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MOLDING DIE SET AND RESIN MOLDING APPARATUS 

HAVING THE SAME 

 

FIELD OF THE INVENTION 

     The present invent ion re la tes to a molding die set ,  which 

clamps and resin-molds a work,  and a resin  molding apparatus  

having the molding die set .  

 

BACKGROUND OF THE INVENTION 

The applicant  of  the  present  appl icat ion has  invented 

transfer  molding apparatuses  capable  of  mass-producing thin  

semiconductor  devices,  whose thin  package sect ions  can be 

resin-molded with  a designed thickness  and without  forming  

unfi l led par ts.  

In one of  the  conventional  t ransfer molding apparatus es ,  a 

work set  in  a  molding die set  is  clamped,  by a  clamper,  in  a  s ta te  

where a cavi ty piece is  upwardly moved a prescr ibed dis tance,  

which is  greater  than a designed thickness of  a molded product,  

to an evacuating posit ion and held a t  the evacuating posit ion,  and 

then a  plunger  is  actuated,  in  a  state where the c lamper  c lamps  

the work,  with  maintaining a  f irst  resin pressure so as  to f i l l  a  

cavi ty-concave section with molten res in .  After f i l l ing the res in,  

the cavi ty piece is  downwardly moved into  the cavity -concave 

sect ion unt i l  reaching a  molding posi t ion corresponding to  the  

designed thickness  of  the  molded product so as  to  f low surplus  

resin  f rom the cavity-concave section toward the pot  via  a  gate ,  

so  that  an amount of  the  res in  can be adjusted to  that  for 

producing the molded product having the designed thickness .  

Further,  the plunger is  actuated again so as to maintain  a second 
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resin pressure,  which is  higher  than the f irst  res in pressure ,  to  

thermally cure  the res in (see  Japanese Laid -open Patent 

Publ icat ion No.  P2009-190400A).  

 

SUMMARY OF THE INVENTION 

     However,  in  the molding die  set  disclosed in  Japanese 

Laid-open Patent Publication No. P2009 -190400A, the work (e .g . ,  

substrate)  is  clamped be tween an upper molding die ,  in  which an 

upper  die  insert  is  movable,  and a  lower  molding die ,  which has  a  

r igid st ructure.  In  case of  molding the work whose thickness  

variat ion is  small  (e.g. ,  s ingle  layer  substrate) ,  no problems 

occur.  However,  in  case of  molding the work whose thickness  is  

widely var ied (e .g . ,  mult i layer  substrate) ,  c lamping force of  the  

clamper  applied to  the  work is  varied,  so  res in f lashes  will  be  

formed and quali ty of  the molded product wil l  be lowered.  The 

thickness of  the  resin -molded part  wi ll  be badly inf luenced by a 

thickness  of  the  work,  so  i t  i s  diff icul t  to  resin -mold the works 

with  uniform thickness .   

     Accordingly,  i t  i s  objects  to  provide a  molding die set  and 

a resin  molding apparatus  capable  of  solving the above describ ed 

problems of  the  above described conventional  technology.  

Namely,  even in  case  of  molding a  thick work,  the  molding die 

set  of  the  present invent ion is  capable  of  clamping a work with  

balance and mass -producing high qual i ty thin molded products  

with  no resin f lashes .  The resin molding apparatus of  the present  

invent ion has  the  molding die  set .  

To achieve the object ,  the  present  invent ion has fol lowing 

st ructures .  

 



3 

 

Namely,  the molding die set  of  the present invention 

comprises:  

          a  f irs t  molding di e having a  f irst  molding chase,  a 

cavi ty piece,  which is  supported by the f irst  molding chase  and 

which const i tutes  a bot tom par t  of  a cavi ty,  and a  movable  

clamper,  which is  movably supported by the f irst  molding chase 

and which encloses the  cavity piece  so as  to  form a 

cavi ty-concave section;   

          a  second molding die  having a second molding chase,  

a work supporting sect ion,  which is  biased and supported by the 

second molding chase and on which a  work will  be  mounted,  and 

a center inser t ,  which is  located adjacent to the work support ing 

sect ion;  and  

          a  pot being provided to one of  the f i rst  molding die   

and the second molding die ,  the pot  feeding resin for  molding the 

work,  and  

     the second molding die  further  has  a thickness  adjust ing  

mechanism,  which makes the work support ing sect ion absorb 

thickness  var ia tion of  the  work and brings  the work into contact  

wi th  the movable  clamper  when the work supported by the work 

supporting sect ion is  clamped with  the movable clamper  of  the  

f irs t  molding die .  

     With this  s t ructure,  the  thickness  adjust ing mechanism 

makes the work supporting section absorb the thickness variat ion 

of  the work and brings the work into contact  with the movable  

clamper,  so  that  a  thickness  of  resin -molding is  not  inf luenced by 

the thickness of  the work.  Even in case of  molding works whose  

thicknesses  are  widely varied,  the  works can be res in -molded 

with  uniform thickness .  
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     Preferably,  the  cavity piece is  f ixed to the f i rs t  molding 

chase,  and  

     the movable clamper enclosing the cavi ty piece is  held by a  

f irs t  elas tic member.  

     With this s t ructure,  a clearance above the work can be 

precisely control led,  by displacement  of  the  second molding die,  

wi thout  changing the height of  the  cavity piece forming the 

bottom par t  of  the  cavi ty,  so  that  the  thickness  of  res in -molding 

can be precisely control led.  

     Preferably,  the movable clamper is  held by a  f irst  elas tic  

member,  whose elas tic power is  greater than that  of  a second 

elas tic member  of  the  thickness adjusting mec hanism which 

biases  the  work supporting sect ion.  

     With this st ructure ,  when the work is  c lamped by the f i rs t  

molding die  and the second molding die ,  the second elas tic 

member  is  bent according to the thickness of  the work,  wi thout  

bending the f irst  e las tic member holding the movable  c lamper,  so  

that  the  work can be c lamped at  constant  height  without 

reference to  the  thickness  of  the  work.   

     Further,  clamping force f rom the movable clamper can be 

cont inuously applied to  the  work,  so  that  forming resi n  f lashes  

can be prevented.  

     Preferably,  a  wedge mechanism, which supports and f ixes  

the work support ing section at  a  prescr ibed height ,  is  provided 

between the work supporting sect ion and the second molding 

chase.   

     With this  s tructure ,  even if  th e  work supporting section is  

pressed downward by the movable clamper,  the  wedge  

mechanism f ixes the work support ing section at  the prescribed 
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height ,  so that  the work support ing sect ion is  not excessively 

moved downward by the movable clamper and the thick ness of  

resin-molding can be maintained.   

