
Resin Molding Apparatus This nonprovisional application is based on Japanese
Patent Application No.  2005-124993 filed with the Japan Patent Office on
April 22, 2005, the entire contents of  5 which are hereby incorporated by
reference. BACKGROUND OF THE INVENTION  Field of the Invention The present
invention relates to a resin molding apparatus that forms a molded  product.
10 Description of the Background Art Conventionally, resin molding of a
molded product (for example, a substrate to  which an electronic component
is attached) has been performed with a resin molding  apparatus (hereinafter
simply referred to as "an apparatus" also). The apparatus includes, as shown
in Japanese Patent Laying-Open No. 15 8-207051 (page 3, Fig. 4), a top mold
and a bottom mold facing to the same. The top  mold is attached to the
bottom face of a fixing member. The bottom mold is attached  to the top face
of a movable member. The fixing member and the movable member are  supported
by a post. The fixing member is fixed to the post. The movable member is
moved in the upward/downward direction along the post by a drive mechanism.
Thus, 20 the movable member moves toward or away from the fixing member. The
drive  mechanism has two sets of link mechanisms. The two sets of link
mechanisms are  connected to the bottom face of the central portion of the
movable member.  Accordingly, the movable member moves in the
upward/downward direction by the two  sets of link mechanisms bending and
expanding. 25 In the conventional apparatus as described above, the drive
mechanism pushes  up the central portion of the movable member when the top
and bottom molds are  clamped. As a result, the bottom mold is warped
upwardly in a convex manner. Thus,  the bottom mold pushes up the top mold.
Accordingly, the top mold and the fixing 



-1 member are warped upwardly in a convex manner. Here, if the top mold
deforms to be  in a warped shape corresponding to the warped shape of the
bottom mold, no gap is  created between the top and the bottom molds. Thus,
resin is molded without any  resin burr. 5 In the conventional apparatus as
described above, when a mold-opening  operation and a mold-clamping
operation are successively conducted, the movable  member is warped upwardly
in a convex manner and returned to the original state.  Additionally, the
movable member and the drive mechanism are rigid-jointed (fixed jointed).
Therefore, a connection portion between the movable member and the  10 drive
mechanism receives stress concentration, which results in a crack at that
connection portion. Thus, sufficient push-up force cannot be provided from
the drive  mechanism to the movable member and to the bottom mold. Thus, the
warped shape  of the top mold and that of the bottom mold do not correspond
to each other. That is,  a gap is created between the top mold and the
bottom mold. As a result, molten resin 15 enters the gap. Thus, a resin burr
is formed with the molded product. The present invention is made to solve
the above-described problem, and its  object is to provide a resin molding
apparatus wherein formation of resin burr is  prevented. 20 SUMMARY OF THE
INVENTION A resin molding apparatus according to one aspect of the present
invention  includes: a fixing member to which a top mold is attached; a
movable member to which  a bottom mold is attached; a push-up member
provided below the movable member; a  drive mechanism moving the push-up
member in upward/downward direction; and a 25 flexible joint provided
between the movable member and the push-up member. The  push-up force of the
drive mechanism is transmitted from the push-up member via the  flexible
joint to the movable member. Thus, the movable member and the push-up  



member are not rigid-jointed (fixed-jointed), but rotatably connected.
Accordingly, a  -1)  connection portion between the movable member and the
push-up member is not  damaged by stress concentration due to the warp of
the movable member. Therefore,  the top mold can always elastically deform
so as to correspond to the bottom mold. As  a result, creation of a gap
between the top mold and the bottom mold is prevented. 5 Thus, formation of
a resin burr is prevented. The flexible joint maybe made of a spherical
member. The movable member  may have a spherical seat that is hemispherical
to which the spherical member is fitted.  The push-up member may have a
spherical seat that is hemispherical to which the  spherical member is
fitted. Thus, stress concentration at a connection portion due to 10 the
warp of the movable member is prevented, while the structure for
transmitting the  push-up force from the push-up member to the movable
member is simplified. A resin molding apparatus according to another aspect
of the present invention  includes: a fixing member to which a top mold is
attached; a movable member to which  a bottom mold is attached; a push-up
member connected to a bottom face of the 15 movable member; and a drive
mechanism moving the push-up member in  upward/downward direction. The
fixing member and the push-up member each have a  structure attaining
elastic deformation to prevent a gap from being created between the  top
mold and the bottom mold when the top mold and the bottom mold are clamped
by  the drive mechanism. This also prevents formation of a resin burr. 20
Desirably, the fixing member and the push-up member each have a structure
attaining elastic deformation to maintain the sliding state of a sliding
portion of the  movable member and a sliding portion of a post when the
movable member slides in  upward/downward direction along the post that
extends in the upward/downward  direction. Thus, the sliding resistance
between the post and the movable member is  25 prevented from being further
increased. 



