  

inches  (abou t  30  cm) .  The ca r r i e r  p l a t e  K may be  fo rmed in to  a  

po l ygona l  shape .  A dat a  code  (e .g . ,  QR code ,  ba rcode) ,  wh ich  includes  

dat a  o f  a  p roduct ,  i s  a t t ached  to  an  oute r  edge  o f  t he  work  W.  Note  that ,  

the  ca r r i e r  p l a t e  K may be  fo rmed in to  a  r ec t angu la r  shape .  P refe rabl y,  

in  th i s  case ,  the  semiconduc to r  ch ips  a re  met r i ca l l y  a r ranged and  an  

unar rayed  a rea ,  i n  wh ich  no  semiconducto r  ch ips  a re  a r rayed ,  i s  h ighl y  

reduced  so  as  to  improve  p roduct ion  e f f i c i ency.  

The  work  W fo r  WLP (Wafer  Leve l  Package) ,  in  wh ich  a  wafe r  

bal l -mounted  on  a  r ewi r ing  l ayer  i s  r es in -molded ,  may be  p rocessed  

ins t ead  of  t he  work  W fo r  the  E -WLP or  eWLB method ,  in  which  

semiconducto r  ch ips  a re  moun ted  on  the  ca r r i e r  p l a t e  K .  In  t h i s  case ,  

the  da t a  code  may be  a t t ached  to  t he  wafe r  i t s e l f  or  each  s to r ing  s l i t  

( accommodat ing  p l ace )  o f  a  magaz ine  for  s tor ing  the  works  W.  Fur the r,  

the  work  W may be  a  p l as t i c  subs t ra t e ,  on  which  a  semiconducto r  ch ip  

o r  ch ips  a re  mounted ,  o r  a  l ead  f rame .  

( Indica t ing  Sec t ion  L and  Operat ing  Sect ion  M)  

As  shown in  F ig .  1 ,  the  i nd icat ing  sect ion  L and  the  opera t ing  

sect ion  M are  i n t egra t ed .  An  opera to r  r eads  dat a  ind icat ed  b y the  

indicat ing  sect ion  L and  can  manual l y con t ro l  t he  p rocess ing s ect ions  

(e .g . ,  a r t i cu l a t ed  robo t )  o f  t he  res in  molding  machine  b y the  opera t ing  

sect ion  M.  Fur the r,  va r ious  dat a  can  be  input t ed  and  changed  b y the 

opera t ing  sect ion  M.  Note  t hat ,  b y us ing  communicat ion  l i nes ,  t he  

indicat ing  sect ion  and  the  opera t ing  sect i on  may be  separa t ed  so  as  to  

r emote -con t ro l  the  res in  mold ing  mach ine .  

(Work  Conveying  Mechani sm H)  

As  shown in  F ig .  2A,  t he  work  conveying  mechani sm H includes  

the  a r t i cu l a t ed  robo t  2 ,  wh ich  has  a  robo t  hand 1  fo r  ho ld ing  the  work  
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W and  which  i s  capable  o f  ro t a t ing  and  l i nea r l y mov ing  so  as  t o  convey 

the  work  W between the  p rocess ing  sect ions .  The  a r t i cu l a ted  robo t  2  i s  

cons t i t u t ed  b y a  v e r t i ca l  robot  s ec t ion  including  ver t i ca l  l i nks  2a ,  

wh ich  a re  fo ldab le  and  capable  o f  mov ing  in  the  ve r t i ca l  d i rec t ion ,  a nd  

a  ho r izon ta l  robo t  s ec t ion  includ ing  hor izon ta l  l i nks  2b ,  which  i s  

capab le  o f  ro t a t ing  and  moving  in  t he  ho r izonta l  p l ane .  The robot  hand  

1  i s  a t t ached  to  a  f ron t  end  o f  the  ho r izon ta l  l i nk  2b .  The  robot  hand 1  

and  the  two  l i nks  2b  a re  p ivo tab l y connect ed  b y ver t i ca l  sha f t s  2c ,  2d  

and  2e .  The  l inks  2a  and  2b  a re  d r iven  b y se rvo  moto rs ,  each  o f  which  

has  an  encoder  fo r  det ec t ing  ro t a t ional  angle  t o  pe r fo rm feedback  

con t ro l .  By emplo ying  the  a r t i cu l a t ed  robo t  2 ,  ve r t i ca l l y  moving  the  

robot  hand 1  to  an  op t iona l  pos i t i on  and  hor izonta l l y moving  the  robo t  

hand  1  to  the  opt ional  pos i t i on  can  be  pe r fo rmed s imul t aneous l y.  

There fo re ,  t he  work  W can  be  l i nea r l y conveyed  be tween  the  p rocess ing  

sect ions ,  wh ich  a re  loca t ed  to  enc lose  the  moving  a rea  o f  t he  

a r t i cu l a t ed  robo t  2 ,  so  t hat  conveying  t ime  can  be  shor t ened .  There fo re ,  

the  work  W can  be  rap id l y conveyed to  the  p rocess ing  sect ion  o f  the  

fo l lowing s t ep  (e .g . ,  f eeding  the  work  W and l iquid  res in  to  the  p ress  

s ec t ion  C ,  r es in -molding  the  work  W in  the  p ress  s ec t i on  C) ,  so  tha t  

qua l i t y  o f  t he  molded  work  W can  be  improved.   

As  shown in  F ig .  2B,  a  f ron t  end  par t  o f  t he  robo t  hand  1  i s  

formed  in to  U -shape ,  so  that  an  oute r  pa r t  o f  the  work  W can  be  held  

wi thou t  hold ing  a  cente r  pa r t  the reo f .  As  shown in  t he  d rawing,  t h ree  

sucking  ho les  1a  fo r  suck ing  the  oute r  pa r t  o f  t he  work  W and  sucking  

paths  1b  communicat ed  to  t he  sucking ho les  1a  a re  fo rmed  in  t he  f ront  

end  par t  o f  t he  robo t  hand  1 .  The  robot  hand  1  sucks  and  ho lds  a  bot tom 

face  o f  t he  ca r r i e r  p l a t e  K.  Note  t hat ,  t he  robo t  hand  1  may 

mechanical l y chuck the  work  W b y,  fo r  ex ample ,  chucking  c l aws ,  

in s t ead  o f  sucking  the  work  W.  Fur the r,  t he  robot  hand  1  may be  ro t a t ed  
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about  a  ho r izonta l  sha f t ,  in s t ead  o f  ro t a t ing  about  t he  ver t i ca l  sha f t s ,  so  

as  to  i nver t  the  work  W.   

In  F ig .  1 ,  a  base  sect ion  3  o f  t he  a r t i cu l a t ed  robot  2  i s  capab le  o f  

r ec ip roca l l y  mov ing  a long gu ide  ra i l s  4 .  For  ex ample ,  ba l l  bea r ing  

screws  a re  sc rewed wi th  nut s  of  t he  base  sect ion  3 ,  and  the  bal l  bear ing  

screws  a re  ro t a t ed  in  t he  both  d i rec t ions  ( a  no rmal  d i rec t ion  and  a  

reverse  d i rec t ion )  so  as  t o  r ec ip roca l l y move  the  a r t i cu la t ed  robot  2  

a long the  guide  ra i l s  4 .  

In  F igs .  3A and  3B,  a  t eaching  hand 5 ,  wh ich  includes  l a se r  

d i sp l acement  gauges  6  and  an  imaging  un i t  ( camera)  7 ,  i s  a t t ached  to  

the  a r t i cu l a t ed  robot  2 ,  in s t ead  o f  the  robot  hand  1 ,  when  the  work  

conveying  mechan i sm H i s  a s sembled .  In  each  o f  the  p rocess ing  

sect ions ,  a  pos i t i on  o f  a  t each ing  j i g  8 ,  wh ich  i s  loca t ed  a t  a  work  

ex changing  pos i t ion ,  i n  the  X - ,  Y-  and  Z-d i rec t ions ,  i s  de f ined  b y the  

teaching  hand  5 .  For  example ,  the  t eaching  j i g  8  i s  fo rmed  in to  a  

r ec t angu lar  shape  and  has  a  p resc r ibed  s iz e .  Concret e ly,  a  genera l  

locat ion  of  the  t eaching  hand  5  i s  de f ined  wi th  ind icat ing  the  image  

ob ta ined  b y the  imaging  un i t  7  on  a  sc reen  o f  t he  indicat ing  sec t ion  L.  

Nex t ,  the  l ase r  d i sp l acement  gauges  6  emi t  l ase r  beams toward  the  

teaching  j i g  8 ,  and  the  ve r t i ca l  l i nks  2a  a re  ve r t i ca l l y moved to  de t ec t  

edges  o f  the  t eaching  j i g  8 ,  so  t hat  a  heigh t  of  the  t each ing  j i g  8 ,  i n  t he  

Z-d i rec t ion ,  can  be  de f ined .  Fur the r,  a s  shown in  F ig .  3B,  the  

ho r izonta l  l i nks  2b  a re  ho r izonta l l y  moved  to  de t ec t  edges  o f  t he  

teaching  j i g  8 ,  so  t hat  a  p l anar  pos i t i on  o f  the  t eaching  j i g  8 ,  i n  t he  X -  

and  Y-d i rec t ions ,  can  be  de f ined .  

Nex t ,  t he  t eaching  act ion  wi l l  be  concre t e l y exp la ined  in  det a i l .  

F i rs t l y,  t he  t each ing  j i g  8  i s  s e t  t o  a l i gn  a  cen te r  of  t he  t eaching  

j i g  8  wi th  a  cente r  o f  t he  work  ex changing  pos i t i on  o f  each  o f  the  

p rocess ing  sec t ions .  No te  t hat ,  t he  work  exchanging  pos i t i on  o f  each  o f  
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the  p rocess ing  s ec t ions  i s  shown,  in  F ig .  1 ,  as  a  pos i t i on  o f  the  robot  

hand 1  indica t ed  b y  dot t ed  l i nes .  Nex t ,  the  a r t i cu l a t ed  robo t  2  i s  d r iven ,  

b y the  opera t ing  sect ion  M,  so  as  to  move  the  t each ing  hand  5  to  a  

pos i t i on  shor t  o f  t he  t eaching  j i g  8 ,  wi th  mon i tor ing imag e ,  which  i s  

ob ta ined  b y the  imaging  uni t  7  and  shown b y the  indica t ing  sect ion  L.  

Wi th  th i s  ac t ion ,  a  genera l  pos i t i on  o f  the  t eaching  hand  5  i s  de f ined .  A 

d i s t ance  between the  t eaching  hand  5  and  the  t eaching  j i g  8  i s  measured  

b y the  l ase r  d i sp l acement  ga uges  6 .  The  cente r  of  the  work  exchanging  

pos i t i on  wi th  respect  to  the  t eaching  hand  5 ,  i n  a  wid th  d i rec t ion  o f  t he 

teaching  j i g  8 ,  can  be  measured  on  the  bas i s  o f  the  measured  d is t ance  

and  a  wid th  ( f ront -back  d i rec t ion  o f  Fig .  1 )  o f  the  t eaching  j i g  8 .  

Nex t ,  b y moving  the  t eaching  hand 5  r igh tward  and  l e f tward  wi th  

respect  t o  the  t eaching  j i g  8 ,  bo th  s ides  o f  t he  t eaching  j i g  8  a re  

det ec t ed  as  edges  o f  outpu t  values  of  t he  l ase r  d i sp l acemen t  gauges  6 .  A 

middle  pos i t ion  between  the  bo th  s ides  i s  measured  as  t he  pos i t i on  o f  

the  cente r  o f  the  work  ex changing  pos i t i on  in  the  l e f t - r i ght  d i rec t ion ,  

wi th  respect  t o  t he  t eaching  hand 5 .  Then,  t he  t eaching  hand 5  i s  moved 

upward  and  downward ,  wi th  respec t  to  t he  t eaching  j i g  8 ,  so  as  t o  de t ec t  

an  upper  s ide  o f  the  t each ing  j i g  8 .  A heigh t  o f  a  work  mount ing  su r face  

o f  t he  work  ex changing  pos i t i on  can  be  measured  on  the  bas i s  o f  t he  

pos i t i on  o f  the  upper  s ide  and  a  t h i ckness  o f  t he  t eaching  j i g  8 .  A 

coordinat e  o f  t he  work  exchanging  pos i t i on  o f  each  p rocess ing  sect ion  

can  be  de f ined  on  the  bas i s  o f  the  d i s t ances  f rom the  t each ing  hand  5  in  

the  X- ,  Y-  and  Z-d i rec t ions .  

The  p rec ise  coordinat e  o f  t he  work  exchanging  pos i t ion  o f  each  

o f  t he  p rocess ing  sect ions ,  i n  the  X - ,  Y-  and  Z-di rec t ions ,  can  be  

measured  b y the  t eachin g  hand  5  and  the  t each ing  j i g  8  and  s to red  in  a  

memor y un i t  47 .  The  cont ro l  s ec t ion  G cont ro l s  ac t ions  o f  t he  

a r t i cu l a t ed  robot  2  on  the  bas i s  o f  the  s tored  coord ina t es .  The  t eaching 
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j i g  8  i s  fo rmed  in to  the  rec t angula r  shape  in  the  p resent  embodimen t ,  

bu t  t he  shape  o f  t he  t eaching  j i g  8  i s  not  l imi t ed  as  f a r  as  r e l a t i ve  

pos i t i ona l  r e l a t ionship  in  t he  X - ,  Y-  and  Z-di rec t ions  can  be  measured .  

No te  tha t ,  i n  case  that  one  p rocess ing  sect ion ,  e .g . ,  the rmal l y -cu r ing  

sect ion  E,  coo l ing  sect ion  N,  has  p lura l i t i es  o f  t he  work  exchanging  

pos i t i ons ,  a  coordinat e  o f  one  of  t he  work  exchanging  pos i t i ons  i s  

measured  b y the  above  desc r ibed  manner,  and  a  coord ina te  o f  ano ther  

work  exchanging  pos i t i on  may be  measured  on  the  bas i s  o f  the  

measured  coord ina t e .  Fur the r,  coord in at es  o f  the  a l l  work  ex changing  

pos i t i ons  may be  measured  b y the  above  desc r ibed  manner.   

As  desc r ibed  above,  t he  p rec ise  pos i t i on  cont ro l  o f  t he  

a r t i cu l a t ed  robot  2 ,  which  conveys  the  works  be tween  the  p rocess ing  

sect ions  locat ed  a round  the  moving  a rea  o f  the  a r t i cu l a t ed  robot  2 ,  can  

be  pe r fo rmed ,  b y the  s imple  s t ructu re ,  when  the  a r t i cu l a t ed  robo t  2  i s  

a ssembled .  Therefo re ,  h igh  assembl ing  accuraci es  o f  the  p rocess ing  

sect ions  a re  not  r equ i red ,  so  tha t  t he  res in  molding  machine  can  be  

eas i l y  as sembled  and  a  t o t a l  p roduct ion  cos t  can  be  h igh l y reduced .  

No te  t hat ,  a  ho r izonta l  ar t i cu l a t ed  robo t ,  a  ve r t i ca l  a r t i cu l a t ed  

robot ,  o the r  robot s ,  o the r  ac tua to r s  o r  a  combina t ion  o f  t hem may be  

emplo yed  ins t ead  o f  t he  ar t i cu l a t ed  robot  2 .  P lu ra l i t i es  o f  t he  

a r t i cu l a t ed  robot s  2  may be  emplo yed  accord ing  to  number  o f  t he  p res s  

s ec t ions  C .  In  th i s  case ,  one  o f  t he  a r t icu l a t ed  robot s  2  may convey the  

works  W between the  work  feeding sect ion  A and the  p ress  s ec t ions  C,  

and  another  a r t i cu l a t ed  robo t  2  may convey the  works  W be tween  the  

p res s  s ec t ions  C  and  the  work  accommodat ing  sec t ion  F.  Wi th  th i s  

s t ruc tu re ,  p lura l i t i e s  o f  the  works  W can  be  res in -molded  

s imul t aneous l y.  P roduc t ion  e ff i c i ency can  be  fu r the r  improved.   

(Work  Feeding  Sect ion  A,  Work  Accommodat ing  Sect ion  F  a nd  

Data  Reading  Sec t ion  I)  
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In  F ig .  1 ,  the  work  feeding  sec t ion  A and the  work  

accommodat ing  sec t ions  F  a re  l ocat ed  on  the  f ron t  s ide  o f  the  gu ide  

ra i l s  4 ,  a long which  the  a r t i cu l a t ed  robo t  2  i s  moved .  Concret e l y,  two  

b locks  o f  work  feed ing  magaz ines  9 ,  i n  wh ich  the  works  W to  be  molded  

a re  s to red ,  a re  p rov ided  in  t he  work  feeding sect ion  A,  and  two b locks  

o f  work  accommodat ing  magaz ines  10 ,  in to  which  the  molded  works  W 

are  accommodated ,  a re  provided  in  the  work  accommodat ing  sec t ion  F.  

The  work  feeding  mag az ines  9  and  the  work  accommodat ing  magaz ines  

10  have  the  same s t ructu re ,  so  t he  s t ructu re  o f  on l y the  work  feed ing  

magaz ine  9  wi l l  be  exp la ined  l a t e r.  The  two magaz ines  9  o r  10  are  used  

for  s to r ing  o r  accommodat ing  the  works  W of  same t ype  o r  d i ffe rent  

t ypes .  Note  t hat ,  one  b lock  o f  the  work  feeding  magaz ines  9  and  one 

b lock  o f  the  work  accommodat ing  magaz ines  10  may be  p rov ided .  

Fur the r,  t h ree  o r  more  b locks  o f  the  work  feeding  magaz ines  9  and  th ree  

o r  more  b locks  of  t he  work  accommodat ing  magaz ines  10  ma y be  

p rovided .  Tight l y-c losed  ca r r ying  con ta ine r s ,  e .g . ,  FOUP,  may be  used  

as  t he  work  feed ing  magaz ines  9  and  the  work  accommodat ing  

magaz ines  10 .  

The  s t ructu re  o f  t he  work  feed ing  sec t ion  A wi l l  be  exp la ined  

wi th  re fe rence  to  F ig .  4 .  A conveying  a rea  11 ,  i n  wh ich  the  a r t i cu l a t ed  

robot  2  can  be  moved,  and  the  work  feeding  sect ion  A ( the  work  

accommodat ing  sec t ion  F)  are  pa r t i t ioned  b y a  pa r t i t i on  wal l  12  so  as  to  

s tore  t he  works  W under  c l ean  and  nonhea t -a ffec t ed  a tmosphere .  The 

work  feeding magaz ines  9  a r e  ve r t i ca l l y moved  b y a  known el evat ing  

mechani sm 13 .  The  e l evat ing  mechan ism 13  i s  capable  o f  ve r t i ca l l y  

moving  the  work  feeding  magaz ines  9 ,  b y a  su i t ab l e  means  (e .g . ,  

end les s  bel t ,  chain  d r iven  b y a  dr iv ing  source ) ,  a long a  ve r t i ca l  gu ide  

14 .  The two wo rk  feeding  magaz ines  9  a re  s t acked  in  t he  one b lock .  

S l i t s  (o r  grooves )  a re  fo rmed on  both  inner  s ide  faces  o f  each  o f  t he  
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work  feed ing  magaz ines  9 ,  and  the  ca r r i e r  p l a t e  K  o f  t he  work  W is  

in ser t ed  and  suppor ted  in  each  o f  t he  pai r  o f  s l i t s .  An opening  12 a i s  

formed  in  the  pa r t i t ion  wal l  12 .  The opening  12a  i s  locat ed  near  an  

uppermos t  pos i t i on  o f  t he  e l evat ing  mechan ism 13 .  The opening  12a  i s  

c losed  b y an  open -close  shut t e r  15 .  The shut t e r  15  i s  ac tuat ed  b y a  

su i t ab l e  d r iv ing  mechan ism (e .g . ,  so l eno id ,  cy l inder  uni t ) .  

Nex t ,  an  ac t ion  for  t ak ing  ou t  t he  work  W f rom the  work  feeding  

sect ion  A wi l l  be  ex pla ined  wi th  re fe rence  to  F igs .  5A -5C.  

In  F ig .  5A,  t he  e l evat ing  mechani sm 13 i s  moved a long the  

e l evat ing  gu ide  14  and  locat ed  a t  t he  uppermos t  pos i t i on .  The  

lowermos t  work  W,  which  i s  s to red  in  t he  work  feeding  magaz ine  9 ,  

f aces  t he  opening  12a.  In  th i s  s t a t e ,  t he  a r t i cu l a t ed  robo t  2  i s  d r iven  to  

move the  robot  hand 1  unt i l  f ac ing  the  shu t t e r  15 .  

Nex t ,  as  shown in  F ig .  5B,  the  cont ro l  s ec t ion  G con t ro ls  t he  

d r iv ing  mechan ism to  open  the  shut t e r  15  and  cont ro l s  t he  robot  hand  1  

to  ge t  i n to  a  space  under  t he  lowermost  work  W,  th rough  the  opening  

12a .  Then,  the  robot  hand  1  i s  s l i gh t ly moved  upward  to  con tact  and  

receive  the  work  W.  The  robot  hand  1  sucks  and  hol ds  the  work  W.  