     In  the  molding die  set ,  the  cavity-concave section and the 

thickness  adjust ing mechanism may be provided on each side of  

the center  inser t .  

     With this  st ructure ,  even if  thicknesses  of  the  works are 

different,  upper faces of  the works can be leveled with each other,  

so  that  th icknesses  of  res in -molding of  the  products  can be 

equalized and forming res in f lashes can be prevented.  

     In the  molding die  set ,  a  cavi ty piece adjusting mechanism,  

which adjusts a  height of  the cavi ty piece,  may be provided to  

the f i rs t  molding die .  

     With this  s tructure ,  the thickness of  res in -molding can be 

adjusted by moving the cavity piece.  The cavi ty piece adjust ing 

mechanism is capable of  r igidly set  the  height of  the cav i ty piece 

and the height of  the  cavity piece can be precisely set ,  so that  the 

thickness of  resin-molding can be precisely controlled.   

     In  the  molding die  set ,  a  clamper  may be f ixed to  the  f irst  

molding chase of  the  f irst  molding die,  and  

     a  wedge mechanism, in which a  wedge block is  moved and 

brought  into  contact  wi th  the cavi ty piece ,  by a  driving source,  

so as to adjust  a height of  the cavity piece,  may be pr ovided to  

the f i rs t  molding die .  

     With this  s tructure ,  the  cavity piece is  moved d ownward 

and upward by the wedge block,  so that  the  cavity piece can be 

easi ly moved downward and upward.  Further,  the  thickness  of  

resin-molding can be precisely controlled with precisely 

maintaining the height  of  the cavity piece.   
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     Preferably,  a  release  f i lm is  provided on a  die  face of  the 

f irs t  molding die ,  which includes the cavity -concave sect ion.  

     With this  s tructure ,  invading the res in into a  gap between 

the movable  c lamper and the cavity piece can be prevented,  so  

that  the thickness of  resi n-molding can be easily control led and 

number  of  maintenance for  removing resin contaminations  can be 

reduced.  

          Preferably,  the  movable clamper  c lamps the work and 

rela tively separates the  cavi ty piece f rom a c lamping face of  the  

movable clamper unti l  a  relat ive posit ion of  the cavity piece,  

wi th  respect  to  the  clamping face,  reaches  an evacuating posi t ion,  

at  which the cavi ty piece is  separated a  prescr ibed distance,  

which is  greater  than a designed thickness  of  a molded product,  

f rom the c lamping  face,  

     the molten res in  in the  pot  is  pressurized and fed to  the 

cavi ty so as  to  f i l l  the cavi ty,  and  

     the clamping act ion is  further performed to  relat ively move 

the cavity piece,  toward the clamping face of  the  movable  

clamper,  unti l  reaching a prescr ibed shal low posit ion so as to  

drain surplus  res in  toward the pot  and thermally cure the same.  

     With this st ructure,  even in case  that  the  thickness of  

resin-molding is  thin,  the cavi ty can be fully f i l led with the 

molten resin and the surplus  r es in can be drained by clamping the 

cavi ty piece unti l  reaching the prescribed shal low posi t ion,  so  

that  quali ty of  the  molded product can be improved.  

     Further,  the surplus resin drained into the pot can be s tored 

by,  for  example,  moving a  plunger  of  the  pot  downward,  so that  

no special  mechanism for  stor ing the surplus  resin  is  required.  

Therefore,  the s tructure of  the molding die  set  can be simplif ied.  
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     In the molding die set ,  a  movable pis ton may be provided 

in a cul l  sect ion,  which faces the  p ot and capable  of  moving 

close to  and away from a c lamping face,  and  

     the movable  piston may be moved away from the c lamping 

face so as  to store  surplus res in .  

     With this st ructure ,  the  surplus  res in  drained into  the pot  

can be s tored by moving the  movable  piston away from the 

clamping face,  so  that  an amount  of  the surplus  res in  drained into  

the pot can be reduced and a cull  of  the  molded product  can be 

easi ly removed from the molding die.  

     In the molding die set ,  an overf low cavity may be form ed 

in  a  c lamping face of  the  movable clamper,  and  

     surplus resin  overf lowed from the cavity -concave sect ion 

may be s tored in the  overf low cavity.   

     With this  s tructure ,  the overf low cavity is  formed in  the  

clamping face of  the  movable  c lamper,  in  w hich an ai r  vent  is  

formed,  and the surplus  res in  is  stored in the  overf low cavity,  so 

that  an amount  of  the surplus  res in  drained into  the pot  can be 

reduced and the cull  of  the molded product can be thinner.  

Therefore,  t ime to perform the molding act ion can be shortened.  

     The res in  molding apparatus  of  the  present  invent ion has  

any one of  the  above descr ibed molding die  sets.  Therefore ,  the 

resin molding apparatus is  capable of  absorbing var ia tion of  the  

thickness  of  the  work and improving qual i ty of  the  molded 

product.  

      In the molding die  set  of  the present invent ion,  even in  

case of  molding the thick work,  the  work can be clamped with  

balance,  and high qual i ty thin  products,  e .g . ,  th in packages,  can 

be mass-produced with  no res in  f lashes .   
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Further,  the  res in molding apparatus  of  the present 

invent ion has the  molding die  set ,  so that  quali ty of  the  

resin-molded product can be improved.  

 

BRIEF DESCRIPTION OF THE DRAWINGS  

     Embodiments of  the  present  invent ion will  now be 

described by way of  examples  and with  reference to  the  

accompanying drawings,  in  which:  

     Figs .  1A and 1B are  sectional  views of  a  molding die  set  of 

Embodiment 1,  which show a molding action;  

     Figs .  2A and 2B are  sectional views of  the  molding die  set  

of  Embodiment  1,  which show the molding action;  

     Fig.  3 is  a  sect ional view of  the molding die set  of 

Embodiment 1,  which show the molding act ion;  

     Figs .  4A and 4B are  sectional  views of  a  molding die  set  of 

Embodiment 2,  which show a molding action;  

     Figs .  5A and  5B are  sectional  views of  a  molding die  set  of 

Embodiment 3,  which show a molding action;  

     Fig.  6 is  a  sectional view of  a  molding die set  of  

Embodiment 4,  which show a molding action;  

     Figs .  7A and 7B are  sectional views of  the  molding die  set  

of  Embodiment  5,  which show a molding action; and  

     Figs .  8A-8C are sect ional  views of  a molding die set  of  

Embodiment 6,  which show a molding action.  

