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METHOD AND APPA RATUS FOR COMPRESSION-MOL DING  

L IGHT-EMITTING DEVICE REFLECTOR 

 

F IELD OF  TECHNOLOGY 

     The  p re sen t  i nven t ion  r e l a t e s  t o  a  me thod  and  an  

appa ra tu s  fo r  comp res s ion -mold ing  a  r e f l ec to r  o f  a  

l i gh t - emi t t i ng  dev i ce ,  e . g . ,  LED.  

 

BACKGROUND TECHNOLOGY 

     An  appa ra tu s  fo r  t r ans f e r-mo ld ing  a  r e f l ec to r  o f  a  

su r f ace -mo un ted  l i gh t -emi t t i ng  dev i ce ,  e . g . ,  LED,  w i th  a  mo ld  

r e s in  ha s  been  p roposed .  Fo r  ex ample ,  a  l ow- f lu id i t y  r e s in  ( e . g . ,  

epoxy  the rmo se t t i ng  r e s in )  i n  wh ich  l a rg e  g ra in  f i l l e r s ,  whose  

g ra in  d i ame te r  i s  70  μm or  l e s s ,  and  sma l l  g r a in  f i l l e r s ,  whose  

g r a in  d i ame te r  i s  1  μm or  l e s s ,  a r e  mixed ,  i s  u sed  a s  a  mo ld  

r e s in  fo r  mo ld ing  the  r e f l ec to r.  The re fo re ,  a i r  ven t s  w i l l  be  

c lo sed  and  un f i l l ed  a r ea s  w i l l  be  ea s i l y  fo rmed ,  fu r the r  r e s in  

l eakage  w i l l  e a s i l y  occu r  i f  t he  a i r  ven t s  a r e  w idened .  By  

va ry ing  t he  r e s in  f l ow  in  a  rece s sed  cav i ty,  a i r  t r aps  w i l l  be  

ea s i l y  fo rmed .  To  avo id  t h i s  p rob l em,  bos se s  a r e  fo rmed  in  a  

bo t tom o f  t he  r ece s sed  cav i ty  so  a s  t o  r educe  a  f l ow  r a t e  o f  t he  

r e s in ,  o r  a i r  ven t s  hav ing  d i f f e r en t  dep ths  a r e  ove r l apped  ( s ee  

Pa t en t  Docu men t  1 ) .  
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SUMMARY OF THE INVENTION 

PROBLE MS TO  BE SOLVED BY THE INVENTION 

     Ho weve r,  i n  c a se  o f  u s ing  a  t r ans f e r  mo ld ing  appa ra tu s ,  

mo lded  s c r aps  co r r e spond ing  t o  r e s in  pa th s  ( e .g . ,  cu l l s ,  

r unne r s )  a r e  d i s ca rded  a s  d i su sed  r e s in ,  so  a  u t i l i z a t i on  r a t e  o f  

t h e  mo ld  r e s in  mus t  b e  l o w.  E sp ec i a l l y,  t h e  r e s in  fo r  mo ld ing  

the  r e f l ec to r s  i s  f i ve  t imes  o r  more  a s  expens ive  a s  t ha t  f o r  

mo ld ing  pack ag es ,  so  an  ex t r ac t ion  r a t e  mu s t  be  lowered .  

     Fu r the r,  t he r e  i s  a  pos s ib i l i t y  t ha t  r e s in  f l a sh  w i l l  be  

fo rmed  in  LED ch ip  moun t  a r ea s ,  t hus  i f  a  workp iece  ( e .g . ,  l e ad  

f r ame ,  p l a s t i c  su bs t r a t e )  i s  t i gh t l y  c l amped  wi th  a  mo ld ,  bu t  

i nden ta t i ons  w i l l  be  fo rmed  and  qua l i t y  o f  mo lded  p roduc t s  

w i l l  be  l owered .   

An  ob jec t  o f  t he  p r e sen t  i nven t ion  i s  t o  p rov id e  a  me thod  

and  an  appa ra tu s  fo r  comp res s ion -mo ld ing  a  r e f l e c to r  o f  a  

l i gh t - emi t t i ng  dev i ce ,  wh ich  a r e  capab le  o f  so lv ing  t he  above  

desc r ibed  p rob l ems  o f  t he  p r io r  a r t ,  improv ing  a  u t i l i z a t i on  

r a t e  o f  a  mo ld  r e s in  and  improv ing  qua l i t y  o f  mo lded  p roduc t s  

w i thou t  fo rming  r e s in  f l a sh .  

 

MEANS FOR SOLVING THE  PROBLEMS 

     To  ach i eve  t he  ob j ec t ,  t h e  p r e sen t  in ven t ion  ha s  

fo l l owing  s t ruc tu re s .  

The  me thod  fo r  co mpres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l ec to r,  i n  wh ich  a  wo rkp iece  i s  c l amped  by  a  mo ld ,  

compr i s e s  t he  s t eps  o f :  ho ld ing  a  r e l ea se  f i lm  on  a  c l amp ing  

f ace  o f  one  o f  d i e s  o f  th e  mo ld  i nc lud ing  a  r eces sed  cav i ty,  

wh ich  i s  enc lo sed  by  a  c l amper  and  wh ich  has  a  bo t tom pa r t  t o  

wh ich  a  p r e s s ing  p in  capab l e  o f  mov ing  upward  and  downward  
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i s  p rov ided ,  by  adso rp t ion ;  supp ly ing  a  mo ld  r e s in  in to  the  

r eces sed  cav i ty,  i n  wh ich  t he  r e l ea se  f i lm  i s  he ld ,  and  f i l l i ng  

t he  mo ld  r e s in  a round  the  p r e s s ing  p in ;  a l i gn ing  t he  workp iece  

w i th  t he  r eces sed  cav i ty  and  p lac ing  the  workp iece  i n  con tac t  

w i th  t he  c l amper  and  t he  p r e s s ing  p in  t h rough  the  r e l ea se  f i lm ;  

p r e s s ing  t he  workp iece  on to  t he  o the r  d i e s  and  p re s s ing  t he  

c l amper  and  t he  p r e s s ing  p in  on to  t he  workp iece  t h rough  the  

r e l ea se  f i lm  so  a s  t o  c l amp  the  workp i ece  by  t he  one  o f  d i e s  and  

th e  o the r  d i e ;  and  co mp res s ion -mo ld ing  th e  r e f l e c to r  by  

mov ing  t he  bo t t om pa r t  o f  th e  r ece s sed  cav i ty  r e l a t ive  to  t he  

workp iece  t o  b r ing  t he  s ame  c lo se r  t o  t he  workp iece  by  fu r the r  

c l amp ing  ac t ion  o f  th e  mo ld .   

By  employ ing  t he  above  desc r ibed  me thod ,  a  vo lume  o f  

mo lded  sc r aps ,  wh ich  a r e  fo rmed  by  th e  expens ive  r e s in  fo r  

mo ld ing  t he  r e f l ec to r,  c an  be  r educed  and  a  u t i l i z a t i on  r a t e  o f  

th e  r e s in  can  be  improved ,  and  c l amp ing  fo r ce  o f  t he  p r e s s ing  

p in  can  be  r educed  by  mov ing  t he  bo t tom pa r t  o f  t he  r ece s sed  

cav i ty  r e l a t i ve  t o  t he  workp iece  when  the  workp iece  i s  

co mpres s ion -mo lded ,  so  tha t  no  in den t a t io ns  a r e  fo rmed  in  t h e  

mo lded  p roduc t .  I n  comp ar i son  wi th  a  t r an s fe r  mo ld ing  me th od ,  

no  runne r s  and  no  ga t e s  a r e  fo rmed  by  the  p re sen t  compres s i on  

mo ld ing  me thod ,  a  s t ep  o f  b r eak ing  ga t e s ,  e t c .  c an  be  omi t t ed ,  

so  t ha t  t he  p roduc t ion  p roces s  can  be  s imp l i f i ed ,  no  ga t e s  a r e  

fo rmed ,  and  no  de fo rma t ion  o f  t he  workp iece  occu r s .   

P r e f e r ab ly,  i n  t he  compres s ion -mold ing  s t e p ,  t he  su rp lu s  

r e s in  ove r f lows  in to  an  ove r f low cav i ty  f rom the  r eces sed  

cav i ty  w hen  th e  bo t to m p a r t  o f  t he  r eces sed  cav i ty  i s  moved  

r e l a t i ve  t o  t he  workp iece  t o  b r ing  the  s ame  c lo se r  t o  t h e  

workp iece .  
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By employ ing  t h i s  s t ep ,  i n su ff i c i en t ly - f i l l i ng  t he  mo ld  

r e s in  i n to  t he  r eces sed  cav i ty  can  be  p r ev en t ed ,  and  t he  a i r  c an  

be  d i s cha rg ed  v i a  t he  ove r f low  cav i t y  even  i f  a i r  i s  en t r apped  

in to  t he  mo ld  r e s in ,  so  t ha t  mo ld ing  qua l i t y  can  be  improved .  

In  th e  me thod ,  th e  p re s s ing  p in  ma y  be  p r e s sed  on to  th e  

workp iece ,  by  ac tua t i ng  a  d r ive  so u rce ,  when  th e  mo ld  c l amps  

the  workp iece ,  an d  t he  d r ive  sou rce  may  be  ac tua t ed  by  fu r the r  

c l amp ing  ac t i on  so  a s  t o  evacua t e  t he  p r e s s ing  p in  i n  a  s t a t e  

whe re  t he  p r e s s ing  p in  con t ac t s  t he  workp iece .  

Wi th  t h i s  me thod ,  t h e  c l a mp ing  fo r ce  o f  t he  p r e s s ing  p in  

app l i ed  t o  t he  workp iece  can  be  ad jus t ed  so  a s  no t  t o  app ly  

exces s ive  fo rce ,  and  fo rming  r es in  f l a sh  i n  a  l i gh t - emi t t i ng  

e l emen t  mo un t  a r ea  can  be  p r ev en t ed .  