Fur the r,  t he  robot  hand  1  t akes  out  t he  work  W,  a long the  s l i t s ,  f rom the  

work  feed ing  magaz ine  9 .  And  then ,  the  work  W i s  conveyed  to  t he  

ou ts ide  o f  t he  pa r t i t ion  wal l  12  ( in to  the  conveying  a rea  11 )  t h rough  the  

opening  12a .   

Then ,  a s  shown  in  Fig .  5C ,  the  shut te r  15  i s  c losed ,  and  the  

a r t i cu l a t ed  robot  2  conveys  the  work  W to  the  da t a  r ead ing  sect ion  I .  

The  e l evat ing  mechan ism 13  i s  downwardl y moved a  p resc r ibed  

d i s t ance  so  as  t o  a l i gn  the  nex t  work  W wi th  the  opening  12a .  Thi s  

ac t ion  i s  r e peat ed  to  t ake  ou t  the  fo l lowing works  W.   

No te  tha t ,  i n  t he  work  accommodat ing  sect ion  F,  t he  robo t  hand 1 ,  

wh ich  sucks  and  ho lds  the  molded  work  W,  ge t s  i n to  t he  work  
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accommodat ing  sec t ion  F,  a long the  pai r  o f  s l i t s ,  f rom the  conveying  

a rea  11 .  By re l eas ing  the  suct ion  o f  t he  robo t  hand  1 ,  t he  molded  work  

W is  r eceived  b y the  pai r  of  s l i t s  o f  the  work  accommodat ing  sect ion  F.  

Other  ac t ions  in  t he  work  accommodat ing  sec t ion  F  are  the  same as  

those  in  the  work  feeding  sec t ion  A.  

In  F ig .  1 ,  t he  dat a  r eading  sec t ion  I  i nc ludes  a  code reading  un i t  

16  and  an  a l igner  16a .  The  a l igner  16a ,  which  has  received  the  work  W 

conveyed  f rom the  work  feed ing  magaz ine  9 ,  i s  t u rned  to  move the  dat a  

code  o f  t he  work  W to  a  pos i t i on  immedia t e l y under  t he  code  reading  

un i t  16 .  In  th i s  ac t ion ,  the  work  W i s  headed  in  a  p resc r ibed  d i rec t ion .  

The  code  read ing  uni t  16  reads  the  dat a  code (e .g . ,  QR code,  ba rcode)  

a t t ached  to  t he  work  W.  Res in  da t a  ( e .g . ,  t ype ,  amount  f ed ,  f eeding  

t ime) ,  mold ing  dat a  ( e .g . ,  a ss igned  number  o f  a  p ress  uni t ,  p ress ing  

t ime ,  p ress ing  t emperature ,  t h i ckness  of  r es in  molding) ,  cu r ing  da t a  

( e .g . ,  cu r ing  t emperatu re ,  cu r ing  t ime) ,  cool ing  da t a  ( e .g . ,  cool ing  

t ime) ,  e t c . ,  wh ich  co rrespond  to  t he  dat a  code ,  a re  s to red  in  t he  memor y  

un i t  47 .  The conveyed  work  W i s  p rocessed  in  the  p rocess ing sect ions  

on  the  bas i s  o f  t he  s to red  process ing  dat a  co r responding  to  t he  dat a  

code read  b y the  dat a  r eading  un i t  16 .  The a r t i cu l a t ed  robot  2  

sequen t i a l l y conveys  the  work  W,  whose  p rocess ing  da t a  a re  read  f rom 

the  memor y un i t  47 ,  t o  t he  fo l lowing p rocess ing  sect ions  ( i . e . ,  f rom the  

res in  feeding  sec t ion  B to  t he  work  accommodat ing  sect ion  F) .  

(Res in  Feed ing  Sec t ion  B)  

In  F ig .  1 ,  the  res in  feeding  sec t ion  B i s  loca t ed  nex t  t o  t he  work  

feeding sect ion  A.  The res in  feeding sect ion  B includes  a  r evo lver - t yp e  

s yr inge  ho ld ing  un i t  17 ,  i n  which  p lu ra l i t i es  o f  s yr inges  are  se t  in  a  

ro t a r y holder,  and  two  d i spens ing  u ni t s  18 ,  wh ich  a re  respec t ivel y 

locat ed  on  the  bo th  s ides  o f  t he  s yr inge  hold ing  uni t  17 .  Tempera tu re  

and  humidi t y o f  an  i nner  space  o f  t he  res in  feeding  sect ion  B can  be  
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adjus t ed  so  as  t o  cool  and  dehumid i f y r es in .  A door  i s  p rov ided  in  a  s ide  

face  o f  the  res in  feeding  sec t ion  B so  as  t o  manua l l y exchange  the  

s yr inges .    

In  F ig .  6 ,  the  s yr inge  hold ing  uni t  17  includes  a  main  bod y par t  

17a  and  the  ro t a r y h older  17b ,  wh ich  i s  ro t a t ab l y he ld  b y the  main  bod y 

par t  17a .  Each  of  t he  s yr inges  19  s tores  a  p resc r ibed  amoun t  o f  

the rmose t t ing  res in  (e .g . ,  s i l i cone  res in ,  epox y res in ) .  The  s yr inges  19  

a re  respect ive l y se t  i n  s ix  concave  sect ions  17d ,  wh ich  a re  formed  in  a  

f l ange  17c  p rovided  in  an  upper  pa r t  o f  t he  ro t a r y holder  17b  and  

a r ranged  in  the  c i rcumferen t i a l  d i rec t ion .  A res in  receiv ing  par t  17e  i s  

p rovided  under  the  ro t a r y holder  17b .  Even  i f  l iqu id  res in  l eaks  f rom 

tube  nozz le s  19a ,  wh ich  a re  respec t ivel y fo rmed  lower  ends  o f  t he  

s yr inges  19 ,  the  res in  can  be  received  by the  res in  rece iv ing  par t  17e .  A 

moto r  20  i s  p rov ided  to  an  upper  end  o f  the  main  bod y par t  17a ,  and  a  

moto r  shaf t  20a  o f  t he  moto r  20  i s  connected  to  t he  f l ang e  17c .  By 

s t a r t ing  the  moto r  20 ,  the  ro t a r y holder  17b  i s  ro t a t ed  in  a  presc r ibed  

d i rec t ion .  Note  t hat ,  p inch  valves  19b,  whose  heigh t  co r responds  to  t ha t  

o f  t he  tube  nozz les  19a ,  a re  l oca t ed  a t  lower  end  o f  the  ro t a r y ho lder  

17b.  The p inch  valves  19b a re  capab le  o f  p inching  and  c los ing the  tube  

nozz les  19a  so  as  t o  p revent  t he  l i qu id  res in  f rom dropping  downward .  

One  o f  the  d i spens ing  uni t s  18  wi l l  be  exp la ined  wi th  refe rence  to  

F ig .  6 .  The  o ther  d i spens ing  uni t  18  i s  locat ed  on  the  o ther  s ide  o f  t he  

s yr inge  hold ing  un i t  17 ,  but  i t  has  the  same s t ructu re ,  so  explanat ion  

wi l l  be  omi t t ed .  The d i spens ing uni t  18  includes  a  main  bod y par t  18a ,  

wh ich  i s  capable  o f  moving  to  and  away f rom the  s yr inge  ho ld ing  un i t  

17 ,  and  a  p i s ton  ho ld ing  uni t  18b ,  wh ich  i s  held  b y the  main  bod y par t  

18a  and  capab le  o f  moving  upward  and  downward .  A p is ton  18c,  which  

i s  capab le  o f  moving upward  and  downward ,  i s  provided  to  an  upper  

pa r t  o f  t he  p i s ton  ho ld ing  un i t  18b .  A chuck 18d ,  wh ich  receives  and  
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ho lds  t he  s yr inge  19 ,  i s  p rov ided  to  the  p i s ton  ho ld ing  un i t  18b  and  

locat ed  under  t he  p i s ton  18c .  A gu ide  18e,  which  cor rect l y ho lds  

pos tu res  o f  t he  s yr i nge  19  and  the  tube  nozz le  19a ,  i s  loca ted  under  t he  

chuck 18d .  By s t a r t ing  a  d r iv ing  source  (e .g . ,  moto r,  cyl inder  un i t ) ,  no t  

shown,  the  main  bod y par t  18a  i s  moved f rom a  wai t i ng  pos i t ion ,  which  

i s  s epara t ed  f rom a  l i qu id  d i spens ing  pos i t ion  J ,  toward  the  s yr inge  

ho ld ing  un i t  17  so  as  t o  ho ld  the  s yr inge 19  b y the  chuck 18d .  Then ,  t he  

main  bod y par t  18b ,  wh ich  i s  hold ing  the  s yr inge  19 ,  i s  moved to  t he  

l iqu id  d i spens ing  pos i t i on  J  and  opens  the  p inch  va lve  19b.  Nex t ,  the  

p i s ton  18c i s  moved  downward ,  b y a  d r iv ing  source  (e .g . ,  cyl inder  un i t ,  

moto r ) ,  no t  shown,  and  p ress - f i t t ed  in to  the  s yr inge  19 ,  so  tha t  t he  

l iqu id  res in  i s  d i spensed  on to  the  work  W f rom the  tube  nozz le  19a .  

Upon d ispens ing  a  p resc r ibed  amount  o f  t he  l iqu id  res in  on to  the  work  

W,  the  p i s ton  18c i s  s topped  and  the  p inch  valve  19b c loses  t he  tube  

nozz le  19a ,  so  that  ex cess ivel y f eeding the  l i qu id  res in  and  

con taminat ing  the  res in  mold ing  mach ine  can  be  p reven ted .   

A d isposa l  cup  21  i s  p rov ided  in  t he  v i c in i t y o f  t he  main  bod y 

par t  18a .  Qua l i t y  o f  t he  l iqu id  res in  wh ich  s t ays  i n  a  l ower  end  par t  o f  

the  t ube  nozz le  19a  wi l l  de t e r io ra t e .  Thus ,  the  de t er io ra t ed  res in  in  the  

lower  end  i s  d i scharged  in to  the  d i sposa l  cup  21  when  the  l i qu id  res in  i s  

d i spensed  f rom the  s yr inge  19 .  The  d isposal  cup  21  i s  t u rned  to  t he  

l iqu id  d i spens ing  p os i t i on  J  be fo re  the  l i qu id  res in  i s  d i spensed  on to  

the  work  W so  as  to  d i spose  the  det e r io ra t ed  r es in .  

A work  mount ing  par t  22 ,  on to  which  the  work  W t ransfe r red  

f rom the  robo t  hand 1  i s  mounted ,  a t  the  l iqu id  d i spens ing  pos i t i on  J .  

The  robot  hand  1  put  t he  work  W in to  the  res in  feed ing  sect ion  B unt i l  

suppor t ing  p ro j ec t ions  22a  a re  be tween two  hand  f ingers  (see  F igs .  1  

and  6 ) ,  so  t hat  t he  ca r r i e r  p l a t e  K  i s  s e t  on  the  suppor t ing  p ro j ect ions  

22a  in  a  s t a t e  where  the  work  W i s  he ld  b y the  robo t  hand  1 .  The  work  
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W is  re l eased  f rom the  robot  hand  1  and  mounted  onto  the  work  

moun t ing  par t  22 ,  and  the  ca r r i e r  p l a t e  K o f  t he  work  W is  suppor t ed  b y 

the  suppor t ing  pro j ect ions  22a .  A weigh ing  uni t  23  i s  p rov ided  to  t he  

work  moun t ing  par t  22  so  as  t o  measure  weigh ts  o f  t he  work  W and  the  

l iqu id  res in  fed  on  the  work  W.  An  amoun t  o f  d i spens ing  the  l i qu id  

res in  has  been  s to red  as  the  res in  dat a ,  and  the  l i qu id  res in  can  be  

d i spensed  wi th  an  accuracy o f ,  fo r  example ,  ±  abou t  3  g  w i th  respec t  t o  

the  ob ject  value .  In  th i s  case ,  ac tual  r es in  feed ing  dat a  ( e .g . ,  number  o f  

a  r es in  feeding  un i t ,  number  o f  a  s yr inge ,  amoun t  o f  f eed ing  res in ,  t ime 

to  s t a r t  f eed ing  res in ,  t ime  to  complet e  f eeding  res in )  a re  s to red  as  

opera t ion  da t a  o f  t he  work  W.   

In  t he  res in  feeding  sect ion  B,  a  r emain ing  amoun t  o f  the  l i qu id  

res in  i n  the  s yr inge 19  se t  i n  t he  d i spens ing  un i t  18  i s  moni to red  b y 

measur ing  the  ve r t i ca l  pos i t i on  o f  the  p i s ton  18c  so  as  to  au tomat i ca l l y  

ex change  the  s yr inge  19 .  When  exchanging  the  s yr inge  19  i s  needed,  

the  used  s yr inge  19  i s  r e tu rned  to  the  s yr inge  hold ing  uni t  17 ,  and  the  

new s yr inge 19 ,  wh ich  i s  f i l l ed  wi th  the  l iqu id  res in ,  i s  au tomat i ca l l y  

se t  i n  the  d i spens ing  uni t  18 .  When  a l l  o f  t he  s yr inges  19  he ld  b y the  

s yr inge  ho ld ing  uni t  17  a re  vacant ,  a  message  fo r  p rompt ing to  

ex change  the  s yr inges  19  he ld  b y the  s yr inge  hold ing  uni t  17  i s  shown 

in  the  indica t ing  se ct ion  J  (s ee  Fig .  1 ) ,  so  t hat  an  opera to r  can  manua l l y  

ex change  the  s yr inges  19 .  S ince  the  s yr inges  19  can  be  ex changed  wi th  

feeding  the  res in  f rom the  s yr inge  19  se t  i n  the  d i spens ing  uni t  18 ,  the  

res in  molding  mach ine  need  not  be  s topped ,  so  that  th rough pu t  of  t he  

machine  can  be  improved.  

The  work  W,  on  which  the  l i qu id  res in  has  been  fed ,  i s  sucked and  

conveyed ,  f rom the  work  mount ing  par t  22  to  t he  p res s  s ec t ion  C ,  b y the  

robot  hand 1 .  For  example ,  i f  t ime  to  convey the  work  W f rom the  res in  

feeding  sec t ion  B to  the  p ress  s ec t ion  C i s  long ,  t he re  i s  a  poss ib i l i t y  
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tha t  the  l iqu id  res in  abso rbs  moi s tu re  o r  i s  hea t ed  befo re  se t t i ng  in to  

the  p ress  s ec t ion  C .  However,  in  t he  p resent  embod iment ,  t he  work  W 

can  be  conveyed ,  b y the  a r t i cu l a t ed  robo t  2 ,  i n  a  shor t  t ime.  In  

compar i son  wi th  a  conven t ional  t echno logy,  in  which  the  work  i s  moved,  

b y a  cyl inder  un i t ,  a long p resc r ibed  routes ,  the  conveyance  o f  t he  

p resent  embod iment  can  be  pe r fo rmed  in  a  shor t  and  cons t ant  

p rogrammed  t ime .   

S ince  the  two d i spens ing  un i t s  18  and  the  common s yr inge  

ho ld ing  un i t  17  a re  emplo yed  and  the  s yr inges  19  are  au tomat i ca l l y  

ex changed ,  t he  res in  can  be  cont inuous l y fed  wi thout  in t er rup t ion .  The  

res in  feeding  sec t ion  B has  t he  compact  s t ructu re  and  i s  capable  o f  

fo l lowing the  mold ing  ac t ions  o f  t he  p lu ra l i t i e s  o f  p res s  s ec t ions  C  

which  a re  cont inuous l y opera t ed ,  so  that  p roduct ion  e ff i c i ency can  be  

improved .  

In  the  above  desc r ibed  embod iment ,  t he  l iqu id  res in  i s  u sed  as  t he  

res in .  The res in  feeding sect ion  B can  feed  o ther  t ypes  o f  r es in  (e .g . ,  

t ab l e t  r es in ,  powder  res in ,  granula r  r es in ,  pas t e  r es in ,  shee t  r es in )  

accord ing  to  t ypes  o f  works  o r  produc ts .  In  case  o f  us ing  powder  o r  

granula r  r es in ,  a  un i t  fo r  conveying  res in  may be  p rov ided  to  t he  robot  

hand 1 ,  and  the  res in  may be  ind i rec t ly  fed  onto  the  work  W.  In  th i s  

case ,  t he  robot  hand 1  conveys  the  work  W and  the  res in  t o  the  p ress  

s ec t ion  C,  and  the  res in  contac ts  and  molds  the  work  W af te r  the  res in  

i s  heat ed  and  mel t ed  in  t he  p ress  s ec t ion  C ,  so  tha t  qual i t y o f  t he  

molded  p roduct  can  be  improved .  

(P ress  Sect ion  C)  

Nex t ,  the  s t ructu re  o f  the  p ress  s ec t ion  C  wi l l  be  expla ined  wi th  

re fe rence  to  Figs .  7A -10 .   

In  the  p resent  embodiment ,  a s  shown in  Fig .  1 ,  the  p lu ra l i t i e s  o f  

p res s  s ec t ions  C a re  loca t ed  on  the  inner  s ide  o f  t he  guide  ra i l s  4 .  
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Number  o f  t he  p res s  s ec t ions  C  i s  not  l imi t ed  to  two .  One  p res s  s ec t ion  

C,  o r  t h ree  o r  more  p res s  s ec t ions  C  may be  emplo yed .  No te  tha t ,  in  t he  

res in  molding  mach ine  o f  the  p resen t  embod iment ,  t he  gu ide  ra i l s  4  may 

be  ex t ended.  In  th i s  case ,  number  o f  t he  p rocess ing  sec t ions ,  e .g . ,  the  

p res s  s ec t ion  C ,  may be  inc reased  wi thou t  changing  the  ex is t i ng  

s t ruc tu re .  In  case  that  mov ing  the  a r t i cu l a t ed  robo t  2  a long the  gu ide  

ra i l s  4  and  actuat ing  the  robot  hand 1  o f  the  a r t i cu l a t ed  robot  2  a re  

s imul t aneous l y pe r formed ,  t he  work  W can  be  conveyed rap id l y.  The  

p res s  s ec t ions  C  may be  used  to  res in -mold  works  o f  s ame  t ype  o r  

d i ffe rent  t ypes .  Each  o f  the  p res s  s ec t ions  C  i s  d iv ided  f rom the  

conveying  a rea  b y a  pa r t i t i on  wal l  24  having  an  open ing  24a .  The 

opening  24a i s  usua l l y c losed  b y a  shu t te r  25 ,  but  the  shu t t e r  25  can  be  

ac tuat ed  to  open  the  opening  24a .  The  shut t er  25  i s  d r iven  b y a  d r iv ing  

source ,  e .g . ,  cyl inder  uni t ,  so l enoid .  

In  F ig .  7A,  the  p ress  s ec t ion  C  includes  a  known p ress  uni t  26 ,  

wh ich  has  a  mol ding  d i e  se t  capable  o f  c l amping and  res in -molding  the  

work  W.  In  the  p res s  un i t  26 ,  an  upper  d i e  ( fo r  ex ample ,  f i xed  d i e )  28  i s  

p rovided  to  an  upper  p l a t en  27 ,  and  a  lower  d i e  ( fo r  ex ample ,  movab le  

d i e )  30  i s  p rovided  to  a  l ower  p l a t en  29 .  The work  W,  whi ch  has  been  

se t  on  the  lower  d i e  30 ,  i s  c l amped ,  by the  upper  d i e  28  and  the  lower  

d i e  30 ,  so  as  to  compress ion -mold  the  work  W.  Four  t i e  ba rs  31  a re  

p i e rced  th rough  co rners  o f  the  upper  p l a t en  27  and  the  lower  p l a t en  20  

so  as  t o  guide  the  open -c lose  ac t ion  o f  the  molding  d i e  se t .  

A loader  32 ,  which  i s  capab le  o f  r ec ip rocal l y  moving  between  the  

p res s  un i t  26  and  the  conveying  a rea  11 ,  i s  p rovided  in  each  o f  the  p res s  

s ec t ions  C.  A work  moun t ing  sect ion  33 ,  which  co r responds  to  each  o f  

the  p res s  s ec t ions  C,  i s  l ocat ed ,  i n  f ron t  o f  the  opening  24a  c losed  b y 

the  shut t e r  25 ,  in  t he  conveying  a rea  11 .  The  work  W,  which  i s  sucked 

and  he ld  b y the  robot  hand 1  and  on  which  the  l i qu id  res in  has  been  fed ,  
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i s  t r ans fe r red  onto  the  work  moun t ing  sect ion  33 ,  and  the  molde d  work  

W,  which  has  been  t aken  out  f rom the  p res s  un i t  26  b y the  loader  32 ,  i s  

t r ans fe r red  onto  the  work  moun t ing  sec t ion  33 ,  too .   