 

DETAILED DESCRIPTION OF THE EMBODIMENTS  

Preferred embodiments of  the present invention wil l  now 

be described in  detail  wi th  reference to the  accompanying 

drawings.  In  each of  the  fol lowing embodiments ,  a  transfer  
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molding apparatus will  be explained.  The t ransfer  molding 

apparatus has a molding die set  compris ing:  an upper molding die  

including cavi ty-concave sections;  and a  lower  molding die  

including pots.  Note that ,  the  lower molding die is  a  movable  

molding die ,  and the upper  molding die is  a  f ixed molding die.  

(Embodiment  1)  

Firs t ly,  a  schematic st ructure of  the  t ransfer molding 

apparatus wil l  be  explain ed with  reference to Fig.  1.  The molding 

die set  1  is  const i tuted by an upper  molding die  2 and a  lower 

molding die  3 .   

The upper molding die 2 will  be explained.  In the upper 

molding die 2 ,  cavity pieces 5 which form bot tom parts of  

cavi t ies  are f ixed to an upper  chase block 4.  With this  s tructure ,  

heights  of  the  cavi ty pieces  5 ,  which form the bot tom parts of  the 

cavi t ies ,  are not  varied,  so  clearances above works W can be 

precisely varied by ver t ical ly moving the lower molding die 3  

only.  Therefore ,  thickness  of  resin -molding can be precisely 

controlled.  In  the present embodiment ,  the cavi ty pieces  5  may 

be posit ioned,  in the upper chase block 4,  with other blocks 

which rigidly support  the cavity pieces 5.  A planar size  of  each 

of  the cavi ty pieces 5 is  l arger than that  of  a mounting area of  

each of  the work W, in  which wire -bonded semiconductor chips T 

are arranged  in  a  matrix form.  Therefore,  the  molding die set  1  is  

capable of  performing map-type molding,  in which plurali t ies  of  

the semiconductor  chips T can be molded at  one t ime.  Package 

parts of  the semiconductor chips T,  which have been 

map-type-molded at  one t ime, are respectively cut and separated 

by,  for  example,  a  known dicer,  so  that  separated semiconductor  

devices can be produced.  Note  that ,  in  case of  some large 
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packages (e.g. ,  in -car package) ,  the work W on which plural i t ies 

of  the semiconductor  chips T are  mounted is  molded,  a t  one t ime,  

as  one product,  and the product  is  not cut and separated.   

Movable  c lamper 6 for  c lamping the works W is  provided 

to enclose the cavity pieces  5 .  The movable clamper  6 is  

respectively suspended by f irst  springs 7.  Plurali t ies of  

through-holes  are formed in the movable clamper  6 .  The cavity 

pieces  5  are  inser ted into each the through-holes .  In  a  clamping 

face of  the  central  movable  c lamper  6,  an upper cul l  sect ion 6a 

and upper  runner  gates 6b are formed. Cavity -concave sect ions 

6c are  formed by the cavi ty pieces 5  and the movable  clamper  6  

enclosing the cavity pieces  5 .   

A release f i lm 8 is  set  on a c lamping face  of  the upper 

molding die 2 including the cavity -concave sect ions 6c.  The 

re lease f i lm 8 is  sucked and held,  on the c lamping face of  the  

upper  molding die  2 ,  by a  known sucking mechanism,  in  which 

gaps between the cavity pieces 5 and the movable  c lamper  6  are 

used to  suck air.  The release f i lm 8 is  capable of  heat -res is t ing  

temperature  of  the heated molding die  set  1  and has enough 

f lexibil i ty and extensibil i ty.  The sui table  release  f i lm 8 is  

composed of ,  for  example,  PTFE,  ETFE,  PET,  FEP, glass cloth 

including f luorine,  polypropylene,  polyvinyl idene chlor ide.  The 

re lease f i lm 8 is  a  long f i lm wound on a  feeding rol l  (not  shown).  

A front  end of  the  release f i lm 8 is  extended from the feeding roll  

to  cover  the clamping face of  the  upper  molding die 2  and woun d 

on a col lect ing roll  (not  shown).  By using the release f i lm 8,  

ejector  pins  can be omit ted f rom the molding die  set  1.  Leakage 

of  resin through the gaps between the cavi ty pieces 5  and the 

movable  c lamper  6  can be prevented.  Therefore,  h igh processing 
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accuracy is  not required,  so that  the molding die set  1 can be 

produced at  low cost .   

Next ,  the lower molding die  3 wil l  be explained.  A lower 

movable  platen (not  shown),  on which a  lower chase block 9 is  

mounted,  is  moved upward and downward,  by a known die  

dr iving mechanism (e .g . ,  toggle  l ink or screw driven by an 

electr ic motor) ,  so  that  the lower molding die 3 can be moved 

upward and downward for  c losing and opening the molding die 

set  1.  A speed of  the up -down movement of  the lower molding die  

3 and press ing force can be optionally set .  Further,  when surplus 

resin is  re turned via gates,  a f lowing speed and a  pressure  of  

molten resin  can be optional ly set .  Therefore,  the  speed of  the  

up-down movement,  the press ing force,  the  f lowing speed and 

the pressure  of  the resin can be controlled by the die dr iving 

mechanism,  so that  the st ructure of  the molding apparatus can be 

simplif ied.   

A lower die  center  insert  10 is  at tached in  the lower chase 

block 9.  Cyl indrical  pots  11,  in  each of  which res in for  molding 

(e .g . ,  resin tablet  12) is  se t ,  are  a ttached in the lower die center 

insert  10 along the longi tudinal  center l ine .  An upper  end of  the  

lower die center  insert  10 is  leveled with  or sl ightly higher  than 

that  of  the pots 11.  A plunger 13,  which is  moved upward and 

downward by a  known t ransfer dr iving mechanism, is  provided in  

each of  the pots 11.  In  the  present  embodiment,  p lurali t ies  of  the  

plungers  13 are  respect ively provided in plurali t ies  of  the pots  11. 

The plungers 13 are supported by a  support ing block ( not shown).  

An elas tic  member (not  shown) is  provided to  a  support ing 

sect ion of  each of  the plungers  13.  By the e last ic  member,  each 

of  the plungers 13 can be s l ight ly displaced,  so  that  excessive 
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pressing force can be re lieved.  Further,  each of  the  plung ers 13 is  

capable of  adapt ing to var ia tion of  amount of  the  res in  tablet  12 

while keeping res in pressure .  