In  th e  me thod ,  th e  p re s s ing  p in  ma y  be  p r e s sed  on to  th e  

workp iece  t oge the r  w i th  t he  c l amper  when  t he  mo ld  c l amps  t he  

workp iece ,  and  t he  p r es s ing  p in  may  be  evacua t ed ,  i n  a  s t a t e  

whe re  t he  p r e s s ing  p in  and  t he  c l amper  con t ac t  t he  workp iece ,  

by  fu r the r  c l amp ing  ac t i on .  

Wi th  t h i s  me thod ,  upward  and  downward  movemen t s  o f  

t he  c l amper  and  the  p re s s ing  p in  can  be  l ink ed  b y  th e  s i mp le  

s t ruc tu re ,  and  no  ded ica t ed  d r iv e  sou rces  a r e  r equ i r ed ,  so  t ha t  

t he  s t ruc tu re  o f  t he  mo ld ing  appa ra tu s  can  be  s imp l i f i ed .  

The  me thod  may  fu r the r  compr i se  t he  s t ep  o f  supp ly ing  

t he  r e s in  i n to  t he  r eces sed  cav i ty  o f  a  l ower  d i e ,  i n  wh ich  t he  

r e l ea se  f i lm  i s  he ld ,  a l i gn ing  a  l e ad  f r ame ,  and  p l ac ing  t he  l ead  

f r ame  in  con tac t  w i th  t he  c l ampe r  and  the  p re s s ing  p in  t h rough  

the  r e l ea se  f i lm .  

By  th i s  s t ep ,  t he  mo ld  r e s in  and  t he  l e ad  f r ame ,  wh ich  i s  

t he  workp iece ,  c an  be  ea s i l y  supp l i ed  t o  t he  l ower  d i e ,  and  t he  
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s t ruc tu re  o f  t he  mo ld  i nc lud ing  an  uppe r  d i e  can  be  s imp l i f i ed .  

The  co mpres s ion  mo ld ing  appa ra tu s  fo r  

compres s ion -mold ing  a  l i gh t - emi t t i ng  dev i ce  r e f l ec to r,  i n  

wh ich  a  workp iece  i s  c l amped  by  a  mo ld ,  comp r i se s :  t he  mo ld  

hav ing  a  pa i r  o f  mo ld ing  d ie s ,  t h e  one  o f  mo ld ing  d i e s  

i nc lud ing  a  r ece s sed  cav i ty,  wh ich  i s  enc lo sed  by  a  c l amper  and  

has  a  bo t tom pa r t  t o  wh ich  a  p r e s s ing  p in  capab l e  o f  mo v ing  

upward  and  downward  i s  p rov ided ,  and  t he  o the r  mo ld ing  d i e  

c l amp ing  t he  workp iece ,  wh ich  i s  a l i gned  wi th  t he  r eces sed  

cav i t y  and  p l aced ,  w i th  t he  one  o f  mo ld ing  d i e s ;  a  r e l ea se  f i lm  

be ing  he ld  on  a  c l amp ing  f ace  o f  th e  one  o f  mo ld ing  d i e s  

i nc lud ing  t he  r ece s sed  cav i ty  by  adso rp t i on ;  and  a  p r e s s ing  p in  

ac tua t ing  s ec t ion  fo r  p r e s s ing  the  c l amper  and  the  p re s s ing  p in  

on to  t he  workp iece  t h ro ugh  the  r e l ea se  f i lm  when  the  mo ld  

c l amps  t he  workp iece  and  evacua t ing  t he  p r e s s ing  p in ,  i n  a  

s t a t e  whe re  t he  p r e s s ing  p in  con tac t s  t he  workp iece ,  r e l a t i ve  t o  

th e  bo t t om pa r t  o f  th e  r ece s sed  cav i ty,  by  fu r the r  c l amp ing  

ac t i on  o f  t he  mo ld .  

By  emp loy ing  t h i s  appara tu s ,  t he  vo lume  o f  th e  mo ld ed  

s c r aps ,  wh ich  a r e  fo rmed  by  th e  expens ive  r e s in  fo r  mo ld ing  

t he  r e f l ec to r,  c an  be  r educed  and  t he  u t i l i z a t i on  r a t e  o f  t he  

r e s in  can  be  improved ,  and  th e  c l amp ing  fo r ce  o f  t he  p r e s s ing  

p in  can  be  r educed  by  mov ing  t he  bo t tom pa r t  o f  t he  r ece s sed  

cav i ty  r e l a t i ve  t o  t he  workp iece  when  the  workp iece  i s  

co mpres s ion -mo lded ,  so  tha t  no  in den t a t io ns  a r e  fo rmed  in  t h e  

mo lded  p roduc t .  I n  comp ar i son  wi th  t he  t r ans fe r  mo ld ing  

me thod ,  no  runne r s  and  no  ga t e s  a r e  r equ i r ed ,  so  th a t  no  mo ld  

r e s in  s t i cks  on  t he  mo lded  p roduc t .  The re fo re ,  l e f t ove r s  o f  

ga t e s ,  wh ich  a r e  fo rmed  by  a  ga t e -b reak ing  s t ep ,  a r e  no t  
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fo rmed ,  and  no  de fo rma t ion  o f  t he  workp iece  occu r s .  

P re f e r ab ly,  an  ove r f low  cav i ty  wh ich  i s  co mmun ica t ed  

w i th  t he  r ece s sed  cav i t y  i s  f o rmed  i n  th e  o the r  mo ld ing  d ie .  

Wi th  t h i s  s t ruc tu re ,  i n su ff i c i en t l y - f i l l i ng  t he  mo ld  r e s in  i n to  

t he  r ece s sed  cav i ty  can  be  p reven t ed ,  and  t he  a i r  c an  be  

d i s cha rg ed  t h rough  the  ove r f low  cav i ty  even  i f  a i r  i s  en t r apped  

in to  t he  mo ld  r e s in ,  so  t ha t  mo ld ing  qua l i t y  can  be  improved .  

In  th e  comp res s ion  mo ld ing  appa ra tu s ,  t h e  p r e s s ing  p in  

may  be  suppor t ed  by  a  wedge - shaped  b lock  wh ich  i s  s l i d  by  a  

d r iv e  sou rce ,  t h e  wedge - shaped  b lock  may  be  s l id  i n  a  

p r e sc r ibed  d i r ec t i on ,  by  ac tua t ing  t he  d r ive  sou rce ,  when  t he  

mo ld  c l amps  t he  workp iece ,  so  a s  t o  p r e s s  t he  p r e s s ing  p in  on to  

t he  workp iece ,  and  t he  wedge - shaped  b lock  may  be  s l i d  i n  t he  

oppos i t e  d i r ec t i on ,  by  fu r the r  c l amping  ac t i on  fo r  ac tua t i ng  t he  

d r ive  so u rce ,  so  a s  t o  evacua t e  t he  p r e s s ing  p in ,  i n  a  s t a t e  

whe re  t he  p r e s s ing  p in  con t ac t s  t he  workp i ece .  Wi th  t h i s  

s t ru c tu r e ,  t h e  c l amp ing  fo r ce  o f  th e  p r e s s ing  p in  ap p l i ed  to  th e  

workp iece  can  be  ad ju s t ed  so  a s  no t  t o  app ly  exces s ive  fo r ce ,  

and  fo rming  f l a sh  i n  t he  l i gh t - emi t t i ng  e l emen t  moun t  a r ea  can  

be  p r ev en t ed .  

In  th e  comp res s ion  mo ld ing  appa ra tu s ,  t h e  p r e s s ing  p in  

and  t he  c l amper  may  be  f l oa t i ng - suppor t ed  by  a  co i l  sp r ing ,  t he  

p r e s s ing  p in  may  be  p re s sed  on to  t he  workp iece  t oge the r  w i th  

t he  c l amper  when  th e  mo ld  c l amps  t he  workp i ece ,  and  t he  

p r e s s ing  p in  ma y  be  evacua t ed ,  i n  a  s t a t e  whe re  t he  p r e s s ing  

p in  con t ac t s  t he  workp iece ,  t oge the r  w i th  t he  c l amper,  by  

fu r the r  c l amp ing  ac t i on  fo r  comp res s ing  t he  co i l  sp r ing .    

Wi th  t h i s  s t ruc tu re ,  upward  and  downward  movemen t s  o f  

t he  c l amper  and  the  p re s s ing  p in  can  be  l ink ed  b y  th e  s i mp le  
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s t ruc tu re ,  no  ded i ca t ed  d r ive  sou rce s  a r e  r equ i r ed ,  so  t ha t  t he  

s t ruc tu re  o f  t he  appa ra tu s  can  be  s imp l i f i ed .  

I n  t he  compres s ion  mo ld ing  appa ra tu s ,  t he  r e l ea se  f i lm  

may  be  he ld  on  a  c l amp ing  f ace  o f  a  l ower  mo ld ing  d i e ,  

i nc lud ing  t he  r eces sed  cav i ty,  by  adso rp t ion ,  and  a  l ead  f r am e  

may  be  a l i gned  w i th  t he  r ece s sed  cav i ty  and  p l aced  i n  con t ac t  

w i th  t he  c l amper  and  t he  p re s s ing  p in  t h rough  the  r e l ea se  f i lm .  

Wi th  th i s  s t ru c tu r e ,  t h e  l e ad  f r ame  can  be  ea s i ly  supp l i ed  to  t he  

low er  d i e ,  and  th e  s t ru c tu re  o f  t h e  mo ld  in c lud ing  th e  upp e r  d i e  

can  be  s imp l i f i ed .  