The foregoing and other objects, features, aspects and advantages of the
present invention will become more apparent from the following detailed
description of  the present invention when taken in conjunction with the
accompanying drawings. -j BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 shows a
resin molding apparatus of a first embodiment in a mold-open  state. Fig. 2
shows the resin molding apparatus of the first embodiment in a  5
mold-clamped state. Fig. 3 shows a resin molding apparatus of a second
embodiment in a mold-open  state. Fig. 4 shows the resin molding apparatus
of the second embodiment in a  mold-clamped state. 10 Fig. 5 is an enlarged
view of a substantial part of the resin molding apparatus of  the second
embodiment, wherein a fixing member and a push-up member are warped. In Fig.
5, the warped fixing member and push-up member are exaggerated by dashed
lines for purposes of clear illustration. 15 DESCRIPTION OF THE PREFERRED
EMBODIMENTS In the following, referring to the drawings, a resin molding
apparatus in  embodiments of the present invention will be described. First
Embodiment First, referring to Figs. 1 and 2, a resin molding apparatus 100
(hereinafter  20 referred to as "apparatus 100") of a first embodiment of
the present invention will be  described. As shown in Fig. 1, apparatus 100
includes a mold 1 of a two-piece structure.  Mold 1 has a top mold 2 and a
bottom mold 3 facing to top mold 2. Top mold 2 has a  top mold face 13, and
bottom mold 3 has a bottom mold face 14. Top mold face 13 



25 and bottom mold face 14 contact to each other in a mold-clamp state.
Inside mold 1, a  molded product sealed by resin is formed. The molded
product may be a substrate to  which an electronic component sealed by resin
is attached, for example. Although not shown in the drawings, mold 1 is
provided with a mechanism for  -4 heating mold 1 to a prescribed
temperature. Mold 1 may have a three-piece structure  instead of the
two-piece structure. The three-piece structure refers to a structure  having
an intermediate mold between top mold 2 and bottom mold 3. Mold 1 may be of
the type for conducting transfer molding, or for conducting  5 compression
molding. Further, it may be of the type with which release films for
improving the mold release characteristics are inserted between the mold
faces and  cured resin. Still further, mold I may be of the type for
conducting vacuum forming in  a state where the gap between top mold face 13
and bottom mold face 14 is sealed by a  seal member. A combination of such
mold structures may be employed. 10 The molded product may include any
printed circuit board, such as a wire  bonding substrate, a flip-chip
substrate, and a wafer substrate. Further, the shape of  the substrate may
be any shape including a circle and polygons. The material of the  substrate
may be anything, such as metal, plastic, ceramic, glass, and any other
material.  Resin as the material of the resin-molded product may be any of
tablet-type resin, liquid  15 resin, granulated resin, and powdered resin.
As shown in Fig. 1, in apparatus 100, top mold 2 is attached to the bottom
face  of fixing member 4. Bottom mold 3 is attached to the top face of
movable member 5.  Fixing member 4 and movable member 5 are supported by a
plurality of (in this case,  four) posts 6. Fixing member 4 is fixed to
posts 6. Movable member 5 can slide in 20 the upward/downward direction
along posts 6. Movable member 5 is moved by drive  mechanism 7. To the
bottom face of the central portion of movable member 5, a  push-up member 8
is connected via a flexible joint 9. In other words, flexible joint 9 is  