Work supporting sect ions  14 are  provided on the lower 

chase block 9,  and they are  respectively located on the both sides  

of  the lower  die center inser t  10.  In  each of  the  works W, the 

semiconductor chips T are mounted on one side surface (e.g. ,  

upper surface) ,  and the one s ide surface wil l  be  res in -molded.  

The work supporting sect ions  14 are  f loating -supported by 

second spr ings 15,  which are provided be tween an upper face of  

the lower  chase block 9 and bot tom faces  of  the work support ing 

sect ions  14.  Note  that ,  spring force of  the  f irst  springs  7,  which 

suspend the movable clamper 6,  is  greater than that  of  the second 

springs 15.  For  example,  the  spr ing force of  the f i rst  spr ings  7  

appl ied to the works W and the work supporting sections 14 is  

fully greater than the spr ing force of  the second spr ings 15 

appl ied thereto .  Therefore,  the  second springs 15 can be 

compressed,  wi thout compressing  the f irst  springs 7 by moving 

the lower  molding die  3 upward when the molding die set  1  is  

closed,  so  that  the works W can be c lamped at  a  constant height ,  

wi thout reference to thicknesses  of  the works W, when the works  

W are clamped. Further,  c lamping force of  the movab le clamper 

6 can be continuously appl ied to the works W, and forming resin 

f lashes can be prevented.   

Thickness adjusting blocks 16a and 16b, which are 

vert ical ly s tacked and whose boundary faces  are  formed into  

slant faces,  are provided between the lower chase block 9 and 

each of  the work support ing sect ions  14,  which is  supported by 

the second spr ings 15.  The thickness  adjusting blocks 16a and 
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16b are  extended in the direct ion perpendicular to the paper  

surface of  the  drawing.  Therefore,  a  tota l  th ickness  of  the 

thickness adjusting blocks 16a and 16b is  constant in the 

extending direction.  One of  the  thickness  adjusting blocks 16a 

and 16b,  which are vert ical ly s tacked,  can be sl id ,  on the other,  

by a suitable dr iving uni t  (not shown),  e.g. ,  ai r  cyl inder un it ,  

electr ic  motor.  Each pair  of  the  thickness  adjust ing blocks 16a 

and 16b const i tute a  wedge mechanism (thickness  adjusting  

mechanism) 16.  

The tota l  th ickness of  the  wedge -shaped thickness 

adjust ing blocks 16a and 16b can be varied by s l iding one of  the  

thickness adjusting blocks 16a and 16b, and posit ions  of  the 

thickness adjusting blocks 16a and 16b can be f ixed by f rict ional  

force between the boundary faces thereof ,  so  no resin pressure  is  

appl ied to  the dr iving uni t .  Therefore,  in comparison with  a  

conventional mechanism in which posi t ions of  work supporting 

sect ions  are  f ixed by a  braking mechanism actuated by a known 

actuator,  the posi t ions of  the work supporting sections 14 can be 

highly precisely maintained.  Note that ,  the  thickness adjust ing 

mechanism is not  l imited to  the  wedge mechanism 16.  For 

example,  the posit ions of  the work supporting sections 14 may be 

adjusted by a  mechanism including elas tic members,  which 

correspond to  the  second spr ings 15,  and a  sui table dr iving 

source (e.g. ,  a ir  cyl inder  unit ,  hydraul ic  cyl inder  unit ,  servo 

motor) .  Further,  s tep- like  thickness  adjusting blocks may be 

engaged with each other so as to adjust  the  total  thickness  of  the 

thickness adjusting blocks.   

By employing the wedge mechanism 16,  even if  the 

movable  c lamper  6  presses  the  work support ing sections  14 
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downward by moving the lower molding die  3  upward,  the work 

supporting sections 14 can be f ixed and maintained,  at  the  

prescr ibed height,  by the wedge mechanism 16, so that  the work 

supporting sections 14 ar e  not  excessively moved downward by 

the movable  clamper  6  and the thicknesses  of  res in -molding can 

be maintained.   

Note  that ,  the upper thickness adjust ing blocks 16a may be 

integrated with  lower parts  of  the  work support ing sections 14.  

In  this case ,  the lower thickness  adjust ing blocks 16b are sl id  by 

the dr iving uni t .  

Clamper  supporting sections  17 are  respectively located 

adjacent to and on the outer s ide of  the work supporting sect ions  

14.  The clamper  supporting sect ions 17 are provided on the lower 

chase block 9.  Upper end faces of  the clamper supporting 

sect ions  17 are leveled with an upper end face of  the lower die  

center  inser t  10.   

When the movable  clamper 6 c lamping the works W move s 

the work support ing sections  14 downward against  the spring 

force of  the  second spr ings 15,  a  c lamping face of  the  movable  

clamper 6 contacts  the upper  end faces of  the clamper  supporting 

sect ions  17.  

The res in  molding action of  the transfer molding apparatus  

will  be explained with  reference to Figs.  1A -3.  

Fig.  1A shows a state where the molding die  set  1  is  

opened.  

The release f i lm 8 is  sucked and f ixed on the clamping face 

of  the  upper  molding die  2 .  The works W are respect ively set  on 

the work supporting sect ions 14,  which are  located on the both 

sides of  the lower  d ie center insert  10,  and the resin tablets 12 
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are respectively set  in  the pots 11.  The upper ends of  the  work 

supporting sections 14 are  s l ight ly lower  than the upper  end of  

the lower die center inser t  10 and the c lamper supporting 

sect ions  17,  which enclo se the work supporting sections  14.  

When the works W are  set ,  the  works W are pushed toward the 

lower die center inser t  10.  Upper faces of  the works W on the 

work supporting sections 14 are  s l ightly higher than the upper  

ends of  the lower die center insert  10 and the clamper supporting 

sect ions  17.   

In  Fig.  1B,  the  lower molding die  3  is  moved upward,  the  

movable  c lamper  6  c lamp s the upper faces  of  the  works W and 

press the work support ing sect ions 14 downward,  and the 

movable clamper 6  contact s the clamper  supporting sections 17.  

In  this  c lamping s tate,  thickness differences of  the works W are 

absorbed,  so that  the  upper  faces  of  the  works W, the upper  end 

of  the lower die center insert  10 and the upper ends of  the 

clamper support ing sect ions  17 are  leveled  with  each other.  As 

shown in  Fig.  1B,  even if  the thicknesses  of  the works W located 

on the both sides  of  the  lower  die  center insert  10 are  different ,  

the upper faces of  the works W can be leveled with each other  

and the works W can be res in -molded,  without  forming resin 

f lashes,  wi th  uniform resin  thickness .  Note that ,  gaps may be 

formed between the upper thickness  adjust ing blocks 16a of  the 

wedge mechanism 16 and the work supporting sect ions  14.   