I n  t he  mo lded  p roduc t  hav ing  t he  l igh t - emi t t i ng  dev i ce  

r e f l e c to r  wh ich  i s  r e s in -mold ed  by  th e  above  de sc r ibed  me th od  

o r  i n  th e  ab ove  de sc r ibed  appa ra tu s ,  no  d i su sed  r e s in  s t i ck s  

on to  t he  mo ld ed  p roduc t ,  and  no  de fo rma t ion  o f  th e  mo lded  

p roduc t  occu r s ,  so  t ha t  mo ld ing  qua l i ty  can  be  improved ,  and  

t he  fo l l owing  p roduc t ion  s t eps ,  e .g . ,  d i e -bond ing  a  

l i gh t - emi t t i ng  e l emen t ,  f o rming  a  l ens  un i t ,  d i c ing ,  c an  be  

s imp l i f i ed .  

 

EFFECT S OF  THE INVE NTION 

     I n  t he  a bove  desc r ibed  me thod  and  appa ra tu s  fo r  

compres s ion -mold ing  a  r e f l ec to r  o f  a  l i gh t - emi t t i ng  dev i ce ,  t he  

u t i l i z a t i on  r a t e  o f  t he  mo ld  r e s in  can  be  improved  and  t he  

mo ld ing  qua l i ty  c an  be  improved  su ch  t ha t  no  r e s in  f l a sh  i s  

fo rmed .  

 

BRIEF  DESCRIPTION OF  THE DRAWINGS 

     [F ig .  1 ]  i s  a  s ec t i ona l  exp l an a t ion  v i ew  o f  a  comp res s ion  

mo ld ing  appa ra tu s  o f  a  f i r s t  embod imen t .   



8 
 

     [F ig .  2 ]  i s  a  s ec t i ona l  exp l an a t ion  v i ew  o f  a  comp res s ion  

mo ld ing  appa ra tu s  o f  a  s econd  embod imen t .  

     [F ig .  3 ]  F ig s .  3A-3E  a r e  exp l an a t ion  v i ew s  o f  a  l ower  d i e  

sho wn  in  F ig .  2 .  

     [F ig .  4 ]  F ig s .  4A and  4B  a r e  a  p l an  v i ew  o f  th e  lo wer  d i e  

and  a  s ec t iona l  exp l an a t ion  v i ew  o f  a  mo ld ,  wh ich  show a  

mo ld ing  p roces s  o f  a  co mpres s ion  mo ld ing  me th od .  

     [F ig .  5 ]  F ig s .  5A and  5B  a r e  a  p l an  v i ew  o f  th e  lo wer  d i e  

and  a  s ec t iona l  exp l an a t i on  v iew  o f  th e  mo ld ,  wh ich  show a  

mo ld ing  p roces s  fo l l owing  the  p roces s  shown  in  F ig s .  4A and  

4B .  

     [F ig .  6 ]  F ig s .  6A and  6B  a r e  a  p l an  v i ew  o f  th e  lo wer  d i e  

and  a  s ec t iona l  exp l an a t i on  v iew  o f  th e  mo ld ,  wh ich  show a  

mo ld ing  p roces s  fo l l owing  the  p roces s  shown  in  F ig s .  5A and  

5B .  

     [F ig .  7 ]  F ig s .  7A and  7B  a r e  a  p l an  v i ew  o f  th e  lo wer  d i e  

and  a  s ec t iona l  exp l an a t i on  v iew  o f  th e  mo ld ,  wh ich  show a  

mo ld ing  p roces s  fo l l owing  the  p roces s  shown  in  F ig s .  6A and  

6B .  

     [F ig .  8 ]  F ig s .  8A and  8B  a r e  a  p l an  v i ew  o f  th e  lo wer  d i e  

and  a  s ec t iona l  exp l an a t i on  v iew  o f  th e  mo ld ,  wh ich  show a  

mo ld ing  p roces s  fo l l owing  the  p roces s  shown  in  F ig s .  7A and  

7B .  

     [F ig .  9 ]  F ig s .  9A and  9B  a re  a  p l an  v i ew  o f  a  l ower  d i e  

and  a  s ec t iona l  exp l an a t i on  v i ew  o f  ano the r  mo ld .  

     [F ig .  10 ]  F ig s .  10A and  10B  a re  a  p l an  v i ew and  a  s ide  

v i ew  o f  a  l ead  f r ame .  

     [F ig .  11 ]  F igs .  11A and  11B  a re  a  p l an  v i ew and  a  s id e  

v i ew  o f  t he  co mp res s ion -mo lded  l ead  f r ame .  
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     [F ig .  12 ]  F ig s .  12A-12C a re  a  s ec t i ona l  v i ew,  a  p l an  v i ew  

and  a  r i gh t  s i de  v i ew  o f  an  LED dev i ce  ( l i gh t - emi t t i ng  dev i ce ) .  

 

EMBODIMENTS OF  THE  INVENT ION 

     P r e f e r r ed  embod imen t s  o f  t he  p r e sen t  i nven t ion  w i l l  now 

be  desc r ibed  i n  de t a i l  w i th  r e f e r ence  t o  t he  accompany ing  

d r aw ings .  

     F i r s t l y,  a  s chema t i c  s t ru c tu re  o f  a  l i gh t - emi t t i ng  dev i ce  

(LED dev ice )  w i l l  be  exp l a ined  w i th  r e f e r ence  t o  F ig s .  

12A-12C.  

     A su r f ace -mo un ted  l igh t - emi t t i ng  dev i ce  i nc ludes :  a  

l i gh t - emi t t i ng  e l emen t  1 ;  a  l e ad  s ec t i on  2  on  wh ich  t h e  

l i gh t - emi t t i ng  e l emen t  1  i s  moun ted ;  a  r e f l ec to r  3  fo r  

p r even t ing  d i f fu s ion  o f  a  l i gh t  i r r ad i a t ed  f rom the  

l i gh t - emi t t i ng  e l emen t  1 ;  and  a  l ens  un i t  4  cove r ing  t he  

l i gh t - emi t t i ng  e l emen t  1 .  The  r e f l ec to r  3  i s  i n t eg ra l l y  mo lded  

w i th  a  f i r s t  l e ad  2a ,  on  wh ich  t he  l i gh t - emi t t i ng  e l emen t  1  i s  

mo un ted ,  and  a  s econd  l e ad  2b ,  wh ich  i s  e l ec t r i c a l l y  connec t ed  

t o  t he  l i gh t - emi t t i ng  e l emen t  1 .   

     The  l i gh t - emi t t i ng  e l emen t  1  ha s  a  pa i r  o f  e l ec t rodes ,  i . e . ,  

a  pos i t i ve  e l ec t rode  and  a  nega t i ve  e l ec t rode ,  wh ich  a r e  

p rov ided  on  t he  s ame  s ide .  In  t he  fo l lowing  desc r ip t ion ,  t he  

pos i t ive  and  nega t ive  e l ec t rodes  a re  p rov ided  on  the  s ame  s ide ,  

bu t  th ey  may  be  fo rmed  on  th e  uppe r  s ide  and  th e  l ower  s ide  o f  

t he  l i gh t - emi t t i ng  e l emen t  1 .  I n  t h i s  c a se ,  t he  e l ec t rode  on  t he  

l ower  s i de  o f  t he  l i gh t - emi t t i ng  e l emen t  i s  connec t ed  t o  t he  

f i r s t  l e ad  2a ,  w i thou t  u s ing  a  w i r e ,  by  an  

e l ec t r i ca l l y - conduc t ive  d i e -bond ing  member.   

     Th e  f i r s t  l e ad  2 a  has  an  i nne r  l e ad  pa r t  and  an  ou t e r  l e ad  
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pa r t ,  wh ich  a r e  con t inuous ly  fo rmed .  The  l i gh t - emi t t i ng  

e l emen t  1  i s  d i e -bonded  on  th e  inne r  l e ad  pa r t .  The  

l i gh t - emi t t i ng  e l emen t  1  i s  connec ted  t o  i nne r  l e ad  pa r t s  o f  t h e  

f i r s t  and  s econd  l eads  2a  and  2b ,  by  w i r e  bond ing  w i th  w i r e s  5 .   

     No te  th a t ,  an  in su l a t ion  me mb er  6  i s  p rov ided  to  a  pa r t  

on  t he  r ea r  s i de ,  i n  wh ich  t he  f i r s t  l e ad  2a  and  t he  s econd  l ead  

2b  ( t he  i nne r  l e ad  pa r t s )  a r e  l oca t ed  c lo se  t o  each  o the r,  so  a s  

to  p r ev en t  sho r t  c i r cu i t  be tw een  t he  f i r s t  l e ad  2a  and  the  s econd  

l ead  2b .  Fu r the r,  i n  t he  p r e sen t  embod imen t ,  numb er  o f  t he  

l eads  o f  t he  l i gh t - emi t t ing  dev i ce  i s  two ,  bu t  i t  may  be  t h r ee  o r  

mo re .   

     The  r e f l ec to r  3  i s  e r ec t ed  on  t he  ou t e r  l e ad  pa r t s  o f  t h e  

f i r s t  and  s econd  l eads  2a  and  2 b .  A con c av e  p a r t  o f  th e  

r e f l ec to r  3  i s  l oca t ed  on  t he  ou t e r  l e ad  pa r t s .  As  w i l l  be  

desc r ibed  l a t e r,  t he  r e f l ec to r  3  i s  f o rmed  by  comp res s ion  

mo ld ing  w i th  a  t he rmo se t t i ng  r e s in  ( e . g . ,  epoxy  r e s in ,  mod i f i ed  

epoxy  r e s in ,  s i l i cone  r e s in ,  mod i f i ed  s i l i cone  r e s in ) .  An  

open ing  pa r t  o f  t he  r e f l e c to r  3  i s  i n c l i ned  so  a s  to  make  an  

uppe r  ends  w ide r  t han  a  l ower  en d .  P re fe r ab ly,  t he  i nc l i na t i on  

ang l e  w i th  r e spec t  t o  a  su r f ace  o f  t he  l e ad  i s  95 -150  deg ree s ,  

mo re  p r e f e r ab ly  100 -120  deg ree s .  