interposed between movable member 5 and push-up member 8. Thus, push-up
force of  drive mechanism 7 is transmitted from push-up member 8 via
flexible joint 9 to movable 25 member 5. Accordingly, a crack does not occur
in a connection portion between  movable member 5 and push-up member 8 due
to stress concentration therein.  Additionally, drive mechanism 7 is capable
of moving only movable member 5 along  posts 6 in the upward/downward
direction without moving fixed member 4. -5 As shown in Figs. 1 and 2, drive
mechanism 7 has a plurality of sets of (in this  case, two sets of) link
mechanisms 10 (10a, 10b). Link mechanism 10 has two links  each connected
via a pin. The two links can rotate around the axis of the pin to change
into a bent state shown in Fig. 1 and to change into an extended state shown
in Fig. 2. 5 Thus, push-up mechanism 8 and movable member 5 can move in the
upward/downward  direction. Drive mechanism 7 includes a drive source 11
having a cylinder and a motor,  and a base 12 to which link mechanisms 10
are attached and a plurality of posts 6 are  fitted. Flexible joint 9 is a
spherical member and fitted into a hemispheric spherical  10 seat 5a of
movable member 5 and into a hemispheric spherical seat 8a of push-up  member
8. Flexible joint 9 is a member transmitting push-up force of drive
mechanism  7 to movable member 5. However, flexible joint 9 does not
transmit moment  generated by a warp of movable member 5 to push-up member
8. Specifically, when  movable member 5 is warped, spherical seat 5a of the
movable member 5 and spherical 15 seat 8a of push-up member 8 each slides on
flexible joint 9. Thus, stress would not  concentrate at a connection
portion between push-up member 8 and movable member 5  when movable member 5
deforms. Accordingly, the trouble of crack generation at the  connection
portion is not invited. It is noted that flexible joint 9 may be any member
such as a disc-like member of a narrow width, a pin-like member, and a
seismic isolation 20 stacked rubber wherein a plate-like rubber and a metal
plate are alternately stacked, so  



long as it can transmit the push-up force of drive mechanism 7 to movable
member 5  without incurring stress concentration at the connection portion
due to the warp of  movable member 5. Next, an operation of apparatus 100 is
described. 25 First, when top mold 2 and bottom mold 3 are open, drive
source 11 moves  downwardly, Thus, link mechanisms 10 (10a, 10b) are bent
inwardly as shown in Fig.  1. Here, fixing member 4 and movable member 5 are
in parallel to each other. Top  mold face 13 and bottom mold face 14 face to
each other with a prescribed space -6 between them. Both top mold face 13
and bottom mold face 14 are horizontally held.  Next, as shown in Fig. 2,
when top mold 2 and bottom mold 3 are clamped, drive source 11 moves
upwardly along a rail 15. Thus, link mechanisms 10 are  extended in the
upward/downward direction. As a result, push-up member 8 moves  5 upwardly.
Movable member 5 moves upwardly along posts 6. Accordingly, bottom mold 3
also moves upwardly. Finally, bottom mold face 14 of bottom mold 3 abuts
top mold face 13 of top mold 2. This completes clamping of top mold 2 and
bottom  mold 3. In the above-described clamped state, push-up force of drive
mechanism 7 is  10 exerted on fixing member 4, via push-up member 8, movable
member 5, bottom mold 3  and top mold 2. As a result, fixing member 4 is
warped in a convex manner. Here,  movable member 5 is warped by the push-up
force of drive mechanism 7 as well. In  other words, fixing member 4 and
movable member 5 are warped in the same direction  (upwardly convex). 15 It
is noted that a gap must not be formed between top mold 2 and bottom mold
3. It is therefore desirable that the warped state of movable member 5
substantially  corresponds to that of fixing member 4. Accordingly, in
apparatus 100 of the present  embodiment, fixing member 4 and movable member
5 are the same in the thickness in  