Next ,  in Fig.  2A,  the  movable  c lamper 6  is  pressed onto the 

works W with adjust ing the heights of  the work supporting  

sect ions  14 supporting the works W and absorbing the thickness  

differences of  the  works W. For example,  the lower thickness 

adjust ing blocks 16b are  moved,  a  prescribed dis tance,  forward 
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or backward,  by the dr iving unit  (not shown),  e.g. ,  a i r  cyl inder 

unit ,  so as  to  make the upper thickness  adjusting blocks 16a 

t ightly contact  the  bottom faces of  the work supporting sections  

14.  

In  this  action,  the movable  c lamper  6  c lamp s the works W 

and relat ively separates  the  cavity pieces  5  f rom the c lamping 

face of  the movable c lamper 6 unt i l  re la tive posi t ions of  the 

cavi ty pieces  5,  with  respect to  the  clamping face,  reach 

evacuating posit ions ,  a t  which the cavi ty pieces 5 are  separated a 

prescr ibed dis tance,  which is  greater than a  designed thickness  

of  the  molded product,  f rom the c lamping face.  

Next ,  as  shown in Fig.  2B, the  plungers  13 are  moved 

upward,  in  the  s ta te  where the movable  c lamper 6  c lamp s the 

works W, so as  to  supply the res in  12,  which has  been melted in  

the pots 11,  to the  cavi ty-concave sections 6c,  via  the upper  cul l  

sect ions  6a and the upper runner gates 6b,  unti l  f i l l ing the 

cavi ty-concave sections  6c.  Clearances  above the semiconductor  

chips T on the works W are large,  so  a speed of  th e molten res in 

is  reduced.  Namely,  the  cavi ty-concave sect ions 6c are  f i l led 

with  the molten res in  a t  a  low speed and at  a  low pressure .  

Therefore,  wire-f low, which wil l  be caused by f i l l ing 

cavi ty-concave sections with  molten resin at  high speed,  can be  

prevented,  so  that  high qual i ty products can be produced.  

After f i l l ing the cavity-concave sect ions  6c with  the 

molten res in  12,  the lower molding die  3 is  fur ther moved 

upward to advance the c lamping action,  as shown in Fig.  3.  Then, 

the movable c lamper 6 compresses the f irst  spr ings  7 ,  with the 

lower die center insert  10 and the c lamper  supporting sect ions  17,  

and surplus resin is  pressur ized and returned from the 
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cavi ty-concave sections  6c toward the pots  11 via  the  gates,  so  

that  the re la tive posit ions  o f  the cavity pieces 5 with respect  to 

the  movable  clamper  6  reach molding posi t ions,  which 

correspond to the designed thickness  of  the  molded products.  In 

this  act ion,  the  work support ing sections 14 have been brought 

into  contact  with  the upper  thickness  adjust ing blocks 16a of  the 

wedge mechanism 16. Therefore,  even if  the resin pressure is  

increased,  the  work supporting sections  14 are  never moved 

downward.  The surplus res in returned toward the pots 11 are  

collected and s tored by moving the plungers  13 d ownward.  

The f i rs t  spr ings  7  are  compressed by the lower  die  center 

insert  10 and the clamper  supporting sections  17.  Therefore ,  in 

comparison with a st ructure in which the f i rs t  spr ings  7  are  

compressed,  by the works W, without using the clamper 

supporting sect ions 17,  no excessive clamping force is  applied to 

the works W in the molding action of  the present embodiment ,  so  

that  breaking or damaging the works W can be prevented while  

the molding act ion.  

Concretely,  clearances between the cavity pieces 5 and  the 

upper face of  the semiconductor chips T are in proport ion to the 

height  of  the lower  molding die  3 .  When the lower molding die 3  

is  moved upward unt i l  the thickness  of  resin -molding reaches  the 

designed thickness ,  amount of  compressing the f i rs t  spr in gs 7 is  

increased and pressing force is  also increased.  Since the press ing 

force of  the  f irs t  spr ings 7 is  var ied by the thickness of 

resin-molding,  thin  and weak works (e .g . ,  th in  substra te)  will  be  

broken or damaged.  In the present  embodiment ,  the  press i ng 

force of  the  f irst  spr ings  7 is  received by the c lamper  support ing 

sect ions  17 instead of  the  works W, so that  breaking and 
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damaging the works W can be securely prevented when the 

surplus  res in  is  pressurized to  return via  the gates .  Therefore ,  

even if  the  pressing force is  increased to  securely f i l l  the cavi t ies,  

breaking or damaging the works W can be securely prevented.   

To maintain  the resin pressure  in  the  cavit ies ,  the  molten 

metal  is  thermal ly cured with  moving the plungers 13 upward 

again if  required.   

By the above descr ibed res in -molding action,  the works W 

can be resin-molded,  with uniform thickness,  without being 

inf luenced by thickness variat ions of  the  works W. In case that  

the thickness  of  the  res in -molding is  th in ,  the  cavit ies can be 

smoothly f i l led with  the molten resin,  and the surplus  resin can 

be drained,  by clamping the cavity pieces 5,  unti l  the thickness  

of  resin-molding reaches the designed thickness,  af ter  f i l l ing the 

cavi t ies ,  so that  qual i ty of  the molded products can be improved .   

The surplus resin drained toward the pots  11 can be stored 

by moving the plungers 13 downward.  Therefore ,  no special  unit  

for stor ing the surplus  res in is  required,  so  that  the  s tructure  of  

the molding die  set  1 can be s implif ied.  

(Embodiment  2)  

Next ,  Embodiment 2 of  the  molding die set  wi ll  be 

explained.  The s tructural  e lements  descr ibed in  Embodiment  1  

are assigned the same symbols and explanat ion wil l  be  omitted.  

As shown in Fig.  4A,  overf low cavit ies  18 are  respect ively 

formed in the  c lamping face of  the movable  c lamper  6 .  Note that ,  

the work clamping act ions,  shown in  Figs .  1A -2A, are also  

performed in  the present embodiment ,  so explanation will  be  

omit ted.  
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As shown in  Fig.  4A,  the  plungers  13 are moved upward,  in 

a state where the movable  c lamper 6  c lamps the works W, so as to 

f i l l  the  cavity-concave sections 6c with the molten resin,  which 

has been molten in  the pots 11,  via the upper cull  sections 6a and 

the upper runner gates  6b.  