     The  l ens  un i t  4  cove r s  t he  l i gh t - emi t t i ng  e l emen t  1  and  

f i l l s  t he  concave  pa r t  o f  t he  r e f l ec to r  3 .  The  l ens  un i t  4  i s  

composed  o f  a  t he rmo se t t i ng  r e s in  ( e . g . ,  epoxy  r e s in ,  mod i f i ed  

epoxy  r e s in ,  s i l i cone  r e s in ,  mod i f i ed  s i l i cone  r e s in )  i nc lud ing  a  

f l uo re scen t  subs t ance  ( e .g . ,  a t  l e a s t  one  subs t ance  s e l ec t ed  

f rom th e  g roup  comp r i s ing :  n i t r i d e  pho sph or  ma in ly  ac t i va t ed  

by  a  l an thano id  such  a s  Eu  an d  Ce ;  oxyn i t r i de  phosphor ;  s i a lon  

phosphor ;  l an thano id  phosphor  such  a s  Eu ;  a lka l ine -ea r th  
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ha logen  apa t i t e  phosphor  ma in ly  ac t i va t ed  by  a  t r ans i t i ona l  

me ta l  e l emen t  su ch  a s  Mn;  a lka l ine -ea r th  me ta l  bo ra t e  ha logen  

phosphor ;  a lka l i ne -ea r th  me ta l  a lumina t e  phosphor ;  

a lka l i ne -ea r th  s i l i c a t e  phosphor ;  a lka l i ne -ea r th  su l f i de  

phosphor ;  a lka l i ne -ea r th  t h ioga l l a t e  phosphor ;  a lka l i ne -ea r th  

s i l i con  phosphor ;  ge rmna te  phosphor ;  r a r e - ea r th  a lumina t e  

phosphor  ma in ly  ac t i va t ed  by  a  l an thano id  such  a s  Ce ;  and  

o rgan i c  phosphor  i nc lud ing  o rgan ic  complex  ma in ly  ac t i va t ed  

by  r a r e - ea r th  s i l i c a t e  o r  a  l an thano id  e l emen t  such  a s  Eu ) .  A 

sp ec i f i c  g r av i ty  o f  t he  f l uo re scen t  subs t ance  i s  g r ea t e r  t han  t he  

t he rmo se t t i ng  r e s in ,  so  t he  f luo re scen t  su bs t ance  s e t t l e s  i n  a  

bo t tom o f  t he  concave  pa r t  ( on  t he  su r f aces  o f  t he  l eads ) .  The  

t he rmo se t t i ng  r e s in  may  inc lude  a t  l e a s t  one  subs t ance  s e l ec t ed  

f rom the  g roup  compr i s ing :  f i l l e r ;  d i f fu s ing  agen t ;  co lo ran t ;  

f l uo re scen t  subs t ance ;  and  r e f l ex ib l e  subs t ance ,  so  a s  t o  ob t a in  

hea t  r e s i s t ance ,  wea the r  r e s i s t ance  and  l i gh t  r e s i s t ance .  The  

r e f l ec to r  3  and  the  l ens  un i t  4  a r e  composed  o f  t he  

t he rmo se t t i ng  r e s in ,  and  t he i r  phys i ca l  cha rac t e r i s t i c s  a r e  

s imi l a r,  so  th a t  t hey  can  be  su i t ab ly  bonded  to  each  o the r.   

     Su cces s iv e ly,  an  ap pa ra tu s  fo r  compres s ion  mo ld ing  t he  

l i gh t - emi t t i ng  dev i ce  r e f l ec to r  w i l l  be  exp l a ined .  

     Th e  co mp res s ion  m o ld ing  appa ra tu s  c l amps  a  workp i ece  

W wi th  a  mo ld  and  co mpres s ion -mo lds  t he  r e f l ec to r  3 .  As  

shown  in  F ig s .  10A and  10B ,  t he  workp iece  W i s  a  l e ad  f r ame  7  

hav ing  r ows  and  co lumns  o f  t he  l e ad  s ec t i ons  2 .  I n  each  o f  t he  

l ead  s ec t i ons  2 ,  t he  f i r s t  l e ad  2 a  and  th e  second  l ead  2b  a re  

f aced  each  o the r  w i th  a  gap .  The  workp iece  W i s  no t  l im i t ed  t o  

t he  l e ad  f r ame  7 ,  so  i t  may  be ,  f o r  example ,  a  p l a s t i c  subs t r a t e  

on  wh ich  cab l e  pa t t e rn s  a r e  fo rmed .  
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     The  comp res s ion  mo ld ing  appa ra tu s  w i l l  be  exp l a ined  

w i th  r e f e r ence  t o  F ig .  1 .  

     A mo ld  8  i nc ludes  a  l ower  d i e  9  (o ne  o f  d i e s )  and  an  

uppe r  d i e  10  ( t he  o the r  d i e ) ,  wh ich  c l amp  the  workp iece  W by  

c lo s ing  the  mo ld .  In  t h e  fo l low ing  de sc r ip t ion ,  t h e  lower  d i e  9  

i s  a  movab le  d i e ,  and  the  uppe r  d i e  10  i s  a  f i xed  d i e .  Open ing  

and  c lo s ing  th e  mo ld  i s  pe r fo rmed  by  a  pub l i c ly  known  

open -c lo se  mechan i sm,  e . g . ,  t ogg l e  l i nk ,  ba l l  bea r ing  s c r ew  

d r iv en  by  a  d r iv e  sou rce  ( e .g . ,  e l ec t r i c  mo to r ) .  

     I n  t he  l ower  d i e  9 ,  a  l o wer  suppo r t i ng  b lock  12  i s  f i xed  

on  a  l ow er  b a se  11 .  A lo w er  cav i ty  b lo ck  1 3  i s  su p p o r t ed  b y  t h e  

l ower  suppor t i ng  b lock  12 .  A c l amper  b lock  14 ,  wh ich  enc lo s e s  

th e  lower  cav i ty  b lock  13 ,  i s  f loa t ing - suppor t ed ,  on  th e  lo wer  

suppo r t i ng  b lock  12 ,  by  co i l  sp r ings  15 .  A r ece s sed  cav i ty  16  i s  

fo rmed  by  an  uppe r  f ace  o f  t he  l ower  cav i ty  b l o ck  1 3  an d  

chamfe red  i nne r  s i de  f aces  o f  t he  c l amper  b lock  14 .   

     I n  t he  r ece s sed  cav i ty  16 ,  p r e s s ing  p in s  17  a r e  p i e r ced  

th rough  th e  lower  suppo r t ing  b lock  12  and  th e  l ower  cav i ty  

b lock  13 ,  so  t ha t  t h e  p r e s s ing  p in s  c an  be  moved  upward  and  

downward .  The  p re s s ing  p in s  17  a r e  e r ec t ed  on  a  p in  suppor t i ng  

b lock  18 .  A p l an a r  shap e  o f  e ach  o f  th e  p r e s s ing  p in s  17  i s  a  

c i r cu l a r  sh ape ,  bu t  i t  i s  no t  l imi t ed  and  i t  may  be  a  r ec t angu la r  

sh ap e .  An  upper  end  pa r t  o f  e ach  o f  th e  p r e s s ing  p in s  17  i s  

wedge - shaped .  The  t ape r  ang l e  co r r e spon ds  to  t h e  in c l in a t io n  

ang l e  o f  th e  open ing  pa r t  o f  t he  r e f l e c to r  3 ,  so  an  uppe r  end  o f  

t he  pa r t  i s  na r rower  t han  a  l ower  end  t he r eo f .  The  p in  

suppo r t i ng  b lock  18  con t ac t s  a  wedge - sh ap ed  b lock  19  

p rov ided  on  t he  l ower  ba se  11  i n  a  s t a t e  whe re  t he i r  

wedge - shaped  f aces  con tac t  e ach  o the r.  The  p in  suppor t i ng  
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b lock  18  and  th e  wedge - shap ed  b lock  19  a r e  a ccommoda ted  in  a  

space  fo rmed  be tween  t he  l ower  suppor t i ng  b lock  12  and  t he  

lower  ba se  11 .  The  wedge - sh ap ed  b lock  19  can  be  s l id  on  th e  

lower  ba se  11  by  an  ac tua to r  20  ( e .g . ,  mo to r,  cy l i nde r  un i t ) .  

Wi th  t h i s  s t ruc tu re ,  t he  p in  suppo r t i ng  b lock  18  i s  r e l a t i ve ly  

s l i d  a long  t he  wedge - shaped  f ace  o f  t he  wedge - sh aped  b lock ,  

so  th a t  t h e  p r e s s ing  p in s  1 7  c an  b e  mo v ed  u p wa r d  and  

downward  ( a  p r e s s ing  p in  ac tua t ing  s ec t ion ) .  

     A c l amp ing  f ace  o f  t he  l ower  d i e  i nc lud ing  t he  r ece s sed  

cav i ty  16 ,  i n  wh ich  th e  p r e s s ing  p in s  17  a r e  p rov ided ,  i s  

cove red  w i th  a  r e l ea se  f i lm  21 .  The  r e l ea se  f i lm  21  i s  he ld  by  

su ck in g  a i r  t h rough  a  su ck ing  pa th ,  wh ich  i s  a  gap  be tw een  th e  

lower  cav i ty  b lock  13  and  th e  c l ampe r  b lock  14  en c lo s ing  t he  

l ower  cav i ty  b lock .  The  r e l ea se  f i lm  21  has  enough  hea t  

r e s i s t ance ,  and  i t  i s  e a s i l y  pee lab l e  f rom the  su r f ace  o f  t he  

mo ld  an d  co mp o sed  o f  a  so f t  and  ex t ens ib l e  ma te r i a l ,  e . g . ,  

PTFE f i lm ,  ETEF  f i lm ,  PET f i lm ,  FEP f i lm ,  

f luo r ine - imp regna t ed  g l a s s  c lo th ,  po lyp ropy l en e  f i lm ,  

po lych lo r in a t ed  v iny l id ine .   