Ra i l s  34  a re  ex t ended  f rom the  inner  space  o f  t he  pres s  un i t  26  to  

the  conveying  a rea  11 ,  inc lud ing  a  pos i t ion  above the  wor k  mount ing  

sect ion  33 ,  v i a  the  opening  24a  of  t he  pa r t i t i on  wal l  24 .  The loader  32  

can  be  rec ip rocat ed  between  the  p ress  uni t  26  and  the  conveying  a rea  11  

a long the  ra i l s  34 .  The  ra i l s  34  are  respec t ivel y p rov ided  on  the  bo th  

s ides  of  the  opening  24a  so  as  not  t o  in t e r fe re  wi th  t he  open -close  

ac t ion  o f  the  shu t t e r  25 .  The loader  32  s t ands  b y a t  a  pos i t i on  above  the  

work  mount ing  sect ion  33 ,  r ece ives  the  work  W f rom the  robot  hand 1 ,  

conveys  the  work  W in to  the  lower  d i e  30 ,  t akes  out  t he  molded  work  W 

f rom the  lower  d i e  30  and  t r ans fe rs  the  molded  work  W onto  the  work  

moun t ing  sec t ion  33 .  

In  F ig .  7A,  a  f i lm  feeding  uni t  35  i s  p rov ided  to  t he  upper  p l a t en  

27 ,  to  which  the  upper  d i e  28  having  a  cav i t y i s  a t t ached ,  as  shown b y 

do t t ed  l ines .  A long re l ease  f i lm 36  ( see  F ig .  8A) ,  which  covers  a  

c l amping face  o f  the  upper  d i e  28 ,  i s  ex tended  be tween  ree l s  of  the  f i lm  

feeding uni t  35  and  wound the reon .  The re l ease  f i lm  36  i s  sucked and  

held  on  the  c l amping face  of  t he  upper  d i e  28  b y a  known suck ing  

mechani sm.  The  r e l ease  f i lm 36  has  enough  heat  r es i s t ance  aga ins t  heat  

o f  t he  mold ing  d i e  se t  and  can  be  eas i ly  pee l ed  f rom the  c lamping face  

o f  t he  upper  d i e  28 .  The re l ease  f i lm 36  i s  composed  o f  a  mate r i a l  

hav ing  f l ex ib i l i t y and  ex tens ib i l i t y,  e .g . ,  PTFE,  ETFE,  Pe t ,  FE P,  g l ass  

c lo th  includ ing  f luo r ine ,  po l yprop ylene ,  po l yv in yl idene ch lo r ide .   

Nex t ,  conveying  the  work  W to  and  f rom the  p ress  s ec t ion  C and  

p res s ing ac t ion  o f  t he  p ress  s ec t ion  C wi l l  be  exp la ined .  In  Fig .  7A,  t he  

upper  d i e  28  and  the  lower  d i e  30  o f  t he  p r es s  uni t  26  i s  opened ,  and  the  

opening  24a  o f  the  pa r t i t i on  wal l  24  i s  c losed  b y the  shu t t e r  25 .  The 
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work  W,  which  has  been  sucked  and  he ld  b y the  robo t  hand 1 ,  i s  

r e l eased  f rom the  robot  hand 1  and  received  b y the  work  mount ing  

sect ion  33 .  When  the  robot  hand 1  i s  moved away,  t he  loader  32  ca t ches  

the  work  W,  b y a  hand ,  and  conveyed the  work  W f rom the  work  

moun t ing sect ion  22  to  t he  lower  d i e  30  o f  t he  p ress  uni t  26  th rough the  

opening  24a ,  wh ich  has  been  opened b y the  shu t t e r  25 ,  a s  shown in  F ig .  

7B.  The re fo re ,  the  work  W can  be  se t  i n  the  lower  d i e  30 .  

The  s t a t e  where  the  work  W is  s e t  i n  the  lower  d i e  30  i s  shown in  

F ig .  8A.  When  the  loader  32 ,  which  has  se t  the  work  W,  i s  r e turned  

f rom the  p res s  uni t  26  to  the  conveying  a rea  11  th rough  the  open ing  24a ,  

the  opening  24a i s  c losed  b y the  shut t er  25  and  the  p res s  un i t  26  c l amps  

the  work  W to  pe r fo rm compress ion  molding .  The lower  d i e  30  i s  moved 

upward ,  so  that  t he  work  W is  c l amped  between  the  upper  d ie  28  and  the  

lower  d i e  30  as  shown in  F ig .  8B.  The re l e ase  f i lm  36  has  been  sucked  

and  held  on  the  c l amping face  o f  t he  upper  d i e  28  inc luding  the  cav i t y 

28a .   

Upon  complet ing  the  compress ion  mold ing ,  the  molding  d i e  se t  o f  

the  p res s  uni t  26  i s  opened  as  shown in  F ig .  8C ,  t he  work  W is  s epara t ed  

f rom the  upper  d i e  28 ,  on  which  the  re lease  f i lm  36  i s  sucked  and  he ld ,  

and  l e f t  on  the  lower  d i e  30 .  The  shut t e r  25  opens  the  open ing  24a ,  and  

then  the  loader  32  ente rs  the  p res s  un i t  26  f rom the  conveying  a rea  11 .  

The  loader  32  t akes  out  t he  molded  work  W f rom the  low er  d i e  30  and  

t r ans fe r s  the  work  W to  the  work  mount ing  sect ion  33  in  the  conveying  

a rea  11  (see  Fig .  7A) .  

Another  example  o f  t he  p ress  un i t  26  wi l l  be  expla ined  wi th  

re fe rence  to  Figs .  9A -10 .   

No te  tha t ,  t he  s t ructu ra l  e l ement s  desc r ibed  above a re  ass igne d  

the  same s ymbols  and  exp lana t ion  wi l l  be  omi t t ed .  For  example ,  i n  the  

E-WLP method ,  an  adhes ive  t ape  S  i s  adhered  to  the  ca r r i e r  p l a t e  K o f  
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the  work  W,  and  semiconduc to r  ch ips  T,  which  a re  adhered  on  the  

adhes ive  t ape  S ,  a re  molded  wi th  res in .  The  molded  p roduct ,  in  wh ich  

the  semiconducto r  ch ips  T a re  molded  wi th  res in ,  i s  de t ached  f rom the  

ca r r i e r  p l a t e  K .  The adhes ive  sheet  S  i s  a  f i lm having  the rmal  foaming 

p roper t y,  so  i t s  adhes ive  fo rce  can  be  reduced  b y app l ying  hea t .  

There fo re ,  t he  molded  p roduc t  c an  be  separa t ed  f rom the  ca r r i e r  p l a t e  K 

a f t e r  comple t ing  the  mold ing  ac t ion .  In  t he  molding  p rocess  us ing  such  

the  work  W,  the re  i s  a  poss ib i l i t y t ha t  r educ t ion  o f  t he  adhes ive  force  o f  

the  adhes ive  shee t  S  i s  s t a r t ed ,  b y app l ying  heat ,  when the  work  W is  

d i rec t l y se t  on  the  lower  d i e  30  o f  t he  p ress  uni t  26 .  So ,  the  

semiconducto r  ch ips  T wi l l  be  moved ,  toward  the  oute r  edge  o f  the  

ca r r i e r  p l a t e  K,  by the  res in  f l owing on  the  car r i e r  p la t e  K.  Thi s  

phenomenon  i s  ca l l ed  “ f l ying  d i e” .  A bo t tom face  o f  t he  wor k  W has  a  

la rge  a rea ,  bu t  t he  molded  p roduct  i s  t h in .  Upon  se t t ing  the  work  W in  

the  lower  d i e  30  o f  the  p ress  un i t  26 ,  v i scos i t y  o f  l iqu id  res in  80 ,  which  

i s  f ed  to  adhes ive  faces  o f  t he  semiconducto r  ch ips  T,  i s  inc reased  b y  

heat  conduc ted  f rom a  c l ampin g face  o f  t he  lower  d i e  30 .  By the  

inc rease  o f  the  v i scos i t y,  the re  i s  a  poss ib i l i t y  t ha t  cu r ing  the  res in  

ex cess ivel y p rogres ses .   

Thus ,  as  shown in  F ig .  9A,  f l oat  p ins  37 ,  which  ac t  a s  the  work  

suppor t ing  sec t ion ,  a re  p rovided  in  the  lower  d i e  30  so  as  t o  separa t e  

the  work  W f rom the  c l amping face  o f  the  lower  d i e  30  when  the  work  

W i s  conveyed  in to  the  p ress  uni t  26  and  se t  i n  the  lower  d ie  30 ,  which  

has  been  heat ed  abou t  180℃ .  The  f loat  p ins  37  a re  a lways  b i ased ,  b y 

co i l  sp r ings  38  p rovided  in  the  lower  d i e  30 ,  so  that  upper  ends  o f  t he  

f l oat  p ins  37  a re  p ro j ect ed ,  f rom the  lower  d i e  30 ,  t oward  the  upper  d i e  

28 .  P re fe rabl y,  sp r ing  modulus  o f  the  co i l  sp r ings  38  i s  des igned  that  

the  f l oat  p ins  37  a re  no t  complet e l y re t rac t ed  in to  the  lower  d i e  30  (a  

c l ea rance  ex is t s  between  the  work  W and  the  c l amping face  o f  t he  lower  
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die  30 )  when  the  work  W is  moun ted .  Note  t hat ,  i n  case  tha t  the  w ork  W 

is  f l oat ing -suppor t ed ,  f rom the  c l amping face  o f  t he  lower  d i e  30 ,  b y 

the  f loa t  p ins  37  as  desc r ibed  above ,  t he  lower  d i e  30  does  no t  i n t e r fe re  

wi th  t he  hand o f  t he  loader  32  and  the  work  W can  be  caugh t  eas i l y.  In  

th i s  case ,  p re fe rably,  a  suck ing  me chan ism fo r  suck ing  the  work  W on to  

the  lower  d i e  30  i s  p rovided .  By suck ing  the  work  W onto  the  lower  d i e  

30  when  the  mold ing  d i es  28  and  30  a re  opened ,  adher ing  the  work  W 

on to  the  upper  d i e  28  can  be  p revented .   

No te  tha t ,  as  shown in  F ig .  10 ,  t he  fou r  f loa t  p ins  38  a re  equa l l y 

separa t ed  wi th  angu la r  s epara t ion  o f  90° .  The f loa t  p ins  37  a re  loca t ed  

ou ts ide  o f  a  mount ing  a rea  V o f  t he  semiconduc to r  ch ips  T,  which  i s  

shown b y a  do t t ed  l ine  in  t he  d rawing.  Wi th  th i s  s t ruc tu re ,  r educ t ion  o f  

the  adhes ive  fo rc e  o f  t he  adhes ive  sheet  S  locat ed  immedia t e l y above  

the  f loat  p ins  37 ,  wh ich  i s  caused  b y the  heat  conduc ted  b y the  f loat  

p ins  37 ,  can  be  p reven ted ,  and  bend  o f  t he  ca r r i e r  p l a t e  K ,  which  i s  

caused  when the  ca r r i e r  p l a t e  K  i s  c l amped between  the  c lamper  o f  t he  

upper  d i e  28  and  the  f loat  p ins  37 ,  can  res t ra ined .  

Number  and  a r rangement  of  t he  f loa t  p ins  37  may be  op t ional l y 

changed .  For  ex ample ,  t h ree  f l oat  p ins  may be  p rovided  wi th  angu la r  

s epara t ion  o f  120° .  The shape  o f  t he  f l oat  p ins  37  may b e  opt ional l y 

des igned  as  f a r  a s  the  heat  conduct ion  f rom the  c l amping face  o f  the  

lower  d i e  30  can  be  res t ra ined .  For  example ,  the  shape  o f  t he  f l oat  p ins  

37  may be  fo rmed  in to  a  rod  whose  sect ional  shape  i s  a  c i rc l e  o r  a  

r ec t angle ,  a  p ipe ,  a  p l a t e ,  a  f r ame,  e t c .  

In  F i g .  9A,  t he  work  W is  s e t  i n  t he  p ress  uni t  26  whose  molding  

d i es  28  and  30  a re  opened .  The  work  W presses  t he  f loat  p ins  37 

downward  but  f loa t ing -suppor t ed  in  t he  s t a t e  where  the  work  W is  

s epara t ed  f rom the  c l amping face  o f  the  lower  d i e  30 .  There fore ,  ev en  i f  

the  work  W is  s e t  i n  t he  hea t ed  d i e ,  i t  i s  d i ff i cu l t  t o  conduc t  t he  hea t  
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f rom the  c l amping face  to  the  work  W immediat e l y be f o re  t he  l iqu id  

res in  80  ex tends  on  the  adhes ive  sheet  S ,  so  that  d i sp l acement  o f  t he  

semiconducto r  ch ips  T and  moving  the  sem iconduc to r  ch ips  T toge ther  

wi th  t he  f l owing l iquid  res in  80  can  be  p revented .  Concret e l y,  the  

l iqu id  res in  80  app l i ed  onto  the  ca r r i e r  p l a t e  K  outward l y f lows  and  

ex tends  f rom an  ou te r  pa r t  t he reof ,  so  amoun t  o f  f l owing the  res in  i s  

max imized ,  in  t he  ou te r  pa r t ,  when the  res in  i s  appl i ed ,  and  the  f l ying  

d i e  wi l l  occur  eas i ly.  Namel y,  b y hea t ing  f rom the  c l amping face  o f  t he  

lower  d i e  30 ,  the  adhes ive  fo rce  o f  t he  adhes ive  shee t  S  i s  r educed  and  

the  l iqu id  res in  80 ,  whose  v i scos i t y  i s  t empora r i l y reduced ,  f lows  

toward  the  semiconduc to r  ch ips  T.  There fo re ,  t he  f l ying  d ie  wi l l  occur  

eas i l y.  The l i quid  res in  80  i s  b rough t  in to  con tact  wi th  t he  c l amping 

face  o f  the  upper  d ie  28 ,  so  that  the  l i qu id  res in  80  on  the  upper  s ide ,  

wh ich  i s  s epara t ed  f rom the  semicondu c to r  ch ips  T,  p re fe rent i a l l y f l ows  

and  heat ing  the  adhes ive  shee t  S  i s  r es t ra ined  to  p revent  t he  reduc t ion  

o f  t he  adhes ive  fo rce .  There fo re ,  t he  f l ying  d i e  can  be  e ffec t ivel y 

p revented .  

Fur the r,  i t  i s  d i ff i cu l t  t o  conduct  the  heat  f rom the  c l amping face  

o f  the  lower  d i e  30  to  t he  work  W,  so  that  v i scos i t y o f  t he  res in  whose  

ge l  t ime  i s  shor t  i s  i nc reased  and  f lowab i l i t y  o f  t he  res in  i s  l owered  

befo re  t he  res in  ex tends .  There fo re ,  t he  work  W can  be  pe rfec t l y  

molded  and  qua l i t y o f  the  molded  p roduct  can  be  im proved.  

In  F ig .  9B,  t he  molding  d i es  28  and  30  o f  the  p res s  uni t  26  a re  

c losed .  The work  W i s  c l amped  between the  upper  d i e  28  and  the  lower  

d i e  30 ,  and  the  f loa t  p ins  37  compress  the  co i l  sp r ings  38  to  re t rac t  t he  

upper  ends  o f  t he  f l oat  p ins  37  in to  the  lower  d i e  30 .   

Upon  complet ing  the  compress ion  molding ,  the  mold ing  d i es  28  

and  30  o f  the  p ress  uni t  26  are  opened .  In  F ig .  9C ,  the  lower  d i e  30  i s  

moved downward ,  t he  work  W is  s epara ted  f rom the  mold ing  face  of  t he 
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upper  d i e  28 ,  which  i s  covered  wi th  the  re l ease  f i lm 36 ,  and  the  upper  

ends  o f  t he  f l oat  p ins  37  a re  p ro j ec t ed  f rom the  lower  d i e  30  b y sp r ing  

force  o f  t he  co i l  sp r ings  38 ,  so  tha t  t he  work  W can  be  

f loat ing-suppor t ed  wi th  fo rming the  c l ea rance  be tween  the  work  W and  

the  lower  d i e  30 .  In  t h i s  s t a t e ,  the  shut t e r  25  i s  opened,  the  l oader  32  

ente rs  the  p ress  un i t  26  f rom the  conveying  a rea  11 ,  and  the  loader  32  

ca t ches  the  molded  work  W f rom the  lower  d i e  30  and  conveyed  to  t he  

conveying  a rea  11  so  as  t o  t r ans fe r  t he  molded  work  W to  the  work  

moun t ing  sec t ion  33  (see  Fig .  1 ) .  The  cont ro l  s ec t ion  G s tores  ac tua l  

molding  dat a ,  e .g . ,  number  o f  the  used  p res s  s ec t ion  C ,  t emperature  

cu rve  o f  t he  molding  d i e ,  c l amping -p ressu re  cu rve ,  th i ckness  o f  molded  

par t s ,  amount  o f  t he  used  re l ease  f i lm,  in  t he  memor y un i t  47  as  

opera t ion  da t a .  

(Work  Ex amina t ion  Sec t ion  D)  

Nex t ,  t he  work  examina t ion  sec t ion  D wi l l  be  expla ined  wi th  

re fe rence  to  Fig .  11 .  In  F ig .  11 ,  a  l i nea r  r a i l  39a  i s  p rov ided  on  a  base  

sect ion  39 .  A movable  s t age  40  i s  capable  of  r ec ip rocal l y moving  a lo n g  

the  ra i l  39a .  The  movab le  s t age  40  i s  d r iven  b y a  known mechan ism.  For  

ex ample ,  a  nut  s ec t ion  of  t he  movab le  s t age  40  i s  s crewed wi th  a  ba l l  

bea r ing  screw,  and  the  ba l l  bea r ing  screw i s  ro t a t ed ,  in  t he  both  

d i rec t ion  ( i . e . ,  a  no rmal  d i rec t ion  and  a  reverse  d i rec t ion ) ,  b y a  moto r,  

so  t hat  the  movable  s t age  40  can  be  rec ip rocal l y moved a long the  ra i l  

39a .  

The  movable  s t age  40  i s  l ocat ed  a t  a  work  rece iv ing  pos i t ion ,  

wh ich  co r responds  to  one end  o f  the  ra i l  39a .  The work  W,  which  has  

been  compress ion -molded  in  the  p res s  s ec t ion  C ,  i s  mounted  onto  the  

movab le  s t age  40 ,  b y the  robot  hand  1 ,  and  the  suc t ion  i s  r e l eased ,  so  

that  the  work  W can  be  t r ans fe r red .  The work  conveying  mechani sm H 

has  a  pai r  o f  l ase r  d i sp l acemen t  gauges  41 ,  wh ich  a re  respect ive l y 
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locat ed  above  and  under  the  work  W moun ted  on  the  movab le  s t age  40  

locat ed  a t  the  work  receiv ing  pos i t i on .  There fo re ,  a  t h i ckness  o f  t he  

work  W is  measured ,  b y emi t t i ng  l ase r  beams  f rom the  l a ser  

d i sp l acement  gauges  41 ,  be fo re  the  work  W i s  moun ted  on to  the  

movab le  s t age  40  by the  robot  hand 1 .  The  con t ro l  s ec t ion  G s to res  t he  

measured  th i ckness  as  t he  opera t ion  dat a .  In  t h i s  case ,  a  t h i ckness  o f  

the  molded  p roduct  can  be  obta ined  by subt rac t ing  a  t h i ckness  o f  t he  

ca r r i e r  p l a t e  K f rom that  o f  the  work  W.  The  movab le  s t age  40  moves  

f rom the  one  end  o f  t he  ra i l  39a  to  t he  o ther  end  the reo f .  An  ex te rna l  

shape  examinat ion  sect ion  42  i s  loca t ed  a t  a  pos i t i on  above  the  o ther  

end  o f  t he  ra i l  39a .  In  the  ex t ernal  shape ex aminat ion  sec t ion  42 ,  

images  o f  t he  molded  p rod uct s  a re  pho tographed a t  a  t ime o r  

r espect ive l y so  as  t o  examine i f  f au l t y  po in ts ,  e .g . ,  i n su ff i c i en t  mold ing ,  

f l ow mark ,  f l ying  d i e ,  ex i s t  o r  not .  Ex amina t ion  resu l t s  ( e .g . ,  good/bad) ,  

t ypes  o f  f au l t y po in t s ,  pho tographed  images ,  e t c .  a re  s tored  in  t he  

memor y uni t  47  as  t he  opera t ion  dat a .  Upon comple t ing  the  examinat ion ,  

the  movable  s t age  40 ,  on  which  the  molded  work  W i s  mounted ,  i s  

r e tu rned  to  t he  work  t r ans fe r r ing  pos i t i on ,  and  then  the  work  W i s  

t r ans fe r red  to  the  robot  hand  1  and  conveyed  to  t he  the r mal l y-cu r ing  

sect ion  E .   