As shown in Fig.  4B, the  lower molding die 3  is  further  

moved upward af ter  f i l l ing the cavi t ies ,  and then the c lamper  

supporting sections 17 and the works W make the movable 

clamper  6  compress  the  f irst  springs  7 .  With this  act ion,  the 

surplus res in  in the  cavity-concave sect ions  6c is  returned toward 

the pots  11 via  the  gates so as  to vary the re la tive posi t ions  of  the 

cavi ty pieces  5  with respect  to the  movable clamper  6  unti l  

reaching the molding posi t ions.  The surplus  resin  re turned 

toward the pots  11,  except  a  par t  thereof ,  i s  stored in  the pots  11 

by moving the plungers 13 downward.  On the other hand,  the res t  

part  of  the  surplus  resin  f lows into  the overf low cavit ies  18 and 

stored therein.  Note that ,  depths  of  the gates  between the cavi t ies 

and the overf low cavit ies 18 are made relat ively shallow, so that  

the molten resin 12 can be f lown to f i l l  the cavi ty -concave 

sect ions  6c,  without  f lowing toward the overf low cavit ies 18,  

only when the res in pressure  for pushing out the surplus res in  

f rom the cavi ty-concave sect ions 6c is  high.  

With this  act ion,  the surplus resin i s  stored in the  overf low 

cavi t ies  18,  which are  formed in  the c lamping face of  the  

movable clamper 6 having ai r  vents,  so that  amount  of  the 

surplus  res in  f lowing toward the pots  11 can be reduced and culls  

of  the molded products  can be thin.  Therefore ,  th e  t ime for  

curing the resin in  the upper  cul l  sect ions 6a can be shortened,  

and the tota l  t ime for  cur ing the molded products  can be 
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shortened.  Further,  the amount  of  the surplus  resin  f lowing 

toward the pots 11 can be reduced,  so that  the culls  of  the mol ded 

products  can be easi ly removed from the upper molding die 2.  

(Embodiment  3)  

Next ,  Embodiment 3 of  the  molding die set  wi ll  be 

explained.  The s tructural  e lements  described in the above 

described embodiments are assigned the same symbols  and 

explanat ion will  be omitted.  Thus,  unique features  of  the  present  

embodiment will  be mainly explained.  

As shown in Fig.  5A, a movable pis ton 19 is  provided in  

each of  the upper  cul l  sections  6a facing the pots  11.  Each of  the 

movable pistons 19 is  moved by a  third spr ing 20,  which is  

provided between the movable  piston 19 and the movable 

clamper 6.  Spring force of  the third spring 20 is  at  least  greater  

than res in pressure appl ied by the upward movement  of  the  

plunger 13.  Further,  as  descr ibed later,  each of  the  movabl e  

pistons 19 is  moved away f rom the clamping face,  against  the  

spring force of  the third  spr ing 20,  by res in pressure of  the 

surplus  res in ,  so  that  a  space is  formed in  each of  the  upper  cull  

sect ions  6a and the surplus res in  can be s tored in  the  space.  No te  

that ,  the  work clamping act ions,  shown in  Figs .  1A -2A, are  a lso 

performed in  the present embodiment ,  so explanation will  be  

omit ted.  

As shown in  Fig.  5A,  the  plungers  13 are moved upward,  in 

a state where the movable  c lamper 6 c lamp s the works W, so as to 

f i l l  the  cavity-concave sections 6c with the molten resin,  which 

has been molten in  the pots 11,  via the upper cull  sections 6a and 

the upper runner gates  6b.   
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After f i l l ing the resin,  as shown in Fig.  5B, the lower 

molding die  3  is  moved upward to  adv ance the clamping act ion,  

and the clamper  support ing sect ions  17 and the works W make 

the movable  clamper  6  compress  the  f irs t  spr ings  7,  so  that  the  

surplus  res in  in  the  cavity-concave sect ions  6c is  pressurized and 

returned toward the pots  11,  via  the  ga tes,  so  as to  vary the 

re la tive posit ions  of  the cavi ty pieces 5 with respect to the  

movable  c lamper 6 unt i l  reaching the molding posit ions,  which 

correspond to  the  designed thickness  of  the molded products .  

When the surplus  resin is  re turned toward the po ts  11,  the 

movable pistons  19 are  moved away f rom the clamping face,  

against  the  spring force of  the  third  spr ings  20,  so  that  the 

surplus  res in  can f low into the spaces.  The surplus  resin re turned 

toward the pots  11 is  s tored therein  by moving the plunger s  13 

downward.  

Since the surplus res in  returned toward the pots  11 can be 

stored in  the  spaces by moving the movable  pistons 19 from the 

clamping face,  so  that  amount  of  the  surplus  res in  stored in  the  

pots  11 can be reduced and the culls  of  the  molded pro ducts  can 

be easily removed from the upper molding die 2 .  

(Embodiment  4)  

Next ,  Embodiment 4 of  the  molding die set  wi ll  be 

explained.  The s tructural  e lements  described in the above 

described embodiments are assigned the same symbols  and 

explanat ion will  be  omitted.  Thus,  unique features  of  the  present  

embodiment will  be mainly explained.  

As shown in Fig.  6 ,  cavity piece adjust ing mechanisms 21,  

which are s imilar to the wedge mechanisms 16 shown in Fig.  1A,  

etc. ,  are provided in  the  upper  molding die  2 so as  to  adjust  the  
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heights  of  the  cavi ty pieces  5.  The cavi ty pieces  5  are  suspended, 

f rom the upper  chase block 4,  by springs 22.  The cavi ty piece 

adjust ing mechanisms (wedge mechanisms) 21 are provided 

between the upper  chase block 4 and the cavi ty pieces  5 .  By 

adjust ing s l iding posit ions  of  wedge -shaped blocks 21a and 21b,  

the heights  of  the  cavi ty pieces  5  can be adjusted,  so  that  the 

thickness  of  res in-molding can be adjusted.  Preferably,  the 

adjustment by the cavity piece adjusting mechanisms 21 is  

performed before sucking and holding the release f i lm 8 on the 

clamping face of  the upper  molding die 2 so as to prevent  the  

re lease f i lm 8 from being s lackened.  Note  that ,  the  molding 

action including the work feeding act ion is  the  same as  that  of  

Embodiment 1,  so  explanat ion wil l  be omit ted.  

In  the  present  embodiment ,  the  thickness of  the  

resin-molding can be adjusted by ver tically moving the cavi ty 

pieces  5 .  Since the wedge -shaped blocks 21a and 21b are f ixed at  

the prescr ibed sl iding posi t ions ,  the heights of  the cavi ty pieces  

5 can be rigidly f ixed,  so that  accuracies of  heights of  the cavity 

pieces  5  can be maintained and the thickness  of  the  

resin-molding can be precisely controlled.  