     I n  th e  uppe r  d i e  10 ,  an  uppe r  ch ase  b lock  23  and  an  uppe r  

i n se r t  b lock  24  a r e  ve r t i c a l l y  s t acked  and  he ld  by  an  uppe r  ba se  

22 .  A i r  suc t i on  ho l e s  24a  a r e  opened  i n  a  c l amp ing  f ace  o f  t he  

uppe r  i n se r t  b lock  24 .  Wh en  the  mo ld  8  c l amps  t he  l e ad  f r ame  7 ,  

a i r  i n  t he  r ece s sed  cav i ty  16  i s  sucked  th rough  the  a i r  suc t i on  

ho l e s  24a  so  a s  t o  pe r fo rm decompres s ion  chamber.  I n  t he  

p r e sen t  embod imen t ,  t h e  l e ad  f r ame  7  i s  s e t ,  on  t he  uppe r  d i e  

10 ,  by  a i r  suc t i on ,  bu t  t he  manne r  o f  s e t t i ng  t he  l ead  f r ame  i s  

no t  l imi t ed ,  so  a  l e ad  f r ame  c l ampe r  may  be  p rov ided  to  t he  

uppe r  d i e  10 .  Fu r the r,  t he  l e ad  f r ame  7  need  no t  be  s e t  on  t he  
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uppe r  d i e  10 ,  so  t he  l ead  f r ame  7  may  be  s e t  on  t he  l ower  d i e  9 .    

     A mo ld  r e s in  i s  supp l i ed  i n to  t he  r ece s sed  cav i t y  16  o f  

th e  lower  d ie  9 ,  i n  wh ich  th e  r e l ea se  f i lm  21  ha s  been  he ld ,  an d  

t he  l e ad  f r ame  7  i s  moun ted ,  t hen  t he  l ower  d i e  9  i s  mo ved  

toward  t he  uppe r  d i e  10  so  a s  t o  c lo se  t he  mo ld  and  pe r fo rm the  

co mpres s ion  mo ld ing .  Wh en  th e  m o ld  8  c l amps  t he  l e ad  f r ame  7 ,  

t h e  c l amper  b lock  14  i s  p r e s sed  o n to  th e  l e ad  f r a me  7  and  t h e  

p r e s s ing  p in s  17  a r e  p r e s sed  on to  l i gh t - emi t t i ng  e l emen t  moun t  

su r f aces  ( t he  l ead  s ec t i ons  2 )  o f  t he  l e ad  f r ame  7 .  

     By  fu r the r  c l amp ing  ac t ion  o f  th e  mo ld  8 ,  p r e s s ing  fo r ce  

o f  t he  c l amper  b lock  14  i s  i n c rea sed ,  bu t  exces s ive  p re s s ing  

fo rce  i s  r e l ea sed  by  co mpres s ion  o f  th e  co i l  sp r ings  15 ;  th e  

ex ces s ive  p r e s s ing  fo r ce  o f  th e  p r e s s ing  p in s  17  i s  r e l ea sed  by  

d r iv ing  the  ac tu a to r  20  so  a s  t o  s l i d e  t h e  wedg e - shap ed  b lock  

19  on  t he  l ower  base  11  and  move  th e  p in  suppo r t i ng  b lock  18  

downward  

By  employ ing  the  above  desc r ibed  comp res s ion  mo ld ing  

appa ra tu s ,  a  vo lu me  o f  mo ld ed  s c r aps ,  wh ich  a r e  fo rmed  by  th e  

expens ive  r e s in  fo r  mo ld ing  t he  r e f l e c to r s ,  c an  be  h igh ly  

r educed  and  a  u t i l i z a t i on  r a t e  o f  t he  mo ld  r e s in  can  be  

improved ,  f u r the r  t he  exces s ive  c l amp ing  fo rce  app l i ed  t o  t he  

workp iece  ( t he  l ead  f r ame  7 )  can  be  r e l ea sed  by  mov ing  the  

bo t to m pa r t  o f  th e  r ece s sed  cav i ty  16  r e l a t i ve  t o  t he  workp iece  

when  th e  wo rk p iece  i s  comp res s ion -mo lded ,  so  t ha t  no  

i nden ta t i ons  a r e  fo rmed  in  t he  mo lded  p roduc t s .  I n  compar i son  

wi th  t he  conven t iona l  t r ans f e r  mo ld ing  me thod ,  no  runne r s  and  

no  ga t e s  a r e  fo rmed  by  t he  p r e sen t  co mp res s io n  mo ld ing  

me th od ,  so  th a t  n o  mo ld  r e s in  s t i cks  on  t he  mo lded  p roduc t s .  

Fu r the r,  l e f tove r s  o f  ga te s ,  wh ich  a r e  fo rmed  by  a  
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ga te -b reak ing  s t ep ,  a r e  n o t  fo rm ed ,  and  no  de fo rma t ion  o f  th e  

workp iece  occu r s .  

Ove r f low  cav i t i e s  27  ( s ee  F ig s .  9A and  9B ) ,  wh ich  a r e  

communica t ed  w i th  t he  r ece s sed  cav i ty  16 ,  may  be  fo rmed  i n  a  

c l amp ing  f ace  o f  t he  c l amper  b lock  14  o f  t he  l ower  d i e  9 .  Wi th  

t h i s  s t ruc tu re ,  i n su ff i c i en t ly - f i l l i ng  t he  mo ld  r e s in  i n to  t he  

r ece s sed  cav i ty  16  can  be  p r ev en t ed ,  fu r the r  ev en  i f  a i r  i s  

en t r apped  in to  th e  mo ld  r e s in ,  t h e  a i r  c an  be  d i s cha rg ed  v i a  th e  

ove r f low  cav i t i e s  27 ,  so  t ha t  mo ld ing  qua l i t y  c an  be  improved .  

The  p r e s s ing  p in s  17  a r e  suppor t ed  by  t he  wedg e - shap ed  

b lock  19  wh ich  can  be  s l i d  by  th e  ac tua to r  20 ,  t he  ac tua to r  20  

i s  d r iv en  so  a s  t o  mov e  th e  wedge - sh aped  b lo ck  1 9  i n  a  

p r e sc r ibed  d i r ec t i on  and  p re s s  t he  p r e s s ing  p in s  17  on to  t he  

workp iece  when  the  mo ld  8  c l amps  t he  workp iece ,  and  t he  

p re s s ing  p in s  17  a r e  evacua t ed ,  i n  t h e  s t a t e  wh er e  t he  p re s s ing  

p in  con t ac t s  t he  workp iece ,  by  fu r the r  c l amp ing  ac t i on  fo r  

ac tua t i ng  t he  ac tua to r  20  t o  move  th e  w ed g e - sh ap ed  b lo ck  1 9  in  

t he  oppos i t e  d i r ec t i on .  Wi th  t h i s  manne r,  t he  c l amp ing  fo rce  o f  

th e  p r e s s ing  p in s  17  app l i ed  to  th e  wo rkp i ece  can  be  ad ju s t ed  

so  a s  no t  t o  app ly  t he  exces s ive  fo r ce ,  and  fo rming  f l a sh  i n  

mo un t  a r ea s ,  on  wh ich  t he  l i gh t - emi t t i ng  e l emen t s  1  a r e  

mo un ted ,  c an  be  p r ev en t ed .  

     Nex t ,  ano the r  embod imen t  o f  t he  compres s i on  mo ld ing  

appa ra tu s  w i l l  be  exp l a ined  w i th  r e f e r ence  t o  F ig .  2 .  I n  t he  

p re sen t  embod imen t ,  t he  s t ruc tu re  o f  t he  uppe r  d i e  10  o f  t he  

mo ld  8  i s  t he  s ame  a s  t ha t  o f  t he  fo rmer  embod imen t ,  so  t he  

l ower  d i e  9  w i l l  be  ma in ly  exp l a ined .  

     I n  F ig .  1 ,  t he  p r e s s ing  p in s  17  and  t he  c l ampe r  b lock  14  

a re  s ep a ra t e ly  d r iv en .  O n  th e  o the r  hand ,  in  t he  p r e sen t  
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embod imen t ,  t h e  p r e s s ing  p in s  17  and  th e  c l ampe r  b lock  14  a r e  

l i nked  and  moved  upward  and  downward  toge th e r.   

     I n  F ig .  2 ,  t he  l ower  suppor t i ng  b lock  12  i s  f i xed  on  t he  

l ow er  b a se  11 .  T he  low er  cav i ty  b lo ck  1 3  i s  f ix ed  o n  th e  lo w e r  

suppo r t i ng  b lock  12 .  The  c l ampe r  b lock  14 ,  wh ich  enc lo se s  t he  

lower  cav i ty  b lock  13 ,  i s  f loa t ing - suppo r t ed ,  on  th e  lower  

suppo r t i ng  b lock  12 ,  by  t he  co i l  sp r ings  15 .  

     As  sh own  in  F ig s .  3A-3 C ,  tw o  pa i r s  o f  connec t ion  p l a t e s  

25  a r e  a r r anged  in  X-  an d  Y-d i r ec t ions  and  sp anned  a  bo t tom 

ho le  14a  o f  t he  c l amper  b lock  14 .  The  p r e s s ing  p in s  17  a r e  

r e sp ec t i ve ly  e r ec t ed  a t  f ou r  i n t e r s ec t i on  po in t s  o f  t he  

connec t i on  p l a t e s  25 .  Bo th  ends  o f  e ach  o f  th e  connec t i on  

p l a t e s  25  a r e  f i xed  t o  t he  l ower  end  o f  th e  c l ampe r  b lock  14  by  

s c r ews .  Fu r the r,  t he  p r e s s ing  p in s  17  a r e  f i xed  t o  t h e  

connec t ion  p l a t e s  25  by  s c r ews  ( s ee  F ig .  3C) .  