No te  t hat ,  i f  a  f au l ty  po in t ,  e .g ,  ex cess ivel y insu ff i c i en t  molding ,  

i s  de t ec t ed ,  t he  resu l t  i s  shown b y the  indica t ing sect ion  J ,  the  en t i r e  

molding  machine  i s  s topped  to  pe r fume  main tenance ,  so  that  p roducing  

bad  p roduc ts  can  be  p reven ted .  

(Thermal l y-cu r ing  Sec t ion  E)  

Nex t ,  t he  the rmal ly - cu r ing  sect ion  E  wi l l  be  exp la ined  wi th  

re fe rence  to  Figs .  12A and  12B.  The the rmal l y -cu r ing  sect ion  E  

includes  a  cu r ing  fu rnace  43 .  The ex amined works  W are  accommodated  

in  t he  cu r ing  fu rnace  43 ,  b y the  robot  hand  1 ,  so  as  t o  t he rmal l y cu re  
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(pos t -cu re)  the  res in  a t  abou t  120 -150℃ .  In  F ig .  12A,  pa i rs  o f  s l i t s  43a  

a re  formed ,  in  the  s ide  faces  o f  the  cu r ing  fu rnace  43 ,  and  a r ranged  in  

the  ve r t i ca l  d i rec t ion  a t  r egu la r  s epara t ions .  The works  W can  be  

accommodated  in  t he  cu r ing  fu rnace  43  and  ver t i ca l l y a r ran ged  wi th  the 

regu lar  s epara t ions .  To  accommodate  t he  works  W in  the  cu r ing  fu rnace  

43 ,  each  o f  t he  works  W is  i nse r t ed  the re in  a long the  pa i r  o f  the  s l i t s  

43a  fac ing  each  o ther.   

As  shown in  F ig .  1 ,  an  inner  door  44  i s  r espect ivel y p rov ided  to  a  

s ide  wal l  o f  t he  cu r ing  fu rnace  43 ,  wh ich  faces  t he  conveying  a rea  11 .  

An  oute r  door  45  i s  r espect ivel y p rov ided  to  a  s ide  wa l l  o f  t he  cu r ing  

furnace  43 ,  which  faces  out s ide  o f  the  res in  molding  machine .  As  

shown in  F ig .  12A,  t he  inner  door  44  has  p lu ra l i t i e s  o f  open ings  44a,  

each  o f  wh ich  co r responds  to  the  pai r s  o f  s l i t s  43a  ver t i ca l l y a r ranged .  

The  openings  44a  a re  respec t ivel y opened  and  c losed  by open -close  

doors  46 .  The open -close  doors  46  usual l y c lose  the  open ings  44a.  As  

shown in  F igs .  1  and  12A,  two  spaces ,  each  o f  which  inc ludes  12  pa i r s  

o f  the  s l i t s  43a ,  a re  fo rmed  in  t he  cu r ing  fu rnace  43 ,  so  the  cueing  

furnace  43  can  pos t -cure  24  works  W s imul t aneous l y.  

In  t he  present  embodiment ,  i f  t ime between  complet ing  the  res in  

molding  in  t he  p res s  s ec t ion  C  and  s t a r t ing  the  pos t  cure  i s  long ,  the re  

i s  a  poss ib i l i t y t ha t  t he  res in -molded  par t  of  t he  work  W bends .  

However,  t he  work  W can  be  smoothl y conveyed ,  i n  t he  ve r t i ca l  

d i rec t ion ,  b y the  a r t i cu l a t ed  robo t  2 ,  so  t hat  t he  work  W can  be  

smooth l y moved  to  an y pa i r  o f  s l i t s  34a  locat ed  a t  an y heigh ts  fo r  a  

shor t  t ime .  In  case  tha t  t he  conveying  t ime  in f luences  qua l i t y  o f  t he  

molded  p roduc ts ,  the  e ffec t  o f  shor ten ing  the  conveyi ng  t ime,  b y  

emplo ying  the  ar t i cu l a t ed  robo t  2 ,  i s  great .  

As  shown in  F ig .  12B,  b y opening  one  o f  the  open -close  doors  46 ,  

the  robot  hand  1  i s  capab le  o f  in se r t ing  the  two  works  W in to  the  s l i t s  
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34a .  Namel y,  t he  two works  W can  be  ve r t i ca l l y a r ranged  and  

accommodated .  By respect ive l y ac tuat ing  the  open -close  doors  46 ,  t he  

works  W can  be  inse r t ed  and  t aken  out  th rough  the  respec t ive  openings  

44a  having  smal l  a rea ,  so  t hat  t emperatu re  reduc t ion  o f  t he  cu r ing  

furnace  43  and  heat  r ad i a t ion  toward  the  conveying  a rea  11  can  be  

p revented .  

The  work  W ex amined in  the  work  ex aminat ion  sec t ion  D i s  

sucked  and  conveyed to  t he  cu r ing  fu rnace  43  b y the  robot  hand 1 .  As  

shown in  F ig .  12A,  the  open -close  doors  46  c lose  the  openings  44a,  and  

the  cu r ing  fu rnace  43  i s  heat ed  a t  a  p resc r ibed  t emperatu re .  For  

ex ample ,  i n  case  o f  in se r t ing  the  work  W in to  the  uppermos t  s l i t s  43a ,  

the  cont ro l  s ec t ion  G cont ro l s  a  dr iv ing  mechan ism (no t  shown)  so  as  t o  

open  the  uppermos t  open -close  door  46 ,  which  co r responds  to  t he  

uppermos t  s l i t s  43a ,  when  the  robo t  hand  1  approache s  to  t he  inner  door  

44  ( see  F ig .  12B) .  Nex t ,  t he  robot  hand 1  en t er s  t he  cu r ing  fu rnace  43  

and  inse r t s  t he  work  W in  the  uppermos t  s l i t s  43a .  The  robot  hand  1  

re l ease  the  suct ion  to  t r ans fe r  t he  work  W to  the  cu r ing  fu rnace  43 ,  and  

then  the  robot  hand  1  ev acua tes  f rom the  cur ing  fu rnace  43 .  When the  

robot  hand  1  l eaves  f rom the  inner  door  44 ,  the  open -c lose  door  46  i s  

c losed .  The  above desc r ibed  act ions  a re  repeat edl y pe r fo rmed .  Af t e r  a  

p resc r ibed  t ime  l apsed ,  the  robot  hand  1  en t e rs  t he  cu r ing  fu rnace  43  

aga in  to  suck  and  hold  the  cu red  work  W,  then  the  robot  hand  1  t akes  

ou t  the  work  W f rom the  cu r ing  fu rnace  43  and  conveys  i t  to  t he  cool ing  

sect ion  N.  

(Coo l ing  Sec t ion  N)  

As  shown in  F ig .  11 ,  t he  cool ing  sec t ion  N inc ludes  a  coo l ing  

magaz ine  48 ,  which  i s  l oca t ed  above  the  work  examinat ion  sect ion  D.  

Pa i rs  o f  s l i t s  48a  a re  fo rmed ,  i n  t he  bo th  s ide  faces  o f  t he  coo l ing  

magaz ine  48 ,  a t  r egula r  s epara t ions  in  t he  ve r t i ca l  d i rec t ion .  The  works  
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W can be  accommodated  in  t he  coo l ing  magaz ine  48  and  ver t i ca l l y 

a r ranged  wi th  the  regu la r  s epara t ions .  To  accommodate  t he  work  W in  

the  cool ing  magaz ine  48 ,  each  o f  t he  works  W is  i n se r t ed  the re in  a long 

the  pai r  o f  t he  s l i t s  48a  fac ing  each  o ther.  The  a r t i cu l a t ed  robot  2  i s  

capab le  o f  moving  to  op t iona l  ve r t i ca l  pos i t i ons ,  so  t he  works  W can  be  

inser t ed  in to  the  op t iona l  pa i rs  o f  s l i t s  48a .  The  work  W,  whose  

res in -molded  par t  has  been  thermal l y cu red ,  i s  sucked and  conveyed  to  

the  pa i r  o f  s l i t s  48a  ( t r ans fe r r ing  pos i t ion ) ,  b y the  robo t  hand 1 .  And  

then ,  t he  suct ion  i s  r e l eas ed  to  t r ans fe r  t he  work  W to  the  s l i t s .  The 

work  W is  l e f t  in  t he  cool ing  sect ion  N for  a  p resc r ibed  t ime ,  so  that  t he  

work  W is  na tu ra l ly  cooled .  No te  t hat ,  t he  coo l ing sect ion  N may be  

separa t ed  f rom the  work  examinat ion  sect ion  D,  bu t  t he  res in  mold ing  

machine  can  be  downsized  b y us ing  the  vacant  space  above  the  work  

ex aminat ion  sec t ion  D.  

(Work  Accommodat ing  Sec t ion  F)  

As  desc r ibed  above ,  t he  s t ructu re  of  the  work  accommodat ing  

sect ion  F  i s  t he  same as  t hat  o f  the  work  feeding  sect ion  A.  The robot  

hand 1  t akes  the  work  W,  which  has  been  coo led  in  the  cool ing  sect ion  

N,  and  conveyed  to  the  ad j acent  work  accommodat ing  magaz ine  10  so  

as  to  accommodate  the re in .  

(Con t ro l  Sect ion  G)  

As  shown  in  Fig .  1 ,  the  cont ro l  s ec t ion  G has  a  CPU and  the  

memor y un i t  47 ,  e . g . ,  ROM, RAM,  so  as  t o  cont ro l  t he  above  desc r ibed  

sect ions .  Cont ro l  p rograms ,  l i s t s  o f  works  W to  be  conveyed,  conveyin g  

o rder,  code dat a  a t t ached  to  works  W are  s to red  in  t he  memor y un i t  47 .  

The  CPU reads  requ i red  p rograms f rom the  ROM and  wr i t es  them in  the  

RAM to  execu te  t he  p rograms,  t emporar i l y s to res  i nput t ed  da t a  i n  t he  

RAM,  p rocesses  t he  inpu t t ed  dat a  and  outpu ts  commands  on  the  bas i s  o f  

the  cont ro l  p rograms.  
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Data  inc luding  opera t ion  dat a  o f  the  work  feed ing  sect ion  A (e .g . ,  

s l i t  numbers  o f  us ing  s l i t s  o f  t he  work  feed ing  magaz ine) ,  opera t ion  

dat a  o f  t he  code reading  uni t  16  (e .g . ,  r ec ipe  da t a ,  r es in  cond i t ions ,  

molding  cond i t ions ,  cur ing  condi t i ons ,  coo l ing  condi t i ons ) ,  da t a  o f  t he  

res in  feed ing  sec t ion  B (e .g . ,  s yr inge  numbers ;  ( t ypes  of  r es in ,  th awing  

t ime  and  to t a l  amoun t  o f  s to r ing  res in ) ,  amoun t  o f  use  res in  ( fo r  each  

feeding ac t ion / to t a l  amoun t ) ,  t ime of  s t a r t ing  feeding ac t ions / t ime o f  

complet ing  the  feed ing  ac t ions ) ,  opera t ion  dat a  o f  t he  p res s  s ec t ions  C 

(e .g . ,  t emperatu re  cu rves  o f  the  mol d ing  d i e  se t s ,  c l amping p ressu re  

cu rves ,  t h i cknesses  o f  molded  p roduc t s ,  amount  o f  used  re l ease  f i lms ) ,  

opera t ion  da t a  o f  the  cu r ing  fu rnace  43  (e .g . ,  t empera tu re  o f  the  

furnace) ,  opera t ion  dat a  of  the  work  examinat ion  sect ion  (e .g . ,  f l ying  

d i e ,  th i cknesse s  o f  molded  p roduc ts ) ,  opera t ion  dat a  o f  the  work  

accommodat ing  sect ion  F  (e .g . ,  pos i t i ons  o f  us ing  s l i t s ) ,  e t c .  a re  

inpu t t ed  to  the  con t ro l  s ec t ion  G an y t ime ,  and  the  cont ro l  s ec t ion  G 

ou tput s  r equi red  commands .  The con t ro l  s ec t ion  G makes  the  above 

desc r ibed  opera t ion  da t a  and  mold ing  condi t i ons  co r re l a t e  wi th  each  o f  

the  works  W and  s to res  them.  There fo re ,  ac tual  p roduc t ion  condi t i ons  

o f  the  molded  works  W can  be  known.  For  ex ample ,  the  molding  

condi t i ons  and  opera t ion  da t a  can  be  conf i rmed  b y reading  t he  dat a  

code  of  the  ca r r i e r  p l a t e  K  o f  t he  molded  work  W.  S ince  the  ac tua l  dat a  

r e l a t i ng  to  t he  molded  p roduc ts  can  be  eas i l y  known,  they can  be  used  

to  opt imize  the  molding  condi t i ons .  

No te  t hat ,  in  the  p resent  embodimen t ,  the  cont ro l  s ec t ion  G i s  

p l aced  to  enclose  the  work  conveying  mechanism H wi th  o ther  

p rocess ing  sec t ions ,  bu t  the  cont ro l  s ec t ion  G may remote -con t ro l  t he  

p rocess ing  sect ions  b y rad io  o r  communicat ion  l i nes .  

F ig .  13  i s  an  ex ample  o f  t iming  char t s  o f  the  res in  molding  

machine ,  i n  wh ich  fo ur  works  W (W1 -W4) a re  sequen t i a l l y  fed  f rom the  
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feeding  magaz ine  and  accommodated  in  the  accommodat ing  magaz ine .  

Two d i spens ing  uni t s  18 f  and  18g and  two  pres s  uni t s  26a  and  26b  a re  

used .  Number  o f  t he  s l i t s  43a  of  the  cu r ing  fu rnace  43  i s  24 ,  and  number  

o f  t he  s l i t s  48a  o f  t he  cool ing  magaz ine  48  on  the  coo l ing  sect ion  N i s  

fou r.  In  t h i s  example ,  a  cyc l e  t ime  o f  each  o f  t he  p rocess ing  sect ions  

ob ta ined  b y d iv id ing  a  r equi red  p rocess ing  t ime o f  each  p rocess ing 

sect ion  b y max imum number  of  the  p rocess ib l e  w orks  (e .g . ,  number  o f  

un i t s ,  number  o f  s l i t s ) .  In  the  the rmal  cu r ing sect ion  E whose  requi red  

p rocess ing  t ime  i s  r e l a t i vel y long ,  number  o f  t he  s l i t s  43a  i s  inc reased  

so  as  t o  i nc rease  number  o f  t he  works  to  be  cu red  s imul t aneous l y.  

There fo re ,  the  p rocess i ng  ac t ion  i s  no t  del ayed  in  t he  the rmal  cu r ing  

sect ion  E .  

However,  cyc l e  t imes  o f  t he  p rocess ing  sect ions  canno t  be  

equa l iz ed .  Thus ,  t iming  o f  f eed ing  the  work  W to  and  t ak ing  ou t  the  

work  W from the  p rocess ing  sect ions  ex cep t  t he  spec i f i c  p rocess ing  

sect i on  whose  p rocess ing  t ime i s  l onges t  are  con t ro l l ed  on  the  bas i s  o f  

t iming  o f  f eeding  the  work  W to  and  tak ing  ou t  t he  work  W f rom the  

spec i f i c  process ing  sect ion .  In  F ig .  1 3 ,  the  p rocess ing  cyc l e  o f  t he  

p res s  un i t s  26a  and  26b  a re  l onges t ,  so  t iming  o f  t ak ing  ou t  t he  work  

W3 f rom the  work  feeding  sect ion  A i s  s e t  b y back  cal cu la t ion .  In  t h i s  

case ,  t iming  o f  conveying  each  o f  t he  works  W1 -W4 is  des igned  so  as  to  

e l imina te  was t ing  t ime whi l e  r es in -molding  the  works  W1 and  W3 in  

the  p ress  uni t  26a  and  whi l e  r e s in -mold ing  the  works  W2 and  W4 in  the  

p res s  uni t  26b .  Concret e l y,  when  res in -molding the  work  W1 in  the  

p res s  uni t  26a  i s  complet ed ,  t he  nex t  work  W3 i s  f ed  in to  the  vacant  

p res s  uni t  26a .  The  t iming o f  f eeding  the  work  W3 i s  de f ined  b y back  

cal cu la t ion .  Fig .  14A i s  a  t ab l e  showing work  conveying  o rder  o f  a  

r ec t angu lar  pa r t  o f  F ig .  13 ,  wh ich  i s  i nd icat ed  b y do t t ed  l ines .  

According  to  t he  t ab l e ,  when  the  work  No .  1  i s  conveyed  f rom the  p res s  
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un i t  26a  to  t he  work  ex aminat ion  sec t ion  D,  the  nex t  work  No .  3  i s  

conveyed  f rom the  d i spens ing  un i t  18 f  to  the  p ress  uni t  26a ,  and  the 

ex amined work  No .  1  i s  conveyed  in to  the  cu r ing  fu rnace  43 .   

     S imi l a r l y,  when  the  work  No.  2  i s  conveyed  f rom the  p ress  un i t  

26b  to  the  work  examinat ion  sec t ion  D ( i . e . ,  the  l ase r  d i sp l acement  

gauge  41  and  the  ex te rnal  shape ex aminat ion  sect ion  43) ,  t he  nex t  work  

No .  4  i s  conveyed  f rom the  d i spens ing  uni t  18g  to  the  p res s  un i t  26b ,  

and  the  ex amined  work  No.  2  i s  conveyed  in to  the  cu r ing  f u rnace  43 .  As  

desc r ibed  above ,  t he  p lu ra l i t i es  o f  works  a re  s imul t aneous l y p rocessed  

and  wai t i ng  t ime  fo r  conveying  the  works  a re  min imized ,  so  tha t  the  

en t i r e  r es in  molding  mach ine  can  res in -mold  the  works  e ff ic i en t l y.  

F ig .  14B shows  an  ex ample  o f  p r ior i t y  t ab l es ,  wh ich  i s  s to red  in  

the  memor y uni t  47  and  shows h igh -p r io r i t y p rocesses .  Conveying  o rder  

o f  t he  works  W conveyed  b y the  a r t i cu l a t ed  robot  2  i s  con t ro l l ed  on  the  

bas i s  o f  the  p r io r i t y  t ab l es .  By p revious l y as s igning  the  p r ior i t i es  o f  

conveying  the  works  W conveyed  b y the  a r t i cu l a t ed  robo t  2  as  shown in  

F ig .  14B,  o rder  o f  conveying  the  work  W may be  changed  according  to  

the  p r io r i t i es  when  the  du ra t ion  of  t ime  befo re  s t a r t ing  to  convey the  

work  W is  shor t .  Therefo re ,  b y cons ider ing  the  pr io r i t i es ,  t he  work  W,  

which  has  been  ass igned  h igh -p r io r i t y and  shou ld  be  conveyed  as  soon  

as  poss ib l e ,  i s  f i r s t l y conveyed ,  so  tha t  qual i t y o f  t he  work  W can  be  

improved .  

F ig .  14C  shows an  ex ample  o f  o rder  t ab l es ,  wh ich  shows change  

o f  t he  conveying  o rder.  F ig .  14C shows  an  ex ample  o f  changing  o rder  of  

conveying  the  work  W f rom the  res in  feed ing  sec t ion  B to  the  p res s  

s ec t ion  C a f t e r  t he  work  W i s  conveyed f rom the  cool ing  sect ion  N to  

the  work  accommodat ing  sec t ion  F.  The  ac t ion  o f  conveyin g  the  work  W 

f rom the  coo l ing  sect ion  N to  the  work  accommodat ing  sec t ion  F,  whose  

p r ior i t y  i s  l ow and  which  may be  conveyed  an y t ime  and  wi l l  no t  
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in f luence  qua l i t y  o f  the  molded  p roduc t ,  i s  pos tponed ,  so  that  qual i t y o f  

the  molded  p roduct s  can  be  improved wi th  improv ing  p rocess ing  

e ff i c i ency o f  t he  en t i r e  r es in  mold ing  mach ine .  Note  tha t ,  p r io r i t y o f  

changing  the  conveying  o rder  may be  previous l y p rogrammed and 

changed  b y inpu t t i ng  commands .  

As  desc r ibed  above ,  t he  conveying  o rder  o f  the  works  W is  

de f ined  on  the  bas i s  o f  the  p rocess ing  cyc l es  and  the  conveying  

p r ior i t i es ,  so  t ha t  t he  conveying  act ions  o f  the  work  conveying  

mechani sm H can  be  acce l e ra t ed  and  made more  e ff i c i en t  according  to  

the  molding  ac t ion  perfo rmed  in  t he  p ress  s ec t ion  C .  Fur the r,  the  work  

feeding  ac t ion  and  the  work  t ake -ou t  ac t ion  fo l low the  molding  ac t ion  

so  as  to  improve  opera t ing  e ff i c i enc i es  of  t he  p res s  un i t s  o f  the  p ress  

s ec t ion  C.  In  case  that  opera t ion  o f  a  pa r t  o f  t he  p rocess ing  sec t ions  

shou ld  be  s topped fo r  main t enance ,  e t c . ,  max imum  number  o f  

s imul t aneous  p rocess ing  in  each  of  t he  p rocess ing  sec t ions  may be  

changed  so  as  to  change  the  p rocess ing  cyc l e  t ime.  There fo re ,  the  

conveying  o rder  may be  changed on  the  bas i s  o f  the  changed p rocess ing  

cyc l e  t ime.  In  case  o f  t roub le  or  main t enance ,  the  res in  molding  can  be  

con t inued  wi thout  s e t t i ng  complex  p rocesses .  