(Embodiment  5)  

Next ,  Embodiment 5 of  the  molding die set  wi ll  be 

explained.  The s tructural  e lements  described in the above 

described embodiments are assigned the same symbols  and 

explanat ion will  be omitted.  Thus,  unique features  of  the  present  

embodiment will  be mainly explained.   

As shown in Fig.  7A,  wedge mechanisms 24,  which  are  

respectively driven by electr ic  motors (dr iving sources) 23 to  

adjust  the  heights  of  the  cavi ty pieces 5 ,  are  provided in the 
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upper molding die 2.  Clamper  6’ is  f ixed to the upper chase block 

4,  and the cavi ty pieces 5 are movable.  These points  are  un ique.   

Concretely,  the  electr ic  motors  23  are  respectively 

at tached to s ide faces of  the  upper  chase block 4,  and screw 

shaf ts (motor shaf ts)  23a  are respect ively screwed with 

wedge-shaped blocks 24a.  The wedge -shaped blocks 24a  are  

capable of  s l iding on a  bot tom face of  the upper  chase block 4,  

and their  slant faces respectively contact  the cavi ty pieces 5.  By 

dr iving the e lectric  motors  23  in  a  prescribed rotat ional  direct ion,  

the wedge-shaped blocks 24a  are s l id  in  prescribed direct ions ,  so  

that  the  heights of  the cavi ty pieces  5  can be control led.   

Note  that ,  the  s lant  faces  may be s lanted r ight  up and/or 

lef t  up.  The cavity pieces  5  are  suspended, f rom the upper  chase 

block 4,  by the spr ings 22.  The work clamping act ions ,  shown in  

Figs .  1A-2A, are  a lso performed in  the  present  embodiment ,  so  

explanat ion wil l  be omit ted.  

Next ,  as shown in Fig.  7A, the plunger 13 is  moved upward,  

in  a  state where the clamper  6’ c lamp s the works W, so as  to  f i l l  

the cavity-concave sections  6c  with  the molten res in  12,  which  

has been molten in  the pots 11,  via the upper cull  sections 6a and 

the upper runner gates 6b.  When the cavi ty -concave sections 6c 

are f i l led with the resin 12,  the cavi ty pieces 5 have been moved 

upward and located at  the evacuat ing posit ions .  Therefore ,  large 

spaces  are formed above the semiconductor  chips  T mounted on 

the works W, so that  a  f lowing speed of  the molten res in  is  

reduced and the resin  12 can f i l l  the  cavi ty -concave sections  6c 

at  a  lower  speed and at  a lower pressure.  

After f i l l ing the cavi ty-concave sect ions 6c with the resin 

12,  as shown in Fig.7B, the electr ic  motors 23  are  driven,  in a  
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state where the c lamper  supporting sections 17 and the works W 

contact  the clamper 6’ ,  so as to  s l ide the wedge -shaped blocks 

24a to move the cavi ty piece s 5  downward unt i l  reaching the 

molding posit ions corresponding to the  designed thickness of  the  

molded products ,  so that   the  surplus res in is  pressur ized and 

returned from the cavi ty-concave sections  6c toward the pots 11 

via the gates .  While performing this  action,  the  work support ing 

sect ions  14 respectively contact  the  upper thickness adjust ing 

blocks 16a of  the  wedge mechanisms 16,  so  the work support ing 

sect ions  14 are not  moved downward even if  the  res in  pressure  is  

increased.  Since the cavity piece s  5 respectively contact  the 

wedge-shaped blocks 24a  of  the wedge mechanisms 24,  the  

cavi ty pieces 5 are  not  moved upward.  The surplus  res in  re turned 

toward the pots 11 is  stored by moving the plungers 13 

downward.  

In  the  present embodiment  too,  funct ions and effects  of  the  

foregoing embodiments can be obtained.  Further,  the cavity 

pieces 5 are supported and moved upward and downward by the 

wedge mechanisms 24,  so that  the cavi ty pieces 5 can be easi ly 

moved upward and downward and the thickness  of  the  

resin-molding can be precisely controlled.  

(Embodiment  6)  

Next ,  Embodiment 6 of  the  molding die set  wi ll  be 

explained with reference to Figs.  8A -8C. The s tructural  elements  

described in the above descr ibed embodiments  are  ass igned the 

same symbols and explanat ion wil l  be omit ted.   

In the molding die set  1,  in which the cavity piece 5 

consti tuting the cavity-concave sect ion 6c or the  c lamper  6  is  

movable,  there is  a  possibil i ty that  the  release f i lm 8 is  
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excessively extended at  a  corner  of  the cavi ty -concave sec tion 6c 

and broken when the release f i lm 8 is  sucked and held on the 

clamping face.  This  problem can be solved in  the  molding die  set  

1 of  the  present embodiment .  

In  Fig.  8A, the  cavity-concave section 6c is  consti tuted by 

a bottom face 5a of  the cavi ty pi ece 5 and a  space,  whose inner  

side face is  consti tuted by a wall  face 6f ,  which is  a part  of  an 

inner  face of  a  through -hole  6e formed between the bot tom face 

5a of  the cavity piece 5 and a large hole 6d of  the  movable  

clamper 6,  and an inner face 6g of  t he large diameter  hole 6d.  A 

sucking hole  25 is  formed between the inner  face of  the 

through-hole 6e and an outer  face of  the  cavi ty piece 5.  The 

sucking hole 25 is  in  communication with  the cavi ty -concave 

sect ion 6c,  and the release f i lm 8,  which has  been  fed along the 

inner face of  the cavity-concave sect ion 6c,  is  sucked and held 

on the inner face of  the cavity-concave section 6c by sucking ai r  

in  the  cavity-concave sect ion 6c,  by a  known sucking unit  (not 

shown),  through the sucking hole 25.   

A project ing section 5b is  downwardly projected along 

outer edges  of  the  bot tom face 5a of  the  cavity piece 5  so as  to  

make the cavi ty-concave sect ion 6c par tial ly shallow.  Preferably,  

a bot tom face of  the project ing sect ion 5b is  f lat .  Preferably,  an 

inner face 5c  of  the projecting sect ion 5b,  which connects the  

bottom face 5a to  the  bot tom face of  projecting section 5b,  is  a  

slant  face,  whose angle  with  respect  to  the  horizontal  plane is  an 

obtuse angle ,  e.g. ,  about 135 degrees .  By forming the s lant face 

of  the obtuse angle,  tear ing the re lease f i lm 8 around the s lant 

face can be prevented.  Note  that ,  the  projecting sect ion 5b is  

located outs ide of  a mounting area of  the semiconductor  chip T 
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and outs ide of  a  package area of  the semiconductor chip T 

located on the ou ter side.  