     As  shown  in  F ig s .  3D and  3E ,  g rooves  ( s t epped  g rooves )  

13a ,  wh ich  abso rb  t h i cknes s  o f  t he  connec t ion  p l a t e s  25  

a r r ang ed  in  th e  c ro s s  sh ape ,  a r e  fo rmed  in  th e  bo t t om pa r t  o f  

t he  l ower  cav i ty  b lock  13 ,  and  fo u r  t h rough  ho l e s  13b ,  th rough  

wh ich  t he  p r e s s ing  p in s  17  a r e  p i e r ced ,  a r e  fo rmed  in  t he  

g rooves  13a .  

     I n  F ig .  2 ,  t h e  p r e s s ing  p in s  17  a r e  f loa t ing - suppor t ed ,  

t oge the r  w i th  t he  c l amper  b lock  14 ,  on  th e  lo wer  suppo r t ing  

b lock  12 ,  by  t he  co i l  sp r ings  15 .  When  the  mo ld  8  c l amps  t he  

workp iece  ( t he  l e ad  f r ame  7 ) ,  t he  p r e s s ing  p in s  17  and  t he  

c l ampe r  b lock  14  a r e  jo in t ly  p re s sed  on to  th e  l e ad  f r ame  7  

t h rough  the  r e l ea se  f i lm  21 ;  th e  p r e s s ing  p in s  17  and  th e  

c l ampe r  b lock  14  a r e  j o in t ly  evacua t ed  by  fu r the r  c l amp ing  

ac t i on  fo r  compres s ing  t he  co i l  sp r ings  15  i n  a  s t a t e  whe re  t he  
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c l amper  b lock  14  and  t he  p r e s s ing  p in s  17  con t ac t  t h e  l e ad  

f r ame  7 .   

Wi th  t h i s  s t ruc tu re ,  t he  upward  and  downward  

movemen t s  o f  th e  c l ampe r  b lock  14  and  t he  p r e s s ing  p in s  17  

can  be  l i nked  by  th e  s imp le  s t ruc tu re ,  and  no  ded i ca t ed  d r ive  

sou rces  a r e  r equ i r ed ,  so  t ha t  t h e  s t ruc tu re  o f  t he  appa ra tu s  can  

be  s imp l i f i ed .  

     The  me thod  o f  mo ld in g  t he  l i gh t - emi t t i ng  dev i ce  

r e f l ec to r  pe r fo rmed  in  t he  above  desc r ibed  comp res s ion  

mo ld ing  appa ra tu se s  w i l l  be  exp la ined  w i th  r e f e r ence  t o  F ig s .  

4A-11B.  No te  t ha t ,  i n  F ig s .  1 -3E ,  fou r  p r e s s ing  p in s  a r e  shown  

fo r  s imp l i fy ing  t he  exp l ana t ion ,  bu t  th e  p r e s s ing  p in s ,  wh ich  

a r e  a r r anged  a s  f ive -by - s ix  ma t r i x ,  a r e  sh own  in  F ig .  4A and  

th e  fo l lowin g  d rawings .  

     As  shown  in  F ig .  4A,  th e  p r e s s ing  p in s  17  a r e  p i e r ced  

th rough  th e  lower  cav i t y  b lock  13  and  p ro j ec t ed  in to  th e  

r ece s sed  cav i ty  16 .  As  sh own  in  F ig .  4B ,  t he  r ece s sed  cav i ty  16  

i s  en c lo sed  by  th e  c l ampe r  b lock  14  and  the  p re s s ing  p in s  17  

can  be  moved  upward  and  downward  w i th  r esp ec t  t o  t h e  bo t tom  

pa r t  o f  t he  r eces sed  cav i ty,  and  t he  r e l ea se  f i lm  21  i s  he ld ,  by  

adso rp t ion ,  on  t he  l o wer  d i e  9 ,  so  a s  t o  cove r  t he  l ower  

c l amp ing  f ace  i nc lud ing  t he  r ece s sed  cav i ty  16 ,  when  the  mo ld  

8  i s  opened .   

     As  shown  in  F ig .  5A,  a i r  suc t ion  ho l e s  13c  a r e  fo rmed  

a round  e ach  o f  t he  t h rough  ho l e s  13b  o f  t he  l ower  c av i t y  b lock  

13 ,  t h rough  wh ich  th e  p r e s s ing  p in  17  i s  p i e r ced .  As  shown  in  

F ig .  5B ,  in  th e  r ece s sed  cav i ty  16 ,  t he  r e l ea se  f i lm  21  i s  he ld  

by  suck ing  a i r  t h rough  the  a i r  su c t i on  ho l e s  13c  and  a i r  suc t i on  

ho l e s  13d ,  wh ich  a r e  fo rmed  be tween  th e  lower  cav i ty  b lock  13  
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and  th e  c l ampe r  b lock  14 ,  in  a  s t a t e  whe re  t he  r e l ea se  f i lm  

cove r s  pe r iphe r i e s  o f  th e  p r e s s ing  p in s  17 .   

     Nex t ,  a s  shown  in  F igs .  6A and  6B ,  t he  mo ld  r e s in  26  i s  

supp l i ed  i n to  t he  r ece s sed  cav i ty  16 ,  i n  wh ich  t he  r e l ea se  f i lm 

21  has  been  he ld  by  adso rp t ion ,  so  a s  t o  f i l l  t he  mo ld  r e s in  

a round  t he  p r e s s ing  p in s  17 .  As  de sc r i bed  above ,  t he  mo ld  

r e s in  26  i s  t he  t he rmo se t t i ng  r es in  ( e .g . ,  epoxy  r e s in ,  mod i f i ed  

epoxy  r e s in ,  s i l i cone  r e s in ,  mod i f i ed  s i l i cone  r e s in ) .  The  mo l d  

r e s in  26  may  be  t ab l e t  r e s in ,  g r anu l a r  r e s in ,  powde r  r e s in ,  

l i qu id  r e s in ,  sh ee t - shaped  r e s in ,  e t c .  

     Nex t ,  a s  shown  in  F igs .  7A and  7B ,  th e  l e ad  f r ame  7  i s  

co r r ec t ly  po s i s t i o ned ,  i n  t he  r ece s sed  cav i ty  16  o f  th e  l ower  d i e  

9 ,  i n  con t ac t  w i th  t he  c l amper  b lock  14  and  th e  p r e s s ing  p in s  17  

t h rough  the  r e l ea se  f i lm  21 .  Th e  l ead  f r ame  7  i s  p l aced  i n  a  

s t a t e  whe re  t he  p re s s ing  p in s  17  co n t ac t  t h e  inne r  l e ad  pa r t s  o f  

t he  l ead  s ec t i ons  2  ( t he  f i r s t  l e ads  2a  and  the  s econd  l eads  2b ) .   

     As  shown  in  F ig .  8B ,  t he  l ower  d i e  9  i s  moved  upward  by  

a  known  open -c lo se  mechan i sm,  no t  shown ,  so  a s  t o  b r ing  t he  

l e ad  f r ame  7 ,  wh ich  ha s  been  p laced  on  t he  l ower  c l amp ing  f ace ,  

i n to  co n t ac t  w i th  t h e  up pe r  d i e  10  and  c l amp  the  l e ad  f r ame .  By  

fu r the r  c l amp ing  the  l ead  f r ame  7  wi th  th e  mo ld  8 ,  t h e  bo t to m  

pa r t  o f  t he  r ece s sed  cav i ty  16  ( t he  lo wer  cav i ty  b lock  13 )  i s  

r e l a t i ve ly  moved  c lo se  t o  t he  l ead  f r ame  7  so  a s  t o  

compres s ion -mold  t he  r e f l ec to r s .  F ig .  8A i s  a  p l an  v i ew  o f  t he  

mo lded  l ead  f r ame  7 .  Gu ide  p in s  (no t  shown)  o f  t he  l ower  d i e  9  

a r e  f i t t ed  i n to  gu ide  p in  ho l e s  7a  so  a s  t o  co r r ec t l y  pos i t i on  t he  

l ead  f r ame  on  t he  l ower  d i e .   

     I n  th e  co mpres s ion  mo ld ing  appa ra tu s  shown  in  F ig .  1 ,  

t he  p r e s s ing  p in s  17  and  the  c l ampe r  b lock  14  a r e  p r e s sed  on to  
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t h e  l ead  f r ame  7  th roug h  th e  r e l ea se  f i lm  21  wh en  th e  mo ld  8  

c l amps  t he  work  ( l e ad  f r ame  7 ) .  When  the  comp res s i on  mo ld ing  

i s  pe r fo rmed ,  t he  mo ld  8  fu r the r  c l amps ,  bu t  t he  ex ces s ive  

p r e s s ing  fo r ce  o f  t he  c l amper  b lock  14  i s  r e l ea sed  by  

compres s ing  t he  co i l  sp r ings  15  and  t he  exces s ive  p re s s ing  

fo r ce  o f  th e  p r e s s ing  p in s  17  i s  r e l ea sed  by  ac tua t i ng  t he  

ac tua to r  20  t o  s l i de  t he  wedge - sh aped  b lock  19  on  th e  lower  

ba se  11  and  move  th e  p in  suppo r t i ng  b lock  18  down ward .   

     I n  th e  co mpres s ion  mo ld ing  appa ra tu s  shown  in  F ig .  2 ,  

when  th e  comp res s ion  mo ld ing  i s  pe r fo rmed ,  th e  co i l  sp r ings  

15  a r e  compres sed ,  i n  t he  s t a t e  whe re  t he  c l ampe r  b lock  14  an d  

th e  p r e s s ing  p in s  17  con t ac t  t h e  l e ad  f r ame  7 ,  and  t he  p r e s s ing  

p in s  17  a r e  evacua t ed ,  t oge the r  w i th  th e  c l ampe r  b lock  14 ,  by  

t he  fu r the r  c l amp ing  ac t i on .   