F ig .  15  i s  a  t iming  char t  o f  another  example  o f  conveyi ng  the  

works .  Un l ike  F ig .  13 ,  the  works  W1 -W4 are  a l t e rna t e l y fed  f rom the  

work  feeding  magaz ines  9a  and  9b  and  a l t e rna t e l y accommodated  in to  

the  work  accommodat ing  magaz ines  10a and  10b.  In  th i s  case ,  

p lu ra l i t i e s  o f  t ypes  o f  r es in  (e .g . ,  two  t ypes  o f  r es in )  may be  fed  to  

p lu ra l i t i e s  o f  t ypes  o f  works ,  and  p lura l i t i es  of  t ypes  o f  works  may be  

se l ec t ive l y fed  to  p lu ra l i t i es  o f  t ypes  o f  molding  d i e  se t s  o f  t he  p res s  

s ec t ion  C .  In  th i s  example  to o ,  t he  two d i spens ing  uni t s  18 f  and  18g and  

the  two  p ress  uni t s  26a  and  26b  a re  used ,  and  the  cu r ing  fu rnace  43  has  

24  s l i t s  43a .   
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In  t h i s  ex ample ,  p lu ra l i t i e s  o f  the  s yr inges  19 ,  i n  wh ich  d i ffe rent  

t ypes  o f  l i qu id  res in  a re  respect ive l y s to red ,  a re  a t t ach ed  to  the  s yr inge  

ho ld ing  uni t s  17 ,  and  p lu ra l i t i e s  o f  t he  s yr inges  19  a re  se l ec t ivel y fed  

to  t he  d i spens ing  uni t s  18 f  and  18g.  Wi th  th i s  s t ructu re ,  p lura l i t i e s  o f  

t ypes  o f  t he  l i qu id  res in  can  be  s imul t aneous l y fed  f rom the  d i spens ing  

un i t s  18f  and  18g,  s o  tha t  mix  p roduc t ion ,  i n  which  p lu ra l i t i es  o f  t ypes  

o f  p roduc ts  a re  p roduced wi th  us ing  p lu ra l i t i e s  of  t ypes  o f  r es in ,  can  be  

pe rfo rmed .  Di ffe rent  molding  d i e  se t s  are  r espect ive l y p rov ided  in  t he  

p res s  uni t s  26a  and  26b,  and  the  works  W are  se l ec t ivel y f ed  f rom each  

o f  the  work  feeding  magaz ines  9a  and  9b  to  t he  p ress  uni t s  26a  and  26b.  

There fo re ,  t he  res in  mold ing  can  be  s imul t aneous l y pe r f o rmed in  t he  

p lu ra l i t i e s  o f  t ypes  o f  mold ing  d i e  se t s ,  so  t hat  mix  p roduct ion ,  i n  

wh ich  p lu ra l i t i es  o f  t ypes  o f  p rod uct s  a re  p roduced  wi th  us ing  

p lu ra l i t i e s  o f  t ypes  o f  r es in ,  can  be  pe r formed .  

Fur the r,  th i cknesses  o f  r es in -molded  par t s  can  be  changed  

accord ing  to  t ypes  o f  r es in ,  and  amoun t  o f  f eed ing  res in  can  be  changed  

accord ing  to  t ypes  o f  molding  d i e  se t s ,  so  mold i ng  act ions  under  

p lu ra l i t i e s  o f  cond i t ions  can  be  pe r fo rmed  s imul t aneous l y.  In  the  res in  

molding  machine  o f  t he  p resent  embodimen t ,  p roduct  dat a  can  be  

ob ta ined  b y read ing  the  dat a  code a t t ached  to  the  ca rr i e r  p l a t e  K o f  each  

o f  the  works  W,  and  the  works  W are  p rocessed ,  i n  t he  p rocess ing  

sect ions ,  on  the  bas i s  o f  t he  p roduct  da ta .  Fur the r,  p rocess ing  o rder  o f  

the  p rocess ing  sect ions  can  be  changed.  So ,  a ss igning  the  p rocess ing  

ac t ion  o f  each  o f  t he  p rocess ing  sec t ions  and  changing  the  p rocess ing  

ac t ions  w hen  t rouble  occurs  a re  not  r equ i red ,  so  that  wai t ing  t ime  can  

be  e l iminated  and  p roduc t ion  e ff i c i ency o f  the  res in  molding  mach ine  

can  be  improved.  

By emplo ying  the  res in  molding  machine  o f  t he  p resent  

embod iment ,  t he  sequent i a l  p rocess ing  ac t ions ,  inc ludi ng  feeding  the  
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work W and the  res in ,  r es in -molding  the  work  W,  ex amining  the  molded  

work  W,  pos t -cur ing the  molded  work  W and  accommodat ing  the  

molded  work  W,  can  be  e ff i c i en t l y pe r fo rmed,  b y the  compact  s t ruc tu re ,  

under  specs  o f  p roduct s .   

In  t he  above  de sc r ibed  res in  molding  machine ,  t he  two  d i spens ing  

un i t s  18 f  and  18g a re  p rovided  in  t he  res in  feeding  sect ion  B,  and  the  

two p res s  un i t s  26a  and  26b a re  p rov ided  in  the  p ress  s ec t ion  C ,  but  

number  o f  t he  uni t s  may be  inc reased .  Number  o f  the  a r t i cu l a t ed  ro bo t  2  

o f  t he  work  conveyi ng  mechan ism H i s  no t  l imi t ed  to  one,  so  p lu ra l i t i es  

o f  a r t i cu l a t ed  robo ts  may be  used  to  convey the  works  W in  d iv ided  

conveying  a reas .   

The  p res s  uni t  26  i s  not  l imi t ed  to  t he  compress ion  mold ing  uni t .  

Fo r  ex ample ,  the  p res s  uni t  26  may be  a  t r ans fe r  mold ing  uni t  o r  a  

molding  uni t  which  p roduces  a  decompressed  d i e  space  and  res in -molds  

a  work  in  t he  decompressed  d i e  space .   

The  works  W to  be  molded  and  the  molded  works  W may b e  s to red  

in  one  magaz ine .  Namel y,  the  magaz ine  ac t s  a s  t he  work  feeding  sect ion  

A and  the  work  accommodat ing  sect ion  F.  In  th i s  case ,  p re fe rab l y,  the  

molded  works  W are  accommodated  in  the  magaz ine  a f t e r  the  cool ing  

p rocess  so  as  to  p reven t  the  works  W to  be  molded  f rom being  heat ed  b y 

the  molded  works  W.   

Nex t ,  ano ther  p ress  uni t  26  wi l l  be  ex pla ined  wi th  re fe rence  to  

F igs .  16A -18 .  Note  t hat ,  t he  s t ructu ra l  e l emen ts  desc r ibed  above  are  

ass igned  the  same symbols  and  explana t ion  wi l l  be  omi t t ed .  

In  t he  shown p ress  un i t  26 ,  a  decompressed  d i e  space  (nega t ive  

p res su re  d i e  space)  i s  p roduced  in  t he  molding  d i e  se t ,  and  compress ion  

res in -mold ing  i s  pe r fo rmed  the re in .   

In  F ig .  16A,  t he  upper  d i e  28  includes  an  upper  c l amper  28d,  

wh ich  enc loses  a  heat  upper  cavi t y p i ece  28c  and  whose  lower  end  face  
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i s  l ocat ed  under  a  l ower  face  o f  t he  upper  cavi t y p i ece  28c .  A concave 

formed  b y the  upper  cavi t y p i ece  28c and  the  upper  c l amper  28d i s  an  

upper  cavi t y 28a .  The upper  c l amper  28d i s  suspended,  i n  an  upper  base  

(no t  shown) ,  b y sp r ings .  There fo re ,  t he  upper  c l amper  28d i s  capa ble  o f  

moving  upward  and  downward  wi th  respec t  t o  t he  upper  cavi t y p i ece  

28c .  Note  t hat ,  t he  upper  cavi t y p i ece  28c may be  suspended,  i n  t he 

upper  base  (no t  shown) ,  b y sp r ings ,  and  the  upper  cavi t y p iece  28c  ma y 

app l y p ressu re  t o  res in .  The  cav i t y p i ece  28 c may be  moved  downward  

b y a  wedge  mechan ism.  The  re l ease  f i lm 36  i s  sucked  and  held  on  the  

c l amping face  o f  t he  upper  d i e  28 ,  wh ich  includes  the  upper  cavi t y 28a .   

The lower  d i e  30  includes  a  lower  base  30g and  a  lower  cavi t y 

p i ece  30b,  which  i s  mounted  o n  the  lower  base  30g.  In  t he  lower  cavi t y 

p i ece  30b,  the  f l oat  p ins  37  a re  a lways  b i ased  to  p ro j ect  f rom the  

c l amping face  o f  t he  lower  d i e  30  by the  co i l  sp r ings  38 .  A lower  

c l amper  30c,  which  enc loses  t he  lower  cavi t y p i ece  30b ,  i s  

f l oa t ing-suppor t ed ,  b y  sp r ings  30d,  in  t he  lower  base  30g.  A gap  

between  the  lower  base  30g,  on  which  the  lower  c l amper  30c s l i des ,  and  

the  lower  cav i t y p i ece  30b  i s  s ea l ed  by an  O - r ing  30e .  A sucking  hole  

30 f ,  wh ich  i s  communicat ed  to  a  work  moun t ing  sect ion  o f  t he  lower  d i e  

30 ,  i s  fo rmed in  t he  lower  c l amper  30c .  The suck ing  ho le  30f  i s  

connected  to  a  vacuum suct ion  uni t .   

As  shown in  F ig .  16A,  t he  work  W inc ludes  the  ca r r i e r  p l a t e  K ,  on  

which  the  semiconducto r  ch ips  T a re  adhered  b y the  adhes ive  shee t  S .  

The l i quid  res in  80  i s  f ed  onto  a  s emiconducto r  ch ip  hold ing  face  o f  t he  

ca r r i e r  p l a t e  K ,  on  which  the  semiconducto r  ch ips  T a re  adhered .  In  t h i s  

s t a t e ,  t he  work  W is  moun ted  onto  the  c l amping face  o f  t he  opened 

lower  d i e  30 .  At  t hat  t ime ,  the  f l oat  p ins  37  a re  p ro j ect ed  f rom the  

c l amping face  o f  t he  lower  d i e  30 ,  the  work  W is  f l oat ing - suppor t ed  and  

separa t ed  f rom the  c l amping face  o f  t he  lower  d i e  30  heat ed  b y a  hea t e r  
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(no t  shown) .  The  re l ease  f i lm  36  i s  sucked and  he ld  on  the  c l amping 

face  o f  t he  upper  d i e  28  inc lud ing  the  u pper  cavi t y 28a .   

Nex t ,  a s  shown in  F ig .  16B,  t he  lower  d i e  30  moved  upward  to  

c lose  the  mold ing  d i e  se t .  F i rs t l y,  t he  l ower  c l amper  30c  contac ts  the  

upper  c l amper  28d ,  so  that  a  d i e  space  U i s  fo rmed ,  and  then  the  d i e  

space  U i s  decompressed  b y the  vacuum  suct ion  uni t  (not  shown) ,  so  

that  the  decompressed  space  (nega t ive  p res su re  space)  can  be  p roduced .   

Nex t ,  a s  shown in  F ig .  17A,  t he  lower  d i e  30  i s  fu r the r  moved  

upward ,  so  that  the  upper  c l amper  28d c l amps  the  work  W ( the  adhes ive  

shee t  S  and  the  ca r r i e r  p l a t e  K)  and  the  upper  cavi t y 28a  i s  f i l l ed  wi th  

the  l iqu id  res in  80 .  The  l iquid  res in  80  i s  d i rec t l y hea t ed  b y hea t  f rom 

the  upper  cavi t y p i ece  28c ,  so  that  the  res in  can  f low eas i l y and  f i l l i ng  

the  cavi t y wi th  the  res in  can  be  accel e ra t ed .  However,  d i r ec t l y-hea t ing  

the  adhes ive  shee t  S  can  be  res t ra ined .  

Nex t ,  as  shown in  F ig .  17B,  the  upper  cavi t y p i ece  28c i s  s l i ght l y 

moved  downward ,  b y an  ac tuato r  (not  shown) ,  i n  a  d i rec t ion  ind icat ed  

b y an  a r row,  so  as  to  appl y f ina l  p res su re  to  t he  res in .  By th i s  a c t ion ,  

the  work  W can  be  compress ion -molded .  In  the  molding  p rocess ,  the  

adhes ive  shee t  S  i s  heat ed  b y hea t  f rom the  lower  cavi t y p i ece  30b ,  but  

the  res in  does  no t  move.  There fo re ,  no  semiconduc to r  ch ips  T a re  

moved  b y the  f lowing res in  80 .  At  t hat  t ime,  t he  upper  ends  of  t he  f l o a t  

p ins  37  a re  re t rac t ed  in to  the  lower  cavi t y p i ece  30b ,  so  the  work  W i s  

c l amped  b y the  upper  cavi t y p i ece  28c  and  the  lower  cavi ty p i ece  30b .  

There fo re ,  t he  res in  can  per fec t l y f i l l  t he  cavi t y and  a i r  i nc luded  in  the  

res in  can  be  purged .   

Upon  complet ing  the  compress ion  molding ,  the  vacuum suc t ion  

un i t  i s  t u rned  o ff ,  and  the  lower  d i e  30  i s  moved downward  so  as  t o  

open  the  mold ing  d ie  se t .  As  shown in  Fig .  18 ,  t he  res in  i s  s epara t ed  

f rom the  re l ease  f i lm 36 ,  and  the  work  W is  supp or t ed  b y the  f loat  p in s  
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37 ,  which  a re  p ro j ect ed  f rom the  c l amping face  o f  the  lower  d i e  30 .  The  

work  W is  conveyed,  b y the  loader  32 ,  f rom the  lower  d i e  30  to  the  

work  mount ing  sect ion  in  t he  conveyin g  a rea  11 .  And  then ,  the  work  W 

is  sucked  and  he ld  b y th e  robo t  hand 1  and  conveyed  to  the  work  

ex aminat ion  sect ion .  By p roducing  the  decompressed  d i e  space  in  the  

c l amping s t a t e  o f  t he  mold ing  d i e  se t ,  a i r  i nc luded  in  t he  res in  f l owing 

on  the  work  W hav ing  a  l a rge  res in  f l ow a rea  can  be  purged ,  so  tha t  

qua l i t y  o f  t he  molded  p roduct  can  be  improved.  

No te  t hat ,  t he  ca r r i e r  p l a t e  K  i s  c l amped  b y the  upper  c l amper  28d  

and  the  lower  cavi ty p i ece  30b,  and  the  mold ing  d i e  se t  i s  c losed  wi th  

heat ing  the  ca r r i e r  p l a t e  K  b y the  lower  cav i t y p i ece  30b .  There fo re ,  t he  

upper  cavi t y p i ece  28c  can  be  re l a t i vely moved  downward .  In  t h i s  case  

too ,  t he  ca r r i e r  p l a te  K  i s  not  d i rec t ly  mounted  on  the  lower  cav i t y 

p i ece  30b ,  so  tha t  d i rec t l y -hea t ing  the  adhes ive  shee t  S  can  be  

p revented .  There fo re ,  i f  f l owing the  l i qu id  res in  80  i s  c omplet ed  befo re  

reduc ing  the  adhes ive  fo rce  o f  the  adhes ive  shee t  S ,  mov ing the  

semiconducto r  ch ips  T b y the  f lowing res in  can  be  p reven ted .   

Another  example  o f  t he  ca r r i e r  p l a t e  K  i s  shown in  F ig .  19 .  The 

shape  o f  the  ca r r i e r  p l a t e  K  i s  no t  l imi t ed  to  t he  c i rcu l a r  shape  shown in  

F ig .  10 .  For  ex ample ,  a  r ec t angula r  ca r r i e r  p l a t e  K (e .g . ,  a  square  

ca r r i e r  p l a t e  K) ,  wh ich  i s  shown in  Fig .  19  b y do t t ed  l ines ,  may be  used .   

F ig .  19  i s  a  p l an  v i ew o f  the  lower  d i e  30 ,  on  which  the  work  W 

including  the  car r i e r  p l a t e  K  i s  moun ted .  The lower  cav i t y p i ece  30b 

and  the  lower  c l amper  30c  enc los ing  the  lower  cavi t y p i ece  30b ,  which  

cons t i t u t e  t he  lower  cavi t y,  a re  fo rmed in to  rec t angula r  shapes .  Ai r  

ven t  grooves  30i  a re  r ad i a l l y fo rmed a t  fou r  co rners  o f  the  c l amping  

face  o f  t he  lower  c l amper  30c.  The f loa t ing  p ins  37  a re  

f l oat ing-suppor t ed  b y the  co i l  sp r ings  (not  shown)  and  locat ed  near  

co rners  o f  the  l ower  cavi t y p i ece  30b.  The  f loa t  p ins  37  a re  l ocat ed 
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ou ts ide  o f  a  s emiconducto r  ch ip  mount ing  a rea  V o f  t he  work  W.  

The  l iquid  res in  80  i s  f i r s t l y  heaped  in  a  cen ter  par t  o f  t he  work  

W but  r ad i a l l y ex t ended  b y c los ing  the  mold ing  d i e  se t .  To  reduce  

amoun t  o f  f l owing  the  l i qu id  res in  80 ,  t he  l i qu id  res in  80  may be  

app l i ed ,  a long the  rec t angu la r  cavi t y,  b y a  wr i t ing -d ispens i ng  uni t .  

No te  tha t ,  t he  shapes  o f  t he  ca r r i e r  p l a te  K,  the  lower  cav i t y p i ece  30b  

and  the  lower  c l amper  30c  enc los ing  the  lower  cavi t y p i ece  30b  a re  not  

l imi t ed  to  t he  rec t angula r  shapes .  They ma y be  fo rmed  in to  po l ygona l  

shapes ,  d i s to r t ed  c i rcu l a r  shapes ,  e t c .   

In  case  o f  t ha t  t he  a i r  ven t  grooves  30 i ,  wh ich  a re  fo rmed  in  the  

rec t angu lar  ca r r i e r  p l a t e  K ,  a re  r equi red ,  a i r  vent  p ins  30h  may be  used  

so  as  not  to  fo rm res in  f i ns  in  the  a i r  vent  grooves  30 i .  Fo r  ex ample ,  t he  

a i r  vent  p ins  30h  a re  p rovided  in  t he  upper  d i e  28  and  b i ased ,  b y co i l  

sp r ings ,  t o  move  wi th  respec t  to  t he  c lamper.  Note  t hat ,  l ower  ends  o f  

the  a i r  ven t  p ins  30h  may be  p ro j ec t ed ,  f rom the  c l amping face  o f  t he  

c l amper,  accord ing  to  degree  o f  opening the  molding d i e  se t ,  so  as  t o  

c lose  the  a i r  vent  grooves  30i .  In  t h i s  case ,  p re fe rabl y,  the  pos i t ions  o f  

the  lower  ends  o f  t he  a i r  vent  p ins  30h a re  ad jus t ed  to  c lose  the  a i r  ven t  

grooves  30 i  when the  l i qu id  res in  80  i s  ex t ended b y c los ing  the  mold ing  

d i e  se t  and  f rond  ends  o f  t he  f l owing res in  80  reach  pos i t ions  shor t  o f  

the  a i r  ven t  grooves  30i .  Wi th  th i s  s t ruc tu re ,  i nsu ff i c i en t l y - f i l l ing  res in  

can  be  p reven ted .  

The  a i r  vent  p ins  30h  may be  p rov ided  in  the  lower  d i e  30  

accord ing  to  the  s t ructu re  o f  t he  mold ing  d i e  se t .  Fu r the r,  t he  a i r  vent  

p ins  30h may be  p rov ided  in  bo th  o f  the  upper  d i e  28  and  the  lower  d i e  

30 .  Degree  of  p ro j ect ing  the  a i r  vent  p ins  30h  may be  ad jus t ed  b y an  

ac tuato r,  e .g . ,  pneumat i c  cyl inder  uni t ,  s ervo  moto r,  in s t ead  o f  the  co i l  

sp r ings .  The f loat  p ins  37  may be  re t rac t ed  in to  the  lower  cavi t y p i ece  

30b a f t e r  the  a i r  vent  p ins  30h  c lose  the  a i r  vent  grooves  30i .   
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In  t he  p resen t  embodiment ,  heat  conduct ion  to  the  work  W,  which  

has  been  se t  in  the  molding  d i e  se t ,  can  be  del ayed ,  so  tha t  r educt ion  o f  

the  adhes ive  fo rce  o f  the  adhes ive  sheet  S ,  on  which  the  semiconduc to r  

ch ips  T a re  adhered ,  can  be  prevented .  Flowab i l i t y o f  t he  res in  can  be  

main t a ined  wi th  res t ra in ing  inc rease  o f  v i scos i t y o f  t he  res in  fed  on to  

the  semiconducto r  ch ip  hold ing  face ,  so  that  qua l i t y o f  the  molded  

p roduc t  can  be  improved.  