the vertical direction. More specifically, fixing member 4 preferably has
substantially  20 the same size, shape and rigidity as movable member 5 has.
As movable member 5 and push-up member 8 are connected via flexible joint 9,
a crack generation in a connection portion between movable member 5 and
push-up  member 8 is prevented by the function of flexible joint 9 even when
movable member 5  is warped greatly by the pressure of drive mechanism 7.
Thus, when top mold 2 and 25 bottom mold 3 are clamped, and fixing member 4,
movable member 5, top mold 2, and  bottom mold 3 are warped, top mold 2 is
always warped so as to conform to the warped  state of bottom mold 3. As a
result, generation of a gap between top mold 2 and  bottom mold 3 is
prevented. Accordingly, generation of resin burr is prevented. -7 Next, a
resin molding process conducted with apparatus 100 is described.  When
apparatus 100 of the present embodiment is used, first, as shown in Fig. 1,
a molded product is set on bottom mold face 14 in a state where top mold 2
and  bottom mold 3 are open. Additionally, a resin material is set inside a
pot formed in  5 bottom mold 3. Next, drive source 11 of drive mechanism 7
moves upwardly along rail 15,  whereby push-up member 8 moves upwardly.
Movable member 5 moves upwardly  along posts 6. Here, bottom mold 3 moves
upwardly as well. Next, top mold face 13 abuts bottom mold face 14, In other
words, apparatus  10 100 enters the clamped state shown in Fig. 2. Here, in
apparatus 100, push-up force of  drive mechanism 7 is transmitted to fixing
member 4, via push-up member 8, movable  member 5, bottom mold 3, and top
mold 2. As a result, fixing member 4 is warped in a  convex manner. Here,
movable member 5 is warped in a convex manner conforming  to the convex
shape of fixing member 4. Accordingly, top mold 2 is warped in a 15 convex
manner so as to conform to the convex warp of bottom mold 3. Next, as shown
in Fig. 2, a plunger in the pot is pressed in the state where top  



mold 2 and bottom mold 3 are clamped. Thus, molten resin is introduced into
mold I  through resin passages respectively provided in top mold 2 and
bottom mold 3. It is  noted that a not-shown resin introducing mechanism may
be of any type so long as it can  20 introduce molten resin into mold 1.
Thereafter, molten resin is cured inside mold 1. Thus, the molded product is
completed. Next, mold 1 is opened. That is, apparatus 100 enters from the
state  shown in Fig. 2 into the state shown in Fig. 1. When opening mold 1,
in apparatus 100, drive source 11 moves downwardly  25 along rail 15. Thus,
link mechanisms 10 are bent, and whereby push-up member 8  moves downwardly.
Here, movable member 5 moves downwardly along posts 6.  Bottom mold 3 moves
downwardly as well. As a result, fixing member 4, movable  member 5, top
mold 2 and bottom mold 3 return to the initial state from the warped  -8
state. Thereafter, the molded product is removed from bottom mold 3. While
the resin molding apparatus constituted by a single apparatus 100 is  shown,
a resin molding apparatus of a module structure wherein a plurality of
apparatuses 100 are integrated may be employed. 5 Second Embodiment Next,
referring to Figs. 3-5, a resin molding apparatus 200 (hereinafter referred
to as "apparatus 200") of a second embodiment of the present invention is
described.  The structure and operation of resin molding apparatus 200 of
the present embodiment are substantially identical to those of apparatus 100
of the first embodiment.  10 Accordingly, in the description of apparatus
200 of the present embodiment, the  structure and operation similar to those
of apparatus 100 of the first embodiment will not be repeated. Resin molding
apparatus 200 of the present embodiment is different from  apparatus 100 of
the first embodiment in that a push-up member 80 elastically deforming  