By  employ ing  the  above  desc r ibed  comp res s ion  mo ld ing  

me th od ,  t h e  vo lu me  o f  t h e  mo ld ed  sc rap s ,  wh ich  a r e  fo rmed  by  

th e  exp ens iv e  mold  r e s in  fo r  mo ld ing  t he  r e f l ec to r s ,  c an  be  

h igh ly  r educed  and  t he  u t i l i z a t i on  r a t e  o f  t he  mo ld  r e s in  can  be  

improved ,  f u r the r  t he  exces s ive  c l amp ing  fo rce  app l i ed  t o  t he  

workp iece  can  be  r e l ea sed ,  by  r e l a t i ve  movemen t  o f  t he  bo t tom 

pa r t  o f  t he  r ece s sed  cav i ty,  when  the  workp iece  i s  

co mpres s ion -mo lded ,  so  tha t  no  in den t a t io ns  a r e  fo rmed  in  t h e  

mo lded  workp iece .  I n  comp ar i son  wi th  t he  t r an s fe r  mo ld ing  

me thod ,  no  runne r s  and  no  ga t e s  a r e  r equ i r ed ,  so  th a t  no  mo ld  

r e s in  s t i ck s  on  t he  mo ld ed  p roduc t s .  The re fo re ,  l e f t ove r s  o f  

ga t e s ,  wh ich  a r e  fo rmed  by  a  ga t e -b reak ing  s t ep ,  a r e  no t  

fo rmed ,  and  no  de fo rma t ion  o f  t he  workp iece  occu r s .  

     I n  th e  co mp res s ion  mo ld ing  p roces s ,  a s  shown  in  F ig .  9B ,  

t he  su rp lu s  r e s in  ove r f lows  in to  ove r f l ow  cav i t i e s  27  f rom the  
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r eces sed  cav i ty  16  when  the  bo t tom face  o f  t he  r eces sed  cav i ty  

16  i s  r e l a t ive ly  moved  c lo se  to  t he  l e ad  f r ame  7 .  The  ove r f l ow  

cav i t i e s  27 ,  wh ich  a r e  communica t ed  w i th  t he  r ece s sed  cav i ty  

16 ,  a r e  fo rmed  in  t he  c l amp ing  f ace  o f  t he  c l amper  b lo ck  1 4 .  A 

p lu ra l i t y  o f  t he  ove r f low  cav i t i e s  27  may  be  fo rmed  bes id e  

each  s ide  o f  t he  r ec t angu la r  r ece s sed  cav i t y  16 ,  o r  one  ove r  

f low  cav i ty  27  may  be  fo rmed  bes ide  each  s ide  t he reo f .  F ig .  9A 

i s  a  p l an  v i ew  o f  t h e  mo ld ed  l ead  f r ame  7 .  

By  th e  above  de sc r ibed  co mp res s ion  mo ld ing  me th od ,  

i n su ff i c i en t ly - f i l l i ng  t he  mo ld  r e s in  26  i n to  t he  r eces sed  cav i ty  

16  can  be  p r ev en t ed ,  fu r t he r  ev en  i f  a i r  i s  en t r apped  in to  t he  

mo ld  r e s in  26 ,  t he  a i r  c an  be  d i s cha rg ed  v i a  t he  ove r f low  

cav i t i e s  27 ,  so  t ha t  mo ld ing  qua l i t y  can  be  improved .  

     I n  th e  co mpres s ion  mo ld ing  appa ra tu s  shown  in  F ig .  1 ,  

t h e  p r e s s ing  p in s  17  may  be  p r e s sed  on to  th e  l e ad  f r ame  7  by  

ac tua t i ng  t he  ac tua to r  20  when  the  mo ld  8  c l amps  t he  l e ad  

f r ame  7 ,  and  t he  p r e s s ing  p in s  17  may  be  ev acua t ed ,  i n  t he  s t a t e  

whe re  t he  p re s s ing  p in s  con tac t  t h e  l e ad  f r ame  7 ,  by  t he  fu r the r  

c l amp ing  ac t i on  fo r  a c tua t i ng  t he  ac tua to r  20 .  

     Wi th  t h i s  m ann e r,  t h e  c l amp ing  fo r ce  o f  t he  p r e s s ing  p in s  

17  app l i ed  t o  t he  l ead  f r ame  7  can  be  ad ju s t ed ,  w i thou t  

app ly ing  th e  ex ces s ive  fo r ce ,  and  fo rming  f l a sh  in  th e  

l i gh t - emi t t i ng  e l emen t  moun t  a r ea s  can  be  p r even t ed .  

     On  th e  o the r  hand ,  i n  th e  co mp res s ion  mo ld in g  appa ra tu s  

shown  in  F ig .  2 ,  t he  p r e s s ing  p in s  17  and  t he  c l ampe r  b lock  14  

can  be  j o in t ly  p r e s sed  on to  t he  l e ad  f r ame  7  wh en  th e  mo ld  8  

c l amps  t he  l ead  f r ame  7 ,  and  t he  p r e s s ing  p in s  17  and  th e  

c l ampe r  b lock  14  can  be  j o in t ly  evacua t ed ,  i n  con t ac t  w i th  t he  

l e ad  f r ame  7 ,  by  th e  fu r the r  c l amping  ac t i on .  
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With  th i s  mann e r,  t h e  up ward  an d  downward  movemen t s  

o f  t he  c l amper  14  and  the  p re s s ing  p in s  17  can  be  l inked  by  t he  

s imp le  s t ruc tu re ,  no  ded i ca t ed  d r ive  sou rces  a r e  r equ i r ed ,  so  

t ha t  t he  s t ruc tu re  o f  t h e  mo ld ing  appa ra tu s  can  b e  s imp l i f i ed .  

     The  mo ld ed  p roduc t s ,  i n  wh ich  t he  r e f l ec to r s  3  a r e  

fo rmed  in  t he  l e ad  f r ame  7 ,  a r e  shown  in  F ig s .  11 A and  11B.  

The  in s ide  o f  t he  r eces sed  cav i ty  16 ,  excep t  t he  l ead  s ec t i ons  2  

( the  f i r s t  l e ad s  2a  and  th e  s econd  l ead s  2b )  wh e re  t he  p r e s s ing  

p in s  17  con tac t ed ,  i s  f i l l ed  w i th  t he  mo ld  r e s in  26  so  a s  t o  

p roduce  t he  mo lded  p roduc t s .  

     The  su r f ace -mo un ted  l i gh t - emi t t i ng  dev i ce  shown  in  F ig .  

12A i s  p roduced  by  fu r the r  s t eps  o f :  d i e -bond ing  t he  

l i gh t - emi t t i ng  e l emen t s  1  t o  t he  f i r s t  l e ad s  2a ;  connec t i ng  t he  

f i r s t  l e ads  2a  and  t he  s econd  l eads  2b  by  w i r e  bond ing ;  mo ld ing  

the  l i gh t - emi t t i ng  e l emen t s  1  w i th  t he  t h e rmo se t t i ng  r e s in ,  

wh ich  fo rms  the  l ens  un i t s  4 ,  by  a  su i t ab l e  mo ld ing  manne r  

( e .g . ,  comp res s ion  mo ld ing ,  t r ans f e r  mo ld ing ) ;  and  d i c ing  t he  

mo lded  workp iece .   

I n  t he  mo lded  p roduc t s  hav ing  t he  r e f l ec to r s  wh ich  have  

been  p roduced  by  t he  above  de sc r ibed  comp res s ion  mo ld ing  

me thod ,  no  d i sused  r e s in  s t i cks  on to  t he  mo lded  p roduc t s ,  a nd  

no  de fo rma t io n  o f  th e  mo ld ed  p roduc t s  occu r,  so  t ha t  mo ld in g  

qua l i ty  can  be  improved ,  f u r the r  t he  fo l l owing  p roduc t ion  s t eps ,  

e . g . ,  d i e -bond ing  t he  l i gh t - emi t t i ng  e l emen t ,  f o rming  the  l ens  

un i t ,  d i c ing ,  c an  be  s imp l i f i ed .  

     I n  th e  abov e  d esc r ibed  embod imen t s ,  t he  mo ld  in c lu des  

t he  f i xed  uppe r  d i e  10  and  the  movab l e  lower  d i e  9 ,  bu t  th e  

f ixed  d i e  and  t he  movab l e  d i e  may  be  op t iona l l y  s e l ec t ed .  

Fu r the r,  t he  workp iece  i s  f o r  a  so - ca l l ed  MAP- type  p roduc t ,  
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which  can  be  co l l e c t iv e ly  r e s in -mo lded ,  bu t  t he  p r e sen t  

i nven t ion  can  be  app l i ed  t o  a  ma t r i x - type  workp iece ,  i n  wh ich  

t he  l i gh t - emi t t i ng  dev i ce s  (LED dev i ce s )  a r e  s epa ra t e ly  

r e s in -mo lded .   
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CLAIMS 

 

[C la im  1 ]     

A me thod  fo r  compres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l ec to r  i n  wh ich  a  wo rkp iece  i s  c l amped  by  a  mo ld ,  

s a id  me thod  compr i s ing  t he  s t eps  o f :   

ho ld ing  a  r e l ea se  f i lm  on  a  c l amp ing  f ace  o f  one  o f  d i e s  

o f  t he  mo ld  i nc lud ing  a  r ece s sed  cav i ty,  wh ich  i s  enc lo sed  by  a  

c l ampe r  and  wh ich  ha s  a  bo t tom pa r t  t o  wh ich  a  p r e s s ing  p in  

capab le  o f  mov ing  upward  and  downward  i s  p rov ided ,  by  

adso rp t ion ;   

supp ly ing  a  mo ld  r e s in  i n to  t he  r ece s sed  cav i ty,  i n  wh ich  

t he  r e l ea se  f i lm  i s  he ld ,  and  f i l l i ng  t he  mo ld  r e s in  a round  the  

p re s s ing  p in ;  

a l i gn ing  the  workp iece  w i th  t he  r eces sed  cav i ty  and  

p l ac ing  t he  workp iece  i n  con tac t  w i th  t he  c l amper  and  t he  

p re s s ing  p in  t h rough  the  r e l ea se  f i lm ;   

p r e s s ing  t he  workp iece  on to  t h e  o the r  d i e  and  p re s s ing  

t he  c l amper  and  t he  p re s s ing  p in  on to  t he  wo rkp iece  t h rough  

the  r e l ea se  f i lm  so  a s  t o  c l amp  the  workp iece  by  t he  one  o f  d i e s  

and  t he  o the r  d i e ;  and  comp res s ion -mo ld ing  th e  r e f l ec to r  by  

mov ing  t he  bo t t om pa r t  o f  th e  r ece s sed  cav i ty  r e l a t ive  to  t he  

workp iece  t o  b r ing  t he  s ame  c lo se r  t o  t he  workp iece  by  fu r the r  

c l amp ing  ac t ion  o f  th e  mo ld .  