F ig .  20  shows  a  p l anar  l ayou t  o f  another  embod iment  o f  t he  res in  

molding  mach ine  re l a t i ng  to  t he  p resen t  i nven t ion .  The  p rocess ing 

sect ions  including  the  work  feed ing  sect ion  A,  a  l i qu id  res in  feeding  

sect ion  B1,  a  granula r  r es in  f eed ing  sect ion  B2,  a  work  t r ans fe r r ing  

mechani sm B3 ,  t he  p ress  s ec t ions  C,  t he  work  examina t ion  sect ion  

(coo l ing  sect ion )  D ,  t he  the rmal ly - cu r ing  sec t ion  E,  the  work  

accommodat ing  sec t ion  F  and  the  con t ro l  s ec t ion  G fo r  con t ro l l i ng  the  

p rocess ing  sec t ions  a re  l ocat ed  to  enclose  the  mov ing  a rea  o f  t he  

a r t i cu l a t ed  robo t  o f  t he  work  conveyin g  mechani sm H.  Note  t hat ,  t he  

s t ruc tu ra l  e l ement s  desc r ibed  in  the  fo rmer  embodimen t  a re  as s igned  

the  same s ymbols  and  exp lana t ion  wi l l  be  omi t t ed .  Un ique  po in ts  o f  the  

p resent  embodimen t  wi l l  be  main l y ex p la ined .  

In  t he  work  t r ans fe r r ing  mechani sm B3,  a  code  read ing  uni t  16a  

and  an  a l igner  16b  a re  p rov ided  to  a  windshie ld  f rame  71  (see  F ig .  25 ) .  

When  the  work  W is  conveyed  in to  the  windshie ld  f rame  71  f rom the  

work  feeding  magaz ine  9 ,  t he  a l i gner  16b i s  t u rned  to  move the  dat a  

code  o f  t he  work  W to  a  pos i t i on  immedia t e l y under  t he  code  reading  

un i t  16a .  In  t h i s  ac t ion ,  t he  work  W is  headed in  t he  p resc r ibed  

d i rec t ion .  The  code reading  uni t  16a  reads  the  dat a  code (e .g . ,  QR c ode ,  

ba rcode)  a t t ached  to  the  work  W.  Res in  da t a  ( e .g . ,  t ype ,  amount  f ed ,  

f eeding  t ime) ,  molding  dat a  ( e .g . ,  as s igned  number  o f  a  p res s  uni t ,  

p res s ing  t ime ,  p ress ing  t emperatu re ,  t h i ckness  o f  r es in  molding) ,  
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cur ing dat a  ( e .g . ,  cu r ing t emperatu re ,  cu r ing t i me) ,  coo l ing dat a  ( e .g . ,  

coo l ing  t ime) ,  e t c . ,  wh ich  co r respond  to  t he  da t a  code,  a re  s tored  in  t he  

memor y un i t  47 .  The conveyed  work  W is  p rocessed  in  t he  process ing  

sect ions  on  the  bas i s  o f  the  s to red  p rocess ing  da t a  co r responding  to  t he  

dat a  code  read  b y the  dat a  r eading  uni t  16a .  The  a r t i cu la t ed  robo t  2  

sequen t i a l l y conveys  the  work  W,  whose  p rocess ing  da t a  a re  read  f rom 

the  memor y uni t  47 ,  to  the  fo l lowing p rocess ing  sect ions  ( f rom the  

res in  feeding  sec t ions  B1,  B2 to  the  work  accommodat ing  sect ion  F) .  

（ Resin  Feeding  Sect ions  B1  and  B2）  

In  F ig .  20 ,  t he  l i qu id  res in  feed ing  sec t ion  B1 ,  whose  s t ruc tu re  i s  

the  same as  tha t  shown in  F ig .  6 ,  i s  ad j acent  t o  t he  work  feeding  sect ion  

A locat ed  in  a  f ron t  pa r t  o f  t he  res in  molding  machine .  The  granu la r  

r es in  feed ing  sect ion  B2 i s  loca t ed  on  the  inner  s ide  wi th  respec t  t o  t he  

conveying  a rea  o f  t he  work  feeding mechan ism H.  Note  t hat ,  the  l i qu id 

res in  feeding  sec t ion  B1  may be  omi t t ed .  

Nex t ,  t he  granu la r  r es in  feed ing  sec t ion  B2  wi l l  be  expla ined  wi th  

re fe rence  to  F igs .  21A and 21B.   

The  granula r  r es in  feed ing  sec t ion  B2  i s  capable  o f  f eeding  

granula r  r es in .  An  amoun t  o f  f eeding  the  granu la r  r es in  co rresponds  to  

that  o f  the  res in  requ i red  fo r  molding  one  work  W.  Note  tha t ,  powder  

res in  may be  used  ins t ead  o f  the  gr an u la r  r es in .  In  F ig .  21A,  t he  

granula r  r es in  i s  s to red  in  a  hopper  51 .  A res in  d ropp ing  sect ion  52  

includes  a  t rough  53  fo r  r ece iv ing  the  granula r  r es in  supp l i ed  f rom the  

hopper  51  and  an  e l ec t romagne t i c  f eeder  54 ,  wh ich  v ib ra t es  t he  t rough  

53  to  send  the  g ranula r  r es in  toward  the  work  W.  The  e l ec t romagne t i c  

f eeder  54  v ib ra t es  a  pai r  o f  v ib ra t ing  p l a t es  i n  a  p resc r ibed  d i rec t ion  so  

as  to  send  the  granula r  r es in  i n  the  t rough 53 .   

A work  mount ing  sect ion  55 ,  on  which  the  work  W is  mounted ,  

has  an  e l ec t ron ic  w eigh ing  device  (measur ing  sect ion )  56  capable  o f  
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measur ing  a  weight  o f  the  granula r  r es in  d ropped  f rom the  res in  

d ropp ing  sect ion  52 .  A pos i t ioning  j i g  57 ,  wh ich  gu ides  and  pos i t i ons  

the  s ide  faces  o f  the  work  W,  i s  l ocat ed  above  the  e l ec t ronic  weigh ing  

dev ice  56 .  

As  shown in  F ig .  21B,  t he  pos i t ioning  j i g  57  inc ludes  a  

c ros s -shaped suppor t ing  t ab l e  57a  and  a  pai r  o f  guide  c l aws  57b,  wh ich  

face  each  o ther.  The gu ide  c l aws  57b  respec t ivel y gu ide  the  s ide  faces  

o f  t he  work  W.  Even i f  the  work  W i s  a  c i rcu l a r  w ork  o r  r ec t angu la r  

work ,  t he  gu ide  c l aws  57b,  which  face  each  o ther,  gu ide  the  s ide  faces  

o f  the  work  W,  so  that  the  cente r  o f  t he  work  W can  be  eas i ly  pos i t ioned  

a t  a  p resc r ibed  pos i t ion .   

A l evel ing  mechan ism 58  i s  loca t ed  above  the  work  mount ing  

sect ion  55  and  can  be  moved  upward  and  downward .  Concre t e l y,  a  

l evel ing  b l ade  60 ,  wh ich  has  a  p resc r ibed  ver t i ca l  wid th ,  i s  ro t a t ab l y 

held  in  an  an t i s ca t t e r ing  f rame  59 .  The  l eve l ing  mechanism 58 se t s  the  

an t i s ca t t e r ing  f rame  59  in  t he  v i c in i t y  o f  t he  pe r ipher y o f  t he  work  W 

so  as  t o  p revent  s ca t t e r  of  t he  d ropped granula r  r es in .  The  l evel ing  

b l ade  60  i s  ro t a t ed  and  moved  toward  the  granu la r  r es in ,  which  has  been  

d ropped  and  heaped in  the  an t i s ca t t e r ing  f rame  59 ,  so  as  to  l eve l  the  

d ropped  granu la r  r es in .   

The  l ev el ing  b l ade  60  i s  suspended f rom a  moto r  shaf t  61a  o f  a  

b l ade  d r iv ing  moto r  61 .  The  b l ade  d r iv ing  moto r  61  i s  in tegra t ed  wi th  

an  e l eva t ing  s l ide r  62 .  The  e l evat ing  s l ide r  62  i s  s crewed  wi th  a  ba l l  

bea r ing  sc rew 64 ,  wh ich  i s  ro t a t ed  by a  s l i de r  d r iv ing  moto r  63 .  By 

ro t a t ing  the  s l i de  d r iv ing  moto r  63 ,  t he  e l evat ing  s l ide r  62  i s  moved 

upward  and  downward .  The s l ide r  d r iv ing  moto r  63  and  the  e l eva t ing  

s l i de r  62  a re  i n t egr a t ed  wi th  a  b l ade  suppor t ing  t ab l e  65 .   

Wi th  the  above  desc r ibed  s t ructure ,  t he  granu la r  r es in ,  which  has  

been  d ropped and  heaped  on  the  work  W mounted  on  the  work  mount ing  
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sect ion  55 ,  i s  c i r cu l a r l y l evel ed ,  b y ro t a t ing  the  l eve l ing b lade  60  o f  the  

level ing  mechanism 58 ,  so  tha t  t he  work  W can  be  fed  in  a  s t a t e  where  

the  granula r  r es in  on  the  w ork  W i s  l evel ed  wi th  un i fo rm th i ckness .  

There fo re ,  p roducing  bad  p roduct s ,  e .g . ,  l ack  o f  r es in ,  can  be  

p revented .   

A t ray 66  i s  p rovided  in  t he  v i c in i t y  o f  the  work  mount ing  sect ion  

55  and  capable  o f  moving  in to  and  away f rom a  space  between  the 

an t i s ca t t e r ing  f rame  59  and  the  work  W.  The  t r ay 66  p revent s  the  

granula r  r es in ,  wh ich  i s  d ropped f rom the  res in  d ropping  sect ion  52  ( the  

t rough 53) ,  f rom s t ick ing  on to  the  work  W ex cept  when the  granu lar  

r es in  i s  f ed .  Concre te l y,  a  ro t a r y a rm 68 i s  in t egra t ed  wi th  a  moto r  shaf t  

67a  o f  a  t r ay d r iv ing  moto r  67 .  The  t r ay 66 ,  wh ich  i s  fo rmed in to ,  fo r  

ex ample ,  a  c i rcu l ar  shape,  i s  f ix ed  to  a  f ront  end  o f  the  ro t a r y a rm 68.  

The  t r ay 66  can  be  moved  f rom an  evacuat ing  pos i t i on ,  wh ich  i s  t he  

pos i t i on  shown in  F ig .  21B,  t o  t he  space  between the  an t i s ca t t e r ing 

f rame  59  and  the  work  W b y ac tuat ing  the  t r ay d r iv ing  moto r  67  to  

ro t a t e  t he  ro t ar y a r m 68 .   

There fo re ,  the  d ropped  granula r  r es in  i s  r eceived  b y the  t r ay 66  

ex cep t  when  the  gr anu la r  r es in  i s  f ed .  Namel y,  no  granula r  r es in  drops  

on to  the  work  mount ing  sec t ion  55  f rom the  res in  d ropping  sect ion  52 ,  

so  that  occur r ence  o f  weigh ing  e r ro r  can  be  p reven ted .   

As  shown in  F ig .  22 ,  t he  t rough  53  has  a  f eeding  groove  53a,  

wh ich  i s  ex t ended  in  the  longi tudinal  d i rec t ion  of  t he  t ro ugh  53  and  has  

a  V-shaped sect ion .  Fur the r,  the  t rough 53  has  a  V-shaped par t  53b ,  

wh ich  i s  l ocat ed  a t  a  downst ream end  o f  t he  t rough  53 .  

Wi th  th i s  s t ruc tu re ,  t he  moto r  shaf t  61a  o f  t he  moto r  61 ,  wh ich  

ro t a t es  t he  l eve l ing  b l ade  60 ,  can  be  ex t ended,  t h roug h the  V-shaped 

par t  53b  locat ed  a t  the  downs t ream end  o f  t he  t rough  53 ,  t o  a  pos i t ion  

above the  cente r  o f  t he  work  W.  Fur the r,  the  granu la r  r es in  i s  
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in t roduced  in to  the  feeding  groove  53a  and  sen t  to  the  downs t ream s ide ,  

so  that  the  granula r  r es in  can  be  h eaped on  the  cent ra l  pa r t  o f  t he  work  

W wi thou t  being  scat t e red .   

Fo r  ex ample ,  the  l evel ing  b l ade  60  has  a  s ec t ional  shape  shown in  

F ig .  23A,  in  which  an  upper  end  60a i s  fo rmed  l i ke  a  th in  wedge  and  a  

lower  end  60b i s  fo rmed f l a t .  Wi th  th i s  s t ruc tu re ,  t he  upper  end  60a  

makes  i t  poss ib l e  t hat  a l l  o f  the  d ropped  granu la r  r es in  can  be  fed  onto  

the  work  W,  wi thou t  s t i ck ing  onto  the  upper  pa r t  o f  the  b l ade  60 ,  when 

the  granu la r  r es in  i s  d ropped  f rom the  t rough 53 .  The  lower  end  60b  i s  

capab le  o f  l evel ing  the  gr anu lar  r es in  wi thout  p res s ing  downward ,  so  

that  t he  granula r  r es in  can  be  l evel ed  wi thou t  appl ying  p r essu re  to  t he  

semiconducto r  ch ips  covered  wi th  the  granu la r  r es in .  For  example ,  a  

f ront  f ace  o f  t he  l evel ing  b l ade  60 ,  wh ich  i s  a  fo rward  s ide  face  in  t he  

ro t a t ional  d i rec t ion ,  may be  fo rmed  as  a  ve r t i ca l  f ace ,  and  the  o ther  

f ace  (a  r ea r  s ide  face )  o f  t he  b l ade  60  may be  fo rmed  as  an  incl ined  face  

so  as  t o  make the  lower  end  60b  th in .  Wi th  th i s  s t ruc tu re ,  a  f r i c t i on  

su r face  can  be  reduced .  

Another  s ec t ional  shape  o f  t he  l evel ing  b l ade  60  i s  shown in  F ig .  

23B,  i n  wh ich  the  lower  end  60b  i s  rounded.  Wi th  th i s  s t ruc tu re ,  

f r i c t i ona l  r es i s t ance  between the  l eve l ing  b l ade  60  and  the  granula r  

r es in  can  be  reduced  and  s t a t i c  genera t ion  can  be  p reven ted .  

Fur the r  s ec t i onal  shape  o f  t he  l evel ing  b l ade  60  i s  shown in  F ig .  

23C,  i n  wh ich  a  th i ckness  o f  t he  l eve l ing  b l ade  60  i s  made th i cker  and  

the  upper  end  60a  i s  made sharp .  Wi th  th i s  s t ructu re ,  s t i ck ing  the  

granula r  r es in  onto  the  l evel ing  b l ade  60  can  be  secure l y p reven t ed .  

In  t he  res in  d ropp ing  sec t ion  52 ,  t he  t rough  53  i s  v ib ra t ed ,  i n  the  

p resc r ibed  d i rec t ion ,  b y the  e l ec t romagne t i c  f eeder  54 ,  so  as  t o  send  the  

granula r  r es in .  If  t he  e l ec t ron ic  weigh ing  dev ice  56  o f  t he  work  

moun t ing  sec t ion  55  det ec t s  a  p resc r ibed  weig h t ,  wh ich  i s  l es s  than  a 
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weigh t  of  f eeding  the  granu la r  r es in ,  t he  e l ec t romagne t i c  f eeder  54  i s  

tu rned  o ff .  No te  t hat ,  t he  p resc r ibed  weigh t  i s  s e t  in  ex pecta t ion  o f  a  

weigh t  o f  t he  granula r  r es in  wh ich  d rops  f rom the  t rough 53  onto  the  

work  W af t e r  s topp i ng  the  e l ec t romagnet i c  f eeder  54 .   

Wi th  th i s  s t ructu re ,  the  weigh t  o f  t he  granu lar  r es in ,  which  i s  f ed  

f rom the  res in  d ropp ing  sect ion  52  to  t he  work  W,  can  be  measured  

wi th in  a  p rescr ibed  e r ro r,  and  the  granula r  r es in  can  be  s t ab l y fed .   

As  shown in  F ig .  21A,  an  ion ize r  ( e lec t ros t a t i c  e rase r)  69  i s  

locat ed  above the  work  mount ing  sect ion  55  so  as  t o  p reven t  the  

granula r  r es in  f rom el ec t ros t a t i ca l l y  adher ing  on to  the  an t i s ca t t e r ing  

f rame  59  and  the  l evel ing  b l ade  60 .  By p revent ing  the  e l ec t ros t a t i c  

adhes ion  o f  the  granu la r  r es in  onto  the  an t i s ca t t e r ing  f rame 59  and  the  

level ing  b l ade  60 ,  va r i a t i on  o f  amount  o f  f eeding  the  granula r  r es in  can  

be  p revented .  

As  shown in  F ig .  24 ,  a  l ongi tudina l  cen t ra l  pa r t  60c  o f  t he  

level ing  b l ade  60 ,  wh ich  i s  connected  to  the  moto r  shaf t  61a ,  may be  

ben t  upward .  Wi th  th i s  s t ruc tu re ,  t he  gr anu la r  r es in ,  wh ich  has  been  fed  

and  heaped on  the  work  W,  i s  l eve l ed ,  but  on l y the  cen t ra l  pa r t  o f  t he  

res in  i s  heaped.  There fo re ,  when  the  work  W i s  c l amped  in  t he  p ress  

s ec t ion  C,  a i r  i nc lu ded  in  the  mol t en  res in  can  be  eas i l y pu rged  th rough  

a i r  ven ts .  

(Work  Trans fe r r ing  Mechani sm B3)  

Nex t ,  t he  work  t r ans fe r r ing  mechan ism B3,  which  t r ans fe rs  t he  

work  W f rom the  gr anu la r  r es in  feeding  sect ion  B2  to  the  p res s  s ec t ion 

C,  wi l l  be  ex pla ined  wi th  re fe rence  to  F igs .  20  and  25 .  

As  shown in  F ig .  20 ,  t he  work  t r ans fe r r ing  mechan ism B3 i s  

locat ed  be tween  the  mov ing  a rea  o f  t he  a r t i cu l a t ed  robo t  2  and  the  p ress  

s ec t ions  C.  The work  W,  onto  which  the  granula r  r es in  70  has  been  fed  

f rom the  granula r  r es in  feeding  sec t ion  B2 ,  i s  t r ans fe r red  to  t he  p ress  
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sect ion  C b y the  work  t r ans fer r ing  mechan ism B3  having  a  windsh ie ld .  

As  desc r ibed  above ,  the  work  t r ans fe r r ing  mechani sm B3  hav ing  

the  windshie ld  t r ansfe r s  the  work  W,  onto  which  the  granula r  r es in  70  

has  been  fed  f rom the  granula r  r es in  feeding  sect ion  B2.  There fo re ,  

s ca t t e r ing  res in  powders  f rom the  work  W can  be  p revented ,  so  tha t  

handleabi l i t y o f  t he  res in  can  be  improved  and  main t enance o f  the  

mechani sm can  be  reduced .  

As  shown in  F ig .  25 ,  the  work  t r ans f e r r ing  mechan i sm B3 

includes  a  conveyor  uni t  72 ,  which  i s  capab le  o f  conveyin g  the  work  W 

moun ted  the reon and  which  i s  p rovided  in  t he  windshie ld  f rame  71 .  The 

conveyor  uni t  72  has  end les s  conveyo r  bel t s  73  being  engaged  wi th  a  

pai r  o f  ro l l e r s .  The  conveyo r  be l t s  73  a re  two s t ee l  be l t s ,  f rom which  no  

dus t s  a re  p roduced  and  which  a re  a r ranged para l l e l  wi th  a  p resc r ibed  

c l ea rance ,  i n  which  a  s l i de r  mechan ism (desc r ibed  l a t e r )  can  be  moved .    

S ince  the  work  W,  on to  which  the  granu la r  r es in  has  been  fed ,  i s  

pu t  on  the  conveyo r  bel t s  73  and  t r ansfe r red  th rough  the  windshie ld  

f rame  71 ,  t he  work  W can  be  t r ans fe r red  to  the  p res s  s ec t ion  C  wi th  

p revent ing  sca t t e r  o f  r es in  powders  and  main t a in ing  a  c l ean  s t a t e .  

Fu r the r,  the  res in -molding  wi th  l iqu id  res in  and  the  res in -molding  wi th  

granula r  r es in  can  be  pe r fo rmed  s imul taneous l y.   