15 is provided in place of push-up member 8 of high rigidity, that a fixing
member 40 elastically deforming is provided in place of fixing member 4 of
high rigidity, and that  flexible joint 9 is not provided. However, a
flexible joint similar to flexible joint 9  employed in apparatus 100 of the
first embodiment may be provided in apparatus 200 of  the present embodiment
as well. 20 Fixing member 40 of the present embodiment has functions as a
member that  elastically deforms and functions as a member fixing top mold 2
to posts 6. However,  an elastically deforming member to which top mold 2 is
attached and a member fixing  the elastically-deforming member to posts 6
may separately be provided so long as the  elastically-deforming member is
connected to the central portion of top mold 2. 25 In the present
embodiment, as shown in Fig. 5, when top mold 2 and bottom  mold 3 are
clamped, push-up force of drive mechanism 7 is provided to push-up member
80, movable member 5, bottom mold 3, top mold 2, and fixing member 40. By
this  push-up force, substantially only fixing member 40 and push-up member
80 elastically -9 deform. As a result, in apparatus 200 of the present
embodiment, fixing member 40  and push-up member 80 each absorb the push-up
force of the drive mechanism 7 by  means of elastic deformation. That is, as
shown in Fig. 5, in apparatus 200 of the  present embodiment, fixing member
40 and push-up member 80 both flex by the 5 push-up force of drive mechanism
7 when top mold 2 and bottom mold 3 are clamped,  while the other members do
not deform substantially. Accordingly, even if top mold 2  and bottom mold 3
are repeatedly opened and clamped, a crack due to stress  concentration at a
connection portion between movable member 5 and push-up member  80 does not
occur. 10 Movable member 5 and push-up member 80 always deform so that a gap
is  prevented from being created between top mold 2 and bottom mold 3. More
specifically, in the present embodiment, fixing member 40 and push-up member
80  



elastically deform so that the arrangement of movable member 5 relative to
posts 6 is  constantly maintained while movable member 5 moves along posts
6. Thus, the state 15 where top mold face 13 and bottom mold face 14 are
horizontal is always maintained.  That is, while movable member 5 moves
along posts 6, the fixing member and the  push-up member elastically deform
so that the sliding state of sliding portions 6b of  posts 6 and sliding
portions 5b of movable member 5 is maintained substantially the  same. As a
result, a state where the sliding resistance between each of a plurality of
20 posts 6 and movable member 5 is minimized is maintained. Although the
present invention has been described and illustrated in detail, it is
clearly understood that the same is by way of illustration and example only
and is not to  be taken by way of limitation, the spirit and scope of the
present invention being limited  only by the terms of the appended claims. -
10 CLAIMS  5 1. A resin molding apparatus (200), comprising: a fixing member
(40) to which a top mold (2) is attached; a movable member (5) to which a
bottom mold (3) is attached; a push-up member (80) connected to a bottom
face of said movable member  10 (5); and a drive mechanism (7) moving said
push-up member (80) in upward/downward  direction, characterised in that the
fixing member (40) is fixed to a plurality of posts (6) and the fixing
member  (40) has a central portion, 15 said fixing member (40) and said
push-up member (80) each have a structure  attaining elastic deformation,
whereby the drive mechanism applies a force which  resiliently deforms the
central portion of the fixing member (40) and also resiliently  



deforms the push-up member (80), in order to prevent a gap from being
created  between said top mold (2) and said bottom mold (3) when said top
mold (2) and said 20 bottom mold (3) are clamped by said drive mechanism
(7), said push-up member (80)  having a structure which maintains a sliding
state of a sliding portion (5b) of said  movable member (5) with respect to
a sliding portion (6b) of a post (6) when said  movable member (5) slides in
upward/downward direction along said posts (6) that  extend in the
upward/downward direction. 25 2, A resin molding apparatus according to
claim 1, wherein a flexible joint (9) is provided between said movable
member (5) and said push- up member, a push-up force of said drive mechanism
(7) is transmitted from said push-up  30 member via said flexible joint (9)
to said movable member (5), and wherein said flexible joint (9) is made of a
spherical member, said movable member (5) has a spherical seat (5a) that is
hemispherical in  which said spherical member is seated, and -11 said
push-up member (8) has a spherical seat (8a) that is hemispherical to which
said spherical member is seated. -12 