Preferably,  an inner face 6h of  the large diameter hole  6d is  

a slant  face extended from a lower  end of  the  wal l  face 6f  as  

shown in  Fig.  8B. An angle  of  the  s lant  face 6h with  respect  to  a  

part ing face of  the upper molding die 2 (horizontal  plan e)  is ,  

preferably,  about  60-70 degrees.   

As described above,  the  projecting sect ion 5b is  formed 

along the outer  edges of  the  bottom face 5a of  the cavity piece 5 

so as  to make the cavi ty-concave section 6c shallow.  With this 

st ructure,  as  shown in  Fig.  8A or  8B, tearing  the release f i lm 8 

sucked on the cavity-concave section 6c can be highly prevented.   

A height  of  the project ing sect ion 5b from the clamping 

face of  the molding die is  designed that  the bot tom face of  the 

projecting section 5b corresponds t o  the  lower  end of  the  

through-hole 6e (an upper  end of  the  large diameter  hole 6d),  as  

shown in  Fig.  8C,  when the cavity piece 5  is  moved unti l  the 

re la tive posi t ion of  the  cavity piece 5,  wi th  respect to  the  

clamping face of  the clamper  6,  reaches  a  pres cr ibed shallow 

posi t ion so as to  drain the surplus  resin toward the pot.  For  

example,  the height  is  about  0 .5  mm. Further,  a height  of  the 

projecting sect ion 5b from the bot tom face 5a of  the cavi ty piece  

5 is ,  for example,  about 0.05 -0.25 mm.  

In each of  the above described embodiments,  the cavit ies 

are formed in the upper molding die ,  and the pots are  formed in  

the lower  molding die .  However,  the  cavit ies  may be formed in 

the lower  molding die ,  and the pots may be formed in  the upper  

molding die .   
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In  each of  the above described embodiments ,  the upper 

molding die  2  is  the f ixed die,  and the lower  molding die 3  is  the  

movable  die.  The present  invent ion is  not  l imited to  the  above 

described embodiments.  For  example,  the  lower molding die  may 

be a f ixed die ,  and the upper molding die 2 may be a  movable  

die.   

The semiconductor  chips T are mounted on the works W. 

The works W are  not l imited to substra tes of  semiconductor 

devices.  For  example,  the present invent ion can be applied to ,  for 

example,  works on which l ight emitt ing elements ,  e.g. ,  white  

LED, are mounted and which will  be  molded with  resin  including 

f luorescent substances .    

In  the  above descr ibed embodiments,  the  works W are  the 

substrates  on which the semiconductor  chips T are  wire -bonded. 

The semiconductor chips  T may be f l ip -chip-bonded. The 

cyl indrical  res in  tablets 12 are  used to mold the works W. Further,  

other types of  res in ,  e.g. ,  l iquid resin,  granular res in ,  powder  

resin,  may be used.  The molding die set  of  each of  the  

embodiments performs the map-type molding,  but the molding 

die set  may be applied to perform matr ix -type molding.     

The pots 11 are formed in the  lower  die center inser t  10,  

but they may be formed in the upper  molding die  2 .  Further,  the 

molding die  set  may be turned upside down.  

All  examples and condit ional  language recited herein  are 

intended for pedagogical  purposes to  a id  the reader in 

unders tanding the invent ion and the concepts  contr ibuted by the 

inventor  to  fur ther ing the art ,  and are to  be construed as  being 

without l imitat ion to  such specif ical ly reci ted examples  and 

condit ions,  nor  does  the organization of  such examples  in the 
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specif icat ion re la te to a showing of  the superior i ty and 

inferior i ty of  the invent ion.  Al though the embodiments  of  the  

present  invention has been de scr ibed in  detai l ,  i t  should be 

unders tood that  the  various  changes,  subst i tut ions ,  and 

al ternat ions  could be made hereto without depart ing from the 

spir i t  and scope of  the  invention.  
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CLAIMS 

 

1.    A molding die set (1),  

 comprising: 

 a first molding die (2) having a first molding chase (4), a plurality of 5 

cavity pieces (5), which constitutes a bottom part of a cavity, and a clamper (6), 

which is supported by the first molding chase (4) and which encloses the cavity 

pieces (5) so as to form a cavity-concave section (6c);   

      a second molding die (3) having a second molding chase (9), two work 

supporting sections (14), which is supported by the second molding chase (9) 10 

and biased and on which a work (W) will be mounted, and a center insert (10), 

which is located between the work supporting sections (14); and  

      a pot (11) being provided to the second molding die (3), the pot (11) 

feeding resin for molding the work (W), 

      wherein the second molding die (3) further has a thickness adjusting 15 

mechanism (16), which makes the work supporting sections (14) absorb 

thickness variation of the work (W) and brings the work (W) into contact with 

the clamper (6) when the work (W) supported by the work supporting sections 

(14) is clamped with the clamper (6) of the first molding die (2); 

 wherein a wedge mechanism, which supports and fixes the work 20 

supporting sections (14) at a prescribed height, is provided between the work 

supporting sections (14) and the second molding chase (9); and 

 electric motors (23), which respectively adjust the heights of the cavity 

pieces (5), are provided in the first molding die (2); and 

      wherein a wedge mechanism (24), in which a wedge block (24a) is 25 

moved and brought into contact with the cavity pieces (5), by the electric motors 

(23), so as to adjust a height of the cavity pieces (5), is provided to the first 

molding die (2). 
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2.   The molding die set (1) according to claim 1, 

     wherein the clamper (6) enclosing the cavity pieces (5) is fixed to the first 

molding chase (4), and 

     the cavity pieces (5) are held by an elastic member (22) and capable of 

moving with respect to the first molding chase (4). 5 

 

3.   The molding die set (1) according to claim 1 or 2, 

     wherein the cavity-concave section (6c) and the thickness adjusting 

mechanism (16) are provided on each side of the center insert (10). 

 10 

4.   The molding die set (1) according to any one of claims 1-3, 

     wherein a release film (8) is provided on a die face of the first molding die 

(2), which includes the cavity-concave section (6c). 

 

5.   A resin molding apparatus having the molding die set (1) according to any 15 

one of claims 1-4. 