F rame shu t t e rs  74a ,  74b  and  74c ,  which  can  be  opened  and  c losed ,  

a re  p rovided  in  the  windshie ld  f rame 71 .  The f rame shu t te r s  74a ,  74b  

and  74c  a re  respect ivel y loca t ed  a t  a  pos i t ion  P,  a t  whic h  the  work  W is  

t r ans fe r red  f rom the  robot  hand 1 ,  and  pos i t ions  Q1  and  Q2 ,  a t  each  o f  

wh ich  the  work  W is  t r ans fe r red  f rom the  windsh ie ld  f rame  71  to  the  

p res s  s ec t ions  C .  For  ex ample ,  t he  f rame  shut t e r  74a  o f  t he  pos i t i on  P i s  

locat ed  in  a  s ide  face  o f  t he  windshie ld  f rame 71 ,  and  the  f rame  shu t t e r s  

74b  and  74c o f  t he  pos i t i ons  Q1  and  Q2 a re  l ocat ed  in  a  ce i l i ng  o f  the  

windshie ld  f rame  71 .  The  inner  space  o f  t he  windsh ie ld  f rame  71  i s  
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sh i e lded  f rom out s ide  a i r,  so  t hat  s ca t t e r ing  res in  powders  p roduced  

f rom the  granu la r  r es in  can  be  p revented .  For  example ,  t he  ac t ions  o f  

the  robot  hand  1  conveying  the  work  W and  a i r  suct ion  in to  an  upper  

pa r t  o f  the  res in  molding  mach ine  for  t empera tu re  con t ro l  genera t e  a i r  

s t r eams  in  t he  res in  molding  machine .  By the  a i r  s t r eams ,  r es in  powders  

p roduced  f rom the  granula r  r es in  70  wi l l  be  sca t t e red .  However,  i n  the  

p resent  embodiment ,  the  granula r  r es in  70  i s  p ro t ec t ed ,  b y the  

windshie ld  f rame  71 ,  f rom the  a i r  s t r eams  genera t ed  in  t he  res in  

molding  mach ine .  

A s l ide r  mechani s m 75  i s  p rovided  to  the  pos i t i on  P in  the  

windshie ld  f rame  71 .  The  s l ide r  mechani sm 75  receives  the  work  W 

f rom the  robot  hand  1 ,  t r ans fe rs  t he  work  W to  the  granu lar  r es in  

feeding  sec t ion  B2 and  se t s  t he  work  W in  the  pos i t i oning  j i g  57 ,  and  

t r ans fe r s  the  work  W,  on  which  the  granula r  r es in  70  i s  f ed ,  to  t he  

pos i t i on  P.   

Work  de t ect ion  sensors  (no t  shown) ,  wh ich  det ect  t ha t  t he  work  

W passes  the  pos i t i ons  Q1  and  Q2,  a re  p rovided  to  the  pos i t ions  Q1  and  

Q2 .  And ,  s toppers  76a  and  76b ,  which  makes  the  work  W t rans fe r red  b y 

the  conveyor  be l t s  73  s top  a t  a  p rescr ibed  s topping  pos i t i on ,  a re  

p rovided  a t  t he  pos i t ions  Q1  and  Q2 .  Fur the r,  pos i t ion  de t ect ion  sensors  

76c  and  76d ,  wh ich  det ec t  the  work  W t rans fe r red  to  t he  pos i t i ons  Q1  

and  Q2 ,  a re  p rovided  to  the  pos i t i ons  Q1  and  Q2 .  When  the  work  

det ect ion  sensors  det ec t  the  work  W,  the  conveyor  uni t  72  i s  s topped.  

Work  moun t ing  sec t ions  77a  and  77b ,  wh ich  a re  capable  moving  

upward  and  downward ,  a re  p rov ided  between the  conveyo r  bel t s  73  and  

respect ive l y loca t ed  a t  the  pos i t ions  Q1  and  Q2 .  By moving  the  work  

moun t ing  sect ions  77a  and  77b  upward ,  b y a i r  cyl inder  un i t s ,  f rom 

pos i t i ons  under  the  conveyor  bel t s  73 ,  the  work  mount ing  sect ions  77a  

and  77b  rece ive  the  works  W and  moved  upward .  The  f rame  shut t e r  74b  
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or  74c,  whi ch  a re  p rov ided  in  t he  ce i l i ng  o f  t he  windshie ld  f rame  71 ,  i s  

opened  so  as  to  t r ans fe r  t he  work  W to  a  l oader  hand  32a  o f  t he  loader  

32  o f  the  p res s  s ec t ion  C .  No te  t hat ,  the  p res s  s ec t ions  C and the  work  

t r ans fe r r ing  mechani sm B3 i s  d iv ided  b y p ress - s ide  shu t te r s  25 .  The 

work  W t rans fe r red  to  the  loader  hand  32a i s  s e t  in to  t he  p ress  s ec t ion  C,  

whose  mold ing  d i e  se t  has  been  opened ,  b y the  loader  32 .  

A prehea t ing  sec t ion  79  i s  p rov ided  in  t he  windshie ld  f rame  71  

and  locat ed  a t  a  pos i t ion  above  the  pos i t ion  P (on  the  ups t ream s ide  in  

the  work  t r ans fe r r ing  d i rec t ion ) .  The p reheat ing  sec t ion  79  p rehea ts  the  

work  W,  on to  which  the  granula r  r es in  70  has  been  fed  f rom the  

granula r  r es in  feed ing  sec t ion  B2 ,  so  as  to  hea t  the  granula r  r es in  70 .   

By p reheat ing  the  g ranu lar  r es in  70 ,  r equ i red  t ime  fo r  mel t ing  the  

granula r  r es in  70  in  the  p ress  s ec t ions  C  can  be  shor t ened .  Sur face  o f  

the  granu la r  r es in  70  may be  mol t en  b y  p reheat ing  a t  h igh  tempera tu re .  

In  t h i s  case ,  s ca t t e r ing  res in  powders  can  be  h ighl y p reven ted .  No te  

that ,  t he  p rehea t ing  sec t ion  79  may be  omi t t ed .  

Act ion  fo r  f eeding  the  granula r  r es in  t o  t he  work  W in  the  

granula r  r es in  feed ing  sect ion  B2  wi l l  be  expla ined  wi th  re fe rence  to  

F igs .  26A -27C.  

In  F ig .  26A,  the  an t i s ca t t e r ing  f rame  59  i s  moved c lose  to  t h e  

work  W,  which  has  been  se t  i n  t he  pos i t i on ing  j i g  57  o f  t he  work  

moun t ing  sec t ion  55 .  

Nex t ,  as  shown in  F ig .  26B,  the  granula r  r es in  70 ,  wh ich  has  been  

fed  f rom the  hopper  51  to  t he  feeding  groove  53a  o f  the  t rough  53 ,  i s  

s en t  t oward  the  downst ream end b y ac tua t ing  the  e l ec t romagne t i c  

f eeder  54 .  There fo re ,  the  granu la r  r es in  70  sequen t i a l l y i s  d ropped on to  

the  work  W f rom the  V-shaped  par t  53b .  The granula r  r es in  70  fa l l s  

a round  the  moto r  shaf t  61a  and  passes  the  both  s ides  o f  t he  l evel ing  

b l ade  60 ,  so  th a t  the  granu la r  r es in  70  i s  heaped  on  the  cent ra l  par t  o f  
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the  work  W.  Even i f  the  granula r  r es in  70  i s  d ropped on to  the  work  W 

and  scat t e red ,  the  scat t e r  i s  r es t ra ined  b y the  an t i s ca t t e r ing  f rame 59 

and  no  res in  f l i es  ou t  f rom the  work  W.  Note  that ,  when  a  measured  

value  o f  the  e l ec t ronic  we ighing  device  56  reaches  a  p resc r ibed  value ,  

the  e l ec t romagne t i c  f eeder  54  s tops  feeding  the  granu la r  r es in  70 .  

Nex t ,  as  shown in  F ig .  26C ,  the  s l ide r  d r iv ing moto r  63  i s  s t a r t ed  

to  move the  e l evat ing  s l i der  62  downward  wi thou t  changing  the  heigh t  

o f  t he  an t i s ca t t e r ing  f rame 59 ,  and  the  b l ade  dr iv ing  moto r  61  i s  s t a r t ed  

to  ro t a t e  the  l evel ing  b l ade  60 .  And  then ,  the  ro t a t ing  b l ade  60  i s  

downwardl y moved  in to  the  an t i s ca t t e r ing  f rame 59 .  Wi th  th i s  ac t ion ,  

the  granula r  r es i n  70 ,  which  has  been  heaped in  the  cen t ra l  pa r t  o f  t he  

work  W,  i s  gradua l ly l eve l ed  and  ex tended  toward  the  oute r  edge  o f  the  

work  W.  At  t hat  t ime ,  the  granula r  r es in  70 ,  which  i s  heaped  on  the  

f ront  s ide  o f  t he  l evel ing  b l ade  60  in  t he  ro t a t ional  d i rec t io n  and  whose  

heigh t  i s  h igher  t han  tha t  o f  t he  l evel ing  b l ade  60 ,  overr ides  t he  

level ing  b l ade  60  and  fa l l s  on  the  rea r  s ide  the reof .  Fur the r,  the  

granula r  r es in  70  i s  r epeat edl y l evel ed  b y the  l evel ing  b l ade  60 ,  so  tha t  

the  granula r  r es in  70  on  the  work  W can  be  uni fo rml y l eve led .  No te  t hat ,  

the  upper  end  60a  o f  the  l eve l ing  b l ade  60  i s  convex l y f o rmed,  so  no  

granula r  r es in  70  s t i cks  t he reon .  The  p resc r ibed  wid th  o f  t he  l evel ing  

b l ade  60  i s  des igned  tha t  the  granula r  r es in  70  can  over r ide  the  l eve l ing  

b l ade  60  whi l e  l eve l ing  the  granula r  r es in  70 .  Therefo re ,  t he  amount  o f  

the  granu la r  r es in  70  heaped on  the  f ront  s ide  o f  t he  l evel ing  b l ade  60  

can  be  su i t ab l y con t ro l l ed .  Component  force  downwardl y app l i ed  to  t he  

work  W,  which  i s  genera t ed  b y pushing  the  heape d  granula r  r es in  70  

wi th  the  l eve l ing  b l ade  60 ,  can  be  reduced ,  so  tha t  l oads  app l i ed  to  t he 

semiconducto r  ch ips  can  be  h ighl y reduced .  

F ig .  27A shows  a  s t a t e  where  l evel ing  the  granula r  r es in  70  i s  

advanced  f rom the  s ta t e  shown in  F ig .  26C .  Nex t ,  as  shown  in  F ig .  27B,  
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the  granu la r  r es in  70  i s  ex t ended c lose  to  t he  an t i s ca t t e r ing  f rame 59 ,  

so  that  t he  granu la r  r es in  70  i s  l evel ed  wi th  uni fo rm th i ckness .  In  th i s  

s t a t e ,  t he  l eve l ing  s tep  i s  comple t ed .  Note  t hat ,  the  an t i s ca t t e r ing  f rame  

59  ac t s  a s  a  pa r t i t i on  wal l  above the  work  W,  and  the  semiconduc to r  

ch ips  a re  moun ted  on  the  work  W,  so  concavi t i e s  and  convex i t i e s  a re  

formed  on  the  work  W.  There fo re ,  no  granu la r  r es in  70  ge t s  ou t  f rom the  

ou te r  edge  o f  the  work  W.  

Nex t ,  a s  shown in  F ig .  27C ,  the  an t i s ca t t e r i ng  f rame  59  and  the  

level ing  b l ade  60  a re  moved upward .  Fur ther,  t he  t r ay d r iv ing  moto r  67  

i s  s t a r t ed  to  ro t a t e  the  ro t a r y a rm 68 ,  and  the  t r ay 66  i s  moved in to  the  

c l ea rance  between the  an t i s ca t t e r ing  f rame  59  and  the  work  W,  so  tha t  

s t i ck ing  su rp lus  gran u la r  r es in  70  and  res in  powders  onto  the  work  W 

can  be  p reven ted .  

The  work  W is  moved  to  t he  pos i t ion  P in  t he  windshie ld  f rame  71 ,  

b y the  s l ide r  mechani sm 75  ( see  Fig .  25 ) ,  and  t r ans fer red  onto  the  

conveyor  be l t s  73 .  The  work  W on  the  conveyor  be l t s  73  i s  p reheat ed  b y 

the  preheat ing  sect ion  79 ,  i f  r equ i red .  Then ,  the  work  W i s  conveyed  to  

the  p res s  s ec t ion  C  and t r ans fe r red  to  t he  loader  32  o f  t he  p res s  s ec t ion  

C.  For  ex ample ,  i n  case  that  heat ing  t ime  in  t he  pres s  s ec t ion  C i s  t oo  

long due  to  a  t ype  o f  t h e  granula r  r es in  40  o r  a  t h i ckness  of  t he  work  W,  

p rehea t ing  the  work  W i s  h igh l y e ffec t ive .  

The  work  W,  on  which  the  l i qu id  res in  has  been  fed  f rom the  

l iqu id  res in  feeding  sec t ion  B1 ,  i s  t r ans fe r red  to  the  work  moun t ing  

sect ions  77a  o r  77b ,  wh ich  i s  upwardl y moved  th rough  the  opened  f rame 

shut t er  74b  o r  74c  o f  t he  windshie ld  f rame  71 .  And then ,  t he  work  W i s  

t r ans fe r red  to  the  loader  hand  32a o f  t he  loader  32  o f  the  p res s  s ec t ion  

C.  

In  t he  res in  mold ing  machine  o f  t he  p resent  embod iment ,  t he  

sequen t i a l  p r ocess ing  ac t ions ,  i nc luding  feeding  the  work  W and the  
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res in ,  r es in -mold ing  the  work  W,  examin ing  the  molded  work  W,  

pos t -cu r ing  the  molded  work  W and accommodat ing  the  molded  work  W,  

can  be  e ff i c i en t l y  pe r fo rmed,  b y the  compac t  s t ructure .  The  res in  

molding  machine  can  e ff i c i en t l y mold  works  under  specs  o f  p roduct s .  

The  l iquid  res in  and  the  granu lar  r es in  can  be  se l ec t ivel y used  fo r  

r es in -mold ing  d i ffe rent  works .  By cont ro l l ing  the  conveyi ng  act ions  of  

the  a r t i cu l a t ed  robot  2  so  as  to  sequent i a l l y pe r fo rm the  ac t ions  o f  

f eeding  the  works  to  t he  p ress  s ec t ions  C  and  t ak ing  ou t  the  molded  

works  the re f rom,  the  molding  act ions  can  be  cont inuous l y pe rfo rmed  in  

the  p ress  s ec t ions  C.  

No te  tha t ,  i n  t he  res in  mold ing  machine  o f  the  p resent  

embod iment ,  the  guide  ra i l s  4  and  the  conveyor  uni t  72  may be  

ex tended.  In  t h i s  case ,  number  o f  t he  p rocess ing  sect ions ,  e .g . ,  t he  

p res s  s ec t ion  C ,  may be  inc reased  wi thou t  changing  the  ex is t i ng  

s t ruc tu re .  In  case  that  mov ing  the  a r t i cu l a t ed  robo t  2  a long the  gu ide  

ra i l s  4  and  actua t ing  the  robot  hand 1  o f  the  a r t i cu l a t ed  robot  2  a re  

s imul t aneous l y pe r fo rmed,  t he  work  W can  be  conveyed  rap id l y.  Even  i f  

number  o f  t he  p rocess ing  sec t ions ,  e .g . ,  t he  p res s  s ec t ion  C ,  a re  

inc reased  and  the  to ta l  l ength  o f  t he  res in  molding  machine  i s  e lon ga ted ,  

the  res in  molding  can  be  pe r fo rmed wi thou t  r educing  the  conveyin g  

speed  o f  t he  work  W.  

Note  tha t ,  a  wr i t ing - t ype  granula r  r es in  feed ing  sect ion ,  which  i s  

capab le  o f  d ropp ing  the  granu la r  r es in  l ike  dots  o r  l i nes ,  may be  

emplo yed  ins t ead  o f  the  granu la r  r es in  feeding  sec t ion  B2 including  the  

level ing  b l ade  60 .  As  shown in  F igs .  28A -30B,  t he  wri t i ng - t ype  

granula r  r es in  feeding  sec t ion  B20  feeds  the  granula r  r es in ,  l ike  a  

r ec t angu lar  fo rm,  t o  a  square  work  W.  Note  that ,  t he  granu la r  r es in  

feeding  sect io n  B20  feeds  the  granula r  r es in  as  i f  d rawing l i nes .  

There fo re ,  i n  case  o f  us ing  a  c i rcu l a r  work  W,  the  granula r  r es in  may be  
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fed ,  onto  the  c i rcu l a r  work ,  as  i f  d rawing concent r i c  c i rc l es .   

In  case  o f  us ing  op t iona l l y - shaped  work  W (e .g . ,  r ec t angula r  

work ,  po l ygonal  work ,  i r r egula r l y - shaped work)  too ,  t he  g ranu lar  r es in  

can  be  fed  in  t he  p redete rmined  form,  wh ich  i s  p revious l y  de f ined  b y an  

inpu t  uni t .  There fo re ,  t he  granula r  r es in  can  be  eas i l y fed  to  man y t ypes  

o f  works .  Fur the r,  the  granula r  r es in  can  be  fed  in  t he  fo rm o f  r ad i a l  

l ines ,  wi th  respec t  t o  t he  cente r  o f  the  work  W,  wi th  p resc r ibed  angu la r  

s epara t ions .  By feeding  the  granu la r  r es in  as  i f  d rawing do ts  o r  l ines ,  

an  op t iona l  amoun t  o f  the  res in  can  be  fed  to  an  opt ional  pos i t i on .  For  

ex ample ,  i f  a n  amoun t  o f  f eeding  the  g ranu lar  r es in  t o  a  mount ing  a rea ,  

in  which  the  semiconduc to r  ch ips  129 a re  moun ted ,  i s  l e ss  t han  an  

amoun t  o f  f eeding  the  granu la r  r es in  to  o the r  a reas  (e .g . ,  an  a rea  in  

wh ich  a  subs t ra t e  128 i s  exposed) ,  an  upper  su r face  o f  the  gr anu la r  

r es in  l ayer  can  be  l evel ed ,  o r  concavi t i es  and  convex i t i es  can  be  

removed .  There fo re ,  f low o f  t he  res in  can  be  res t ra ined ,  so  that  

wi re - f low can  be  preven ted .   

The  granula r  r es in  feed ing  sect ion  B20 inc ludes  a  s t age  131 

capab le  o f  ho ld ing  the  work  W,  an  X-Y-Z d r iv ing  mechan ism fo r  

moving  the  s t age  1 31  in  the  X - ,  Y-  and  Z-d i rec t ions ,  and  a  weigh ing  

dev ice  (we ight  s enso r )  157  fo r  measur ing  the  weigh t  o f  t he  work  W 

including  the  weight  o f  the  granu la r  r es in  fed  on to  the  work  W.  A 

th rough -hole  131a  i s  fo rmed  in  the  cente r  o f  t he  s t age  131 ,  so  the  s t age  

131 sucks  and  ho lds  the  work  W b y an  ou te r  edge  par t .  No te  tha t ,  an  

ou te r  pe r ipher y o f  the  work  W may b e  he ld  b y c l aw members  o f  the  

s t age  131 .  The weigh t  s ensor  157  i s  p ie rced  th rough  the  th rough -hole  

131a  o f  t he  s t age  131  so  as  t o  measure  the  weigh t  o f  t he  work  W.  

In  the  X-Y-Z d r iv ing  mechani sm 133 ,  an  X -s l ide r  135 i s  s l i d ,  in  

the  X-d i rec t ion ,  on  an  X - ra i l  134 ,  a  Y-s l ider  136  i s  s l i d ,  in  the  

Y-d i rec t ion ,  on  a  Y- ra i l  f ixed  on  the  X -s l ide r  135 .  Fur the r,  a  Z -s l i de r  
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156  i s  s l i d ,  in  the  Z -di rec t ion ,  on  a  Z - ra i l  155  f ix ed  on  the  Y-s l ide r  136 .  

The  s l i der s  a re  r espect ive l y d r iven  b y known dr iv ing uni t s  (no t  shown) .   

The  granula r  r es in  feeding  sect ion  B20  includes  a  r es in  d ropping  

sect ion  132 ,  e .g . ,  shoote r,  wh ich  i s  capab le  o f  d ropping  the  granula r  

r es in ,  on to  the  work  W,  f rom a  lower  end .  For  ex ample ,  the  granula r  

r es in  feeding  sec t ion  B20  has  t he  s t ructu re  fo r  d ropping  the  granula r  

r es in ,  wh ich  i s  s imi la r  t o  t hat  o f  t he  granu la r  r es in  feeding  sect ion  B2 .  