 

[C la im  2 ]     

The  me thod  fo r  co mpres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l ec to r  acco rd ing  t o  c l a im  1 ,  whe re in ,  i n  s a id  

co mpres s ion -mo ld ing  s t ep ,  t h e  su rp lu s  r e s in  ov e r f lows  in to  an  
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ove r f low  cav i ty  f rom the  r eces sed  cav i ty  when  th e  bo t tom pa r t  

o f  t he  r ece s sed  cav i ty  i s  moved  r e l a t i ve  t o  t he  workp iece  t o  

b r ing  t he  s ame  c lo se r  t o  t he  workp iece .  

 

[C la im  3 ]     

The  me thod  fo r  co mpres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l ec to r  acco rd in g  to  c l a i m 1  o r  2 ,  whe re in  t he  p r e s s ing  

p in  i s  p r e s sed  on to  t he  workp iece ,  by  ac tua t i ng  a  d r ive  sou rce ,  

when  the  mo ld  c l amps  t he  workp iece ,  and  t he  d r ive  sou rce  i s  

a c tua t ed  by  fu r the r  c l amping  ac t i on  so  a s  t o  evacua t e  t he  

p re s s ing  p in  i n  a  s t a t e  whe re  t he  p re s s ing  p in  con tac t s  t he  

workp iece .   

 

[C la im  4 ]     

The  me thod  fo r  co mpres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l ec to r  acco rd in g  to  c l a i m 1  o r  2 ,  whe re in  t he  p r e s s ing  

p in  i s  p r e s sed  on to  t he  workp iece  t oge the r  w i th  t he  c l amper  

when  the  mo ld  c l amps  the  workp iece ,  and  th e  p r e s s ing  p in  i s  

evacua t ed ,  i n  a  s t a t e  whe re  t he  p re s s ing  p in  and  t he  c l ampe r  

con t ac t  t he  workp iece ,  by  fu r the r  c l amp ing  ac t i on .   

 

[C la im  5 ]     

The  me thod  fo r  co mpres s ion -mold ing  a  l i gh t - emi t t i ng  

dev i ce  r e f l e c to r  a cco rd ing  to  any  one  o f  c l a ims  1 -4 ,  fu r the r  

compr i s i ng  t he  s t ep  o f  supp ly ing  t he  r e s i n  i n to  t he  r ece s sed  

cav i ty  o f  a  l ow er  d i e ,  i n  w h ich  th e  r e l ea se  f i lm  i s  he ld ,  a l i gn ing  

a  l e ad  f r ame ,  and  p l ac ing  t he  l ead  f r ame  in  con t ac t  w i th  th e  

c l amper  and  the  p re s s ing  p in  t h rough  the  r e l ea se  f i lm .  

 



25 
 

[C la im  6 ]     

A compres s i on  mo ld ing  appa ra tu s  fo r  

compres s ion -mold ing  a  l i gh t - emi t t ing  dev i ce  r e f l ec to r  i n  wh ich  

a  workp i ece  i s  c l amped  by  a  mo ld ,  s a id  appa ra tu s  compr i s ing :  

th e  mo ld  hav ing  a  pa i r  o f  mo ld ing  d i e s ,  t h e  one  o f  

mo ld ing  d i e s  i nc lud ing  a  r ece s sed  cav i ty,  wh ich  i s  enc lo sed  by  

a  c l amper  and  has  a  bo t tom pa r t  t o  wh ich  a  p r e s s ing  p in  capab l e  

o f  mov ing  upward  and  downward  i s  p rov ided ,  and  t he  o the r  

mo ld ing  d i e  c l amping  the  workp iece ,  wh ich  i s  a l i gned  w i th  t he  

r eces sed  cav i ty  and  p l aced ,  w i th  t he  one  o f  mo ld ing  d i e s ;   

a  r e l ea se  f i lm be ing  he ld  on  a  c l amping  f ace  o f  t he  one  o f  

mo ld ing  d i e s  i nc lud ing  t he  r eces sed  cav i ty  by  adso rp t ion ;  and  

a  p r e s s ing  p in  ac tua t ing  s ec t i on  fo r  p r e s s ing  t he  c l amper  

and  t he  p r e s s ing  p in  on to  t he  workp iece  t h rough  the  r e l ea se  

f i lm  when  the  mo ld  c l amps  t he  workp iece  and  evacua t ing  t he  

p r e s s ing  p in ,  i n  a  s t a t e  wh e re  t he  p r e s s ing  p in  con t ac t s  t he  

workp iece ,  r e l a t i ve  t o  t he  bo t tom pa r t  o f  t he  r ece s sed  cav i ty,  

by  fu r the r  c l amp ing  ac t i on  o f  t he  mo ld .  

 

[C la im  7 ]     

The  co mpres s ion  mo ld ing  appa ra tu s  fo r  

compres s ion -mo ld ing  a  l i gh t - emi t t i ng  dev ice  r e f l ec to r  

a cco rd ing  to  c l a im 6 ,  whe re in  an  ove r f l ow  cav i ty  wh ich  i s  

communica t ed  w i th  t he  r ece s sed  cav i ty  i s  fo rmed  i n  th e  o the r  

mo ld ing  d i e .  

 

[C la im  8 ]     

The  co mpres s ion  mo ld ing  appa ra tu s  fo r  

compres s ion -mo ld ing  a  l i gh t - emi t t i ng  dev ice  r e f l ec to r  
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acco rd ing  t o  c l a i m  6  o r  7 ,  whe re in  t he  p r e s s ing  p in  i s  suppo r t ed  

by  a  wedge - shaped  b lock  wh ich  i s  s l id  by  a  d r iv e  sou rce ,  t he  

wedge - shap ed  b lock  i s  s l id  in  a  p r e sc r ibed  d i r ec t i on ,  by  

ac tua t i ng  t he  d r ive  sou rce ,  when  the  mo ld  c l amps  t he  

workp iece ,  so  a s  t o  p r e s s  t he  p r e s s ing  p in  on to  t he  workp i ece ,  

and  th e  wedg e - shap ed  b lock  i s  s l i d  i n  t he  oppos i t e  d i r ec t i on ,  

by  fu r the r  c l amping  ac t i on  fo r  ac tua t i ng  t he  d r ive  sou rce ,  so  a s  

t o  evacua t e  t he  p r e s s ing  p in ,  i n  a  s t a t e  whe re  t he  p r e s s ing  p in  

con t ac t s  t he  workp iece .   

 

[C la im  9 ]     

The  co mpres s ion  mo ld ing  appa ra tu s  fo r  

compres s ion -mo ld ing  a  l i gh t - emi t t i ng  dev ice  r e f l ec to r  

a cco rd ing  to  c l a im 6  o r  7 ,  whe re in  t he  p r e s s ing  p in  and  t he  

c l amper  a r e  f l oa t i ng - suppor t ed  by  a  co i l  sp r ing ,  t he  p r e s s ing  

p in  i s  p r e s sed  on to  t he  workp iece  t oge the r  w i th  t he  c l amper  

when  the  mo ld  c l amps  the  workp iece ,  and  th e  p r e s s ing  p in  i s  

evacua t ed ,  i n  a  s t a t e  whe re  t he  p r e s s ing  p in  con t ac t s  th e  

workp iece ,  t oge the r  w i th  t he  c l amper,  by  fu r the r  c l amping  

ac t i on  fo r  comp res s ing  t he  co i l  sp r ing .   

 

[C la im  10 ]     

The  co mpres s ion  mo ld ing  appa ra tu s  fo r  

compres s ion -mo ld ing  a  l i gh t - emi t t i ng  dev ice  r e f l ec to r  

a cco rd ing  to  an y  one  o f  c l a ims  6 -9 ,  whe re in  t he  r e l ea se  f i lm  i s  

he ld  on  a  c l amping  f ace  o f  a  l ower  mo ld ing  d i e ,  i nc lud ing  t he  

r ece s sed  cav i ty,  by  ad so rp t ion ,  and  a  l e ad  f r ame  i s  a l igned  w i th  

t he  r eces sed  cav i ty  and  p l aced  in  con t ac t  w i th  th e  c l amp er  a nd  

th e  p r e s s ing  p in  t h rough  the  r e l ea se  f i lm .  
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[C la im 11 ]     

A mo lded  p roduc t  hav ing  t he  l i gh t - emi t t i ng  dev i ce  

r e f l e c to r  and  be ing  p roduced  by  s a id  me thod  acco rd ing  t o  any  

one  o f  c l a ims  1 -5  o r  i n  s a id  appa ra tu s  acco rd ing  t o  any  one  o f  

c l a ims  6 -10 .  

 