Namel y,  t he  granu la r  r es in  i s  d ropped f rom the  t rough  53  and  fed  onto  

the  work  W v ia  t he  shoote r.  In  t h i s  case ,  the  lower  end  o f  the  res in  

d ropp ing  sec t ion  132  may be  made  smal l  b y the  shoo te r  so  as  to  

co rrec t l y  feed  a  p rescr ibed  amoun t  of  t he  granu la r  r es in  to  a  p resc r ibed  

pos i t i on  in  t he  ho r izonta l  su r face  o f  t he  work  W.  There fo re ,  t he  

granula r  r es in  can  be  co rrec t l y  fed  as  i f  wr i t i ng  do ts  o r  l ines .  The  res in  

feeding pos i t i on  can  be  p rec ise l y con t ro l l ed .  The granula r  r es in  i s  f ed  

f rom the  shoo te r,  which  i s  downwar dl y  ex t ended  c lose  to  the  work  W, 

and  sca t t e r ing  res in  powders  can  be  p reven ted  wi thout  us ing  the  

an t i s ca t t e r ing  f rame  59  (see  F igs .  21A and  21B) .  As  shown b y do t t ed  

l ines  in  Fig .  28A,  an  inner  d i amete r  o f  a  l ower  end  par t  o f  the  shoote r  

( t he  res in  d ropp in g  sec t ion  132)  may be  gradua l l y reduced .  Wi th  th i s  

s t ruc tu re ,  an  inc l ined  sec t ion ,  whose  incl inat ion  angle  i s  grea t e r  than  a  

r epose  angle  o f  the  granula r  r es in ,  can  be  fo rmed in  t he  lower  end  par t  

o f  t he  shoote r,  so  that  excess ivel y -heaping  the  granula r  r e s in  a t  the  

res in  dropp ing  pos i t ion  o f  t he  work  W can  be  p reven ted .  In  t h i s  case ,  

the  granu la r  r es in  d ropped  f rom the  t rough 53  col l i des  wi th  the  incl ined  

sect ion  so  as  t o  r educe i t s  speed ,  and  then  the  granu la r  r es in  i s  d ropped  

on to  the  work  W,  so  tha t  k in et i c  energy o f  the  granula r  r es in  d ropped  

on to  the  work  W can  be  reduced .  There fo re ,  even  i f  f i ne  wi res  o f  t he  

semiconducto r  ch ips  a re  bonded in  t he  work  W,  the  res in  can  be  fed  

wi thou t  damaging  the  f ine  wi res .   
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In  t he  granula r  r es in  feed ing  sect ion  B20 ,  f i r s t l y the  work  W is  

r eceived  b y the  s t age  131,  and  then  the  s t age  131 i s  moved downward ,  

a s  shown in  Fig .  28A,  so  as  t o  mount  t he  work  W on to  the  we igh ing  

dev ice  (we ight  s enso r)  157  to  measure  the  weigh t  o f  t he  work  W.  Nex t ,  

the  s l i de r  156  i s  moved  upward  ( in  t he  Z-d i rec t ion )  t o  t r ansfe r  the  work  

W f rom the  we ighing  device  157  to  t he  s t age  131.  The gran ula r  r es in  i s  

f ed  (d ropped)  onto  the  work  W on  the  bas i s  o f  t he  res in  feed ing  da t a  

( amoun t  o f  f eed ing  the  res in ) .  In  t he  granu la r  r es in  feed ing  sec t ion  B20,  

the  mos t  pa r t  ( e .g . ,  about  90  %)  o f  t he  to t a l  amoun t  o f  f eed ing  the  res in  

i s  f i r s t l y  f ed  to  t he  work  W as  a  f i s t  f eeding  s t ep .  In  the  f i r s t  f eed ing  

s t ep ,  t he  granula r  r es in  i s  d ropped ,  onto  the  work  W,  f rom the  lower  end  

o f  t he  res in  d ropping  sec t ion  132 (see  Fig .  28B) ,  wi th  z igzag -moving  

the  s t age  131 ,  so  that  t he  granula r  r es in  i s  f ed  on to  the  work  W in  the  

z igzag  fo rm (see  F ig .  29 ) .  Wi th  th i s  s t ep ,  a  base  res in  pa r t  127a  i s  

formed  on  the  work  W (see  Fig .  28C) .  

Nex t ,  i n  the  granu la r  r es in  feeding  sec t ion  B20 ,  a  pa r t  o f  the  res t  

granula r  r es in ,  whose  amoun t  ( e .g . ,  about  10  %)  i s  ob ta ined  b y 

subt rac t ing  the  amoun t  o f  the  granu la r  r es in  fed  in  the  f i rs t  f eeding  s t ep  

f rom sa id  to t a l  amount ,  i s  f ed  as  a  s econd  feed ing  s t ep .  As  shown in  

F igs .  30A and  30B,  in  t h e  second  feed ing  s t ep ,  the  granula r  r es in  i s  f ed  

on to  the  cente r  o f  t he  work  W f rom the  lower  end  o f  t he  res in  feed ing  

sect ion  132 so  as  t o  fo rm a  med ium -heaped  par t  127b o f  the  granu la r  

r es in  on  the  base  res in  pa r t  127a.  

Af t e r  the  p rescr ibed  amount  o f  the  granu la r  r es in  i s  f ed  onto  the  

work  W,  the  s t age  131  i s  moved to  a  p rescr ibed  pos i t ion ,  and  the  we ight  

o f  t he  work  W,  on  which  the  granu la r  r es in  has  been  fed ,  i s  measured ,  

b y the  weigh ing  device  157,  aga in .  The  measured  va lue  i s  s to red  as  an  

ac tual  amoun t  o f  f eeding  the  granu la r  r es in .  If  t he  second  measured  

value  i s  s l i gh t l y smal l ,  t he  res t  granu la r  r es in  may be  fu r the r  f ed  to  t he  
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work  W.  Note  tha t ,  i f  t he  granu la r  r es in  can  be  h igh l y p rec i se l y fed ,  t he  

to t a l  amount  o f  t he  granu la r  r es in  may be  fed  in  t h e  f i r s t  f eeding  s t ep  

on l y.   

In  t he  above  desc r ibed  embodimen t ,  t he  works  W are  t r ansfe r red  

in  t he  windshie ld  f rame  71 ,  but  t he  p resen t  inven t ion  i s  not  l imi t ed  to  

the  embod iment .  For  example ,  a s  shown b y tow -dot  chain  l ines  i n  Figs .  

2A and 2B,  a  box -shaped  windsh ie ld ,  which  encloses  a  work  hold ing  

pos i t i on  o f  the  robot  hand  1 ,  may be  p rovided ,  and  the  work  W,  on  

which  the  res in  has  been  fed ,  may be  conveyed  to  the  p res s  s ec t ion  C  in  

a  s t a t e  where  the  work  W i s  sh i e lded  b y the  windshie ld .  In  t h i s  case ,  

s ca t t e r ing  the  granu la r  r es in  can  be  p reven ted .  Note  t hat ,  t he  robot  hand 

1  having  the  windshie ld  and  another  robot  hand 1  hav ing  no  windshie ld  

may be  p rovided  to  the  a r t i cu l a t ed  robot ,  and  the  robo t  hand 1  hav ing  

the  windshie ld  may be  on l y used  to  convey the  w ork  W f rom the  

granula r  r es in  feed ing  sec t ion  B2  o r  B20 to  t he  p ress  s ec t ion  C .   

Af t e r  t he  work  W is  t aken  out  f rom the  p res s  s ec t ion  C ,  t he  work  

W may be  inver t ed  a t  op t ional  t ime  poin t  to  f ace  the  molded  face  

downward  and  conveyed  to  the  fo l lowing p roces s ing  sect ions  and  

accommodated  in  t h i s  s t a t e .  In  t h i s  case ,  s t i ck ing  dus ts  on  the  cured  

res in  can  be  e ffec t ivel y p revented .  

The  l eve l ing  b l ade  60  may be  l i nea r l y moved  to  l evel  t he  heaped  

res in .  For  ex ample ,  t he  l eve l ing  b l ade  60  may be  rec ip rocal l y moved ,  

on  the  granu lar  r es in  70  heaped  in  the  cen t ra l  pa r t  o f  the  work ,  i n  the  

ho r izonta l  p l ane  so  as  t o  l evel  the  heaped res in  70 .  In  t h i s  case ,  a  f r ame,  

in  which  a  smal l  ho le  whose  s iz e  i s  su ff i c i en t l y smal l e r  than  tha t  o f  the  

cavi t y i s  fo rmed,  i s  p rov ided ,  an d  the  granula r  r es in  70  i s  ex t ended  b y 

s l i d ing  the  l eve l ing  b l ade  60  on  an  upper  f ace  o f  t he  f rame .  Fur the r,  

a f t e r  t he  granula r  r es in  70  i s  f ed  onto  the  work  W in  the  fo rm o f  l i nes ,  

the  res in  may be  l evel ed  b y moving  the  l eve l ing  b l ade  in  the  t r ansverse  
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di rect ion  o f  t he  l i nes  o f  the  res in .  In  t h i s  case ,  a  s t ructu re  and  a  s t ep  fo r  

f eeding  the  granu la r  r es in  70  in  the  square  fo rm can  be  s impl i f i ed .  

Al l  examples  and  condi t i ona l  l anguage  rec i t ed  he re in  a re  

in t ended  fo r  pedagogical  pu rposes  to  a id  the  reader  i n  unders t and ing  

the  inven t ion  and  the  concept s  cont r ibu ted  b y the  inven to r  to  fu r the r ing  

the  a r t ,  and  a re  t o  be  cons t rued  as  being  wi thou t  l imi t a t ion  to  such  

spec i f i ca l l y rec i t ed  ex amples  and  cond i t i ons ,  no r  does  t he  o rgan izat ion  

o f  such  examples  in  t he  spec i f i ca t ion  re l a t e  t o  a  showing o f  the  

super io r i t y  and  in fe r io r i t y o f  t he  inven t ion .  Al though  the  embod iment s  

o f  t he  p resent  i nvent ion  has  been  descr ibed  in  de t a i l ,  i t  should  be  

unders tood tha t  t he  va r ious  changes ,  subs t i t u t ions ,  and  a l t ernat ions  

cou ld  be  ma de  here to  wi thout  depar t ing  f rom the  sp i r i t  and  scope o f  t he  

inven t ion .  
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CLA IMS  

 

1 .    A res in  mold ing  machine ,  compri s ing:  

     a  work  conveying  mechan ism having a  hand fo r  ho ld ing  a  work  

and  be ing  capable  o f  conveyin g  the  work  to  p rocess ing  sect ions ;  

     a  work  feeding  sect ion  fo r  f eeding  the  work ;  

     a  r es in  feeding  sec t ion  fo r  f eeding  res in ,  wh ich  i s  used  fo r  resin 

molding, to the work conveyed from the work feeding section ; 

     a  p res s  s ec t ion ,  in  which  the  work  i s  s e t  and  res in -molded  wi th  

the  res in  fed  b y the  res in  feed ing  sect ion ;  

 an  ex t erna l  shape  ex aminat ion  sec t ion  having  means  fo r  

photographing  images  o f  t he  res in -molded  p roduct s  a t  a  t ime  o r  

r espect ive l y to  examine  i f  a  f au l t y po in t  ex is t s ;  

 a  pos t -cu r ing  sect ion  including  a  cu r ing  furnace ,  i n  which  pai r s  

o f  s l i t s  a r ranged in  the  ver t i ca l  d i rec t ion  a t  r egula r  s epara t ions  fo r  

ho ld ing  the  res in -molded  works  a re  p rovided ,  the  pos t -cu r ing sect ion  

pos t -cu r ing  the  res in -molded  and  ex amined works ,  wh ich  have been  

held  b y the  pa i rs  o f  s l i t s ,  b y t i ght l y c los ing  the  cu r ing  fu rn ace ,  fo r  a  

t ime  longer  t han  cu r ing  t imes  o f  t he  p ress  s ec t ion ;  

 a  work  accommodat ing  sect ion  for  accommodat ing  the  

res in -molded  work   which  has  been  pos t -cu red  in  t he  pos t -cu r ing  

sect ion;  

 means  fo r  con t ro l l ing  ac t ions  o f  t he  en t i r e  r es in  molding 

machine ,  wherein  the  pos t -cu r ing  sec t ion  i s  loca t ed  in  a  pa r t  o f  a  work  

conveying  route  be tween  the  p res s  s ec t ion  and  the  work  accommodat ing  

sect ion ;  

 a  p lu ra l i t y o f  openings  fac ing  the  work  conveying  route  on  a  s ide  

wal l  o f  t he  cu r ing  furnace ,  each  o f  which  co r responds  to  t he  pai r s  o f  

s l i t s  ve r t i ca l l y a r ranged;  
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 a  p lu ra l i t y o f  open -close  doors  fo r  r espect ive l y open ing  and  

c los ing  the  open ings ,  wherein  the  open -close  doors  usual l y c lose  the  

openings ;  a nd  

 an  a r t i cu l a t ed  robot  having  a  robot  hand,  where in  the  a r t i cu l a t ed  

robot  i s  conf igu red  to  move  the  robot  hand  to  hold  the  res in -molded  

work  in to  o r  ou t  f rom the  cu r ing  fu rnace  when  the  open -close  door  i s  

opened .  

      

2 .    The  res in  molding  machine  according  to  c l a im 1 ,  

     where in  the  work  conveyin g  mechani sm has  a  dat a  r eading  

sect ion ,  which  reads  p roduct  dat a  i nclud ing  molding  cond i t i ons  be fo re  

the  work  i s  s e t  in  t he  p res s  s ec t ion .  

  

3 .    The  res in  molding  machine  according  to  c l a im 1 ,  

     where in  the  con t ro l  s ec t ion  con t ro ls  t iming  o f  f eed ing  the  work  

and  t ak ing out  the  work  to  co r respond  to  a  min imum mot ion  cyc l e  o f  a  

p rocess  whose  p rocess ing  t ime  i s  longes t ,  and  cont ro l s  the  work  

conveying  ac t ion  wi th  cons ider ing  p r io r i t y o rder  o f  p rocesses .  

 

4 .    The  res in  molding  machine  according  to  c l a im 1 ,  

where in  the  res in  feed ing  sec t ion  includes  p lu ra l i t i e s  o f  

d i spens ing  uni t s  fo r  f eed ing  l i qu id  res in ,  and  

an  amount  o f  d i spens ing  the  l iqu id  res in  f rom each  o f  t he  

d i spens ing  uni t s  i s  p rev ious l y ca l cu la t ed .  

 

5 .    The  res in  molding  machine  according  to  c l a im 1 ,  

where in  the  res in  feeding sect ion  inc ludes  a  d i spens ing uni t  ,  in  

wh ich  the  l i qu id  res in  i s  d i spensed  f rom a  tube  nozz le  b y p res s - f i t t i ng  a  

p i s ton  in to  a  s yr inge ,  and  
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a  p inch  va lve  c loses  t he  tube  nozz le  so  as  t o  p revent  the  l i qu id  

res in  f rom be ing  d ropped  the re f rom.  

 

6 .    The  res in  molding  machine  according  to  c l a im 1 ,  

where in  the  molding  d i e  se t  inc ludes  a  work  suppor t ing  sect ion ,   

the  work  suppo r t ing  sec t ion  suppor t s  a  ca r r i e r  p l a t e  having  a  

semiconducto r  ch ip  hold ing  face ,  on  which  res in  i s  f ed ,  i n  a  s t a t e  where  

the  ca r r i e r  p l a t e  i s  s epara t ed  f rom a  c l amping face  o f  a  molding d i e ,  and  

the  work  suppor t ing  sec t ion  i s  capab le  o f  r e t rac t ing  in to  the  

molding  d i e  se t  f rom the  c l amping face  whi l e  t he  molding  d i e  se t  i s  in  a  

c l amping s t a t e .  

 

7 .    The  res in  molding  machine  according  to  c l a im 1 ,  

where in  the  molding  d i e  se t  inc ludes  an  upper  c l amper  and  a  

lower  c l amper,  wh ich  enclose  a  cav i t y o f  the  molding  d i e  se t ,  

a  d i e  space  i s  fo rmed  in  t he  mold ing  d ie  se t  b y c los ing  the  upper  

c l amper  and  the  lower  c l amper,   

a  nega t ive  p res su re  i s  genera t ed  in  the  d i e  space  befo re  the  

molding  d i e  se t  c l amps  the  work ,  and  then  the  mold ing  d i e  se t  c l amps  

the  work  to  compress ion -mold  the  work .  

 

8 .    The  res in  molding  machine  according  to  c l a im 1 ,  

 where in  the  molding  d i e  se t  inc lu des  a  work  suppor t ing  sect ion ,   

the  work  suppor t ing  sec t ion  suppor t s  a  ca r r i e r  p l a t e  having  a  

semiconductor chip holding face,  on which resin is  fed, in  a s tate where the 

carrier plate is  separated from a clamping face  of a  molding die,  and  

the work supporting section includes plurali t ies  of  float  pins ,  which 

are floating-supported, in a  lower cavity piece ,  by an elastic member.  
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9.  The  res in  molding  machine  according  to  c l a im 1 ,  

 where in  the  molding  d i e  se t  inc l udes  a  work  suppor t ing  sect ion ,  

 the  work  suppor t ing  sec t ion  suppor t s  a  c ar r i e r  p l a t e  having  a  

semiconducto r  ch ip  hold ing  face ,  on  which  res in  i s  f ed ,  i n  a  s t a t e  where  

the  ca r r i e r  p l a t e  i s  s epara t ed  f rom a  c l amping face  o f  a  molding d i e ,  and  

the  work  suppor t ing  sec t ion  i s  l ocat ed  ou ts ide  of  a  moun t ing  a rea   

o f  a  s emiconducto r  ch ip .  

 

10 .    The  res in  molding  mach ine  according  to  c l a im 1 ,  

 where in  the  res in  fo r  molding  i s  f ed  to  t he  work ,  wh ich  has  been  

taken  out  f rom the  work  feed ing  sec t ion ,  i n  the  res in  feeding  sect ion ,  

and  

the  work ,  t o  wh ich  the  res in  has  been  fed ,  i s  conveyed  to  the  

p res s  s ec t ion  in  a  s t a t e  where  the  work  i s  sh i e lded  b y a  windsh ie ld .  

 

11 .  The  res in  molding  machine  according  to  c l a im 1 ,  

 where in  the  res in  feeding sect ion  includes  a  granula r  r es in  

feeding  uni t  fo r  f eeding  granula r  r es in  on to  the  work ,  

 a  work  t r ans fe r r ing  mechani sm ,  which  has  a  windsh ie ld  and  

which  t r ans fe r s  t he  work  on  which  granu la r  r es in  has  been  fed  b y the  

granula r  r es in  feeding  un i t ,  i s  p rov ided  be tween  the  moving  a rea  o f  t he  

robot  and  the  p res s  s ec t ion ,  and  

 the  work  t r ans fe r r ing  mechan ism  includes  a  conveyor  un i t   

hav ing  an  end les s  conveyor  bel t ,  wh ich  t r ans fe rs  t he  work  and  which  i s  

locat ed  in  a  t u nne l - shaped  windshie ld  f rame .   

 

12 .  The  res in  molding  machine  according  to  c l a im 1 ,  

 where in  the  work  t r ans fe r r ing  mechani sm includes  a  

tunne l -shaped  windsh ie ld  f rame ,  and  
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a preheating section, which preheats the granular resin fed to the work, is      

provided in the windshield frame and located in an upper part of the windshield frame on an 

entrance side. 

 

13. The resin molding machine according to claim 1, 

 wherein the resin feeding section includes a granular resin feeding unit, which  

feeds granular resin onto the work, and a liquid resin feeding unit, which feeds liquid resin 

onto the work. 

 

14. The resin molding machine according to claim 1, 

 wherein the resin feeding section includes a granular resin feeding unit, which  

feeds granular resin onto the work, and 

the granular resin feeding unit comprises: 

  a hopper for storing the granular resin; 

 a resin dropping section for dropping the granular resin, which has been  

fed from the hopper, onto the work; 

 a work mounting section having a measuring unit, on which the work     

is mounted and which measures a weight of the granular resin fed onto the work; and 

 a leveling mechanism including a rotatable leveling blade, the      

leveling mechanism leveling the granular resin, which has been fed on the work,   

by rotating the leveling blade and moving the same toward the granular resin. 

 

15. The resin molding machine according to claim 1, 

 wherein the resin feeding section includes a granular resin feeding unit,       

which drops granular resin onto the work, and 

an antiscattering frame, which prevents scattering of the granular resin fed        

on the work,  is located close to periphery of the work mounted on the work mounting 

section. 
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16 .  The  res in  molding  machine  according  to  c l a im  14 ,  

 where in  a  t r ay i s  capab le  o f  moving  in to  and  away f rom a  space  

between  the  res in  d ropping  sect ion  and  the  work ,  and   

the  t r ay  ge t s  i n to  t he  space  ex cept  when the  granula r  r es in   i s  

f ed ,  so  as  to  p reven t  the  d ropped  granu la r  r es in  f rom s t i ck ing  onto  the  

work .   




