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[Document Name] Specification 

[Title of the Invention] CONVEYANCE DEVICE, RESIN MOLDING DEVICE, 

CONVEYANCE METHOD, AND METHOD FOR MANUFACTURE OF RESIN 

MOLD PRODUCT 

[Technical Field] 5 

[0001]  

 The present invention relates to a conveying apparatus, a resin molding 

apparatus, a conveying method, and a resin molded product manufacturing method. 

 

[Technical Background] 10 

[0002]  

 Conventionally, in a resin molding apparatus that includes a first mold in which 

is formed a pot into which resin is placed, and a second mold in which is formed a cavity 

into which the resin placed in the pot is injected, a positioning pin that is used to position 

a substrate is provided in the first mold.  By inserting this positioning pin into a hole 15 

formed in the substrate, positioning of the substrate relative to the forming mold is 

achieved (see, for example, Patent Document 1).   

[Documents of the Prior Art] 

[Patent Documents]  

[0003]  20 

[Patent Document 1] Japanese Unexamined Patent Application Laid-Open (JP-A) No. 

2016-192500 

[Disclosure of the Invention] 

[Problems to be Solved by the Invention] 

[0004]  25 
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 However, due to factors relating to cost reductions or substrate conveying and 

the like, there are cases in which it is not possible to provide positioning pins in the 

forming mold, or to provide positioning holes in the object being molded.   

[0005]  

 The present invention was conceived in order to solve the above-described 5 

drawbacks, and it is a principal object thereof to enable an object being molded to be 

positioned relative to a forming mold. 

[Means for Solving the Problem] 

[0006]  

 In other words, a conveying apparatus according to the present invention is a 10 

conveying apparatus that conveys an object being molded to one mold from among 

forming molds to which a resin material is supplied from a resin injection portion, and is 

characterized in being provided with a holding unit that holds the object being molded 

and transfers it to the one mold, a first moving mechanism that moves the object being 

molded which has been transferred to the one mold in a first direction towards the resin 15 

injection portion side, and a second moving mechanism that moves the object being 

molded which has been transferred to the one mold in a second direction that is different 

from the first direction. 

[Effects of the Invention] 

[0007]  20 

 According to the present invention which is formed in this manner, an object 

being molded can be positioned relative to a forming mold by a conveying apparatus. 

 

 

[Brief Description of the Drawings] 25 
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[0008]  

 [FIG. 1] FIG. 1 is a schematic view showing a structure of a resin molding 

apparatus according to an embodiment of the present invention. 

 [FIG. 2] FIG. 2 is a schematic view showing a substrate placement state of a 

molding module of the same embodiment. 5 

 [FIG. 3] FIG. 3 is a schematic view showing a resin material loaded state of the 

molding module of the same embodiment.  

 [FIG. 4] FIG. 4 is a schematic view showing a mold fastened state of the molding 

module of the same embodiment. 

 [FIG. 5] FIG. 5 is a schematic view showing a resin injected state of the molding 10 

module of the same embodiment. 

 [FIG. 6] FIG. 6 is a schematic view showing a mold opened state of the molding 

module of the same embodiment. 

 [FIG. 7] FIG. 7 is a side view schematically showing a state in which a 

conveying apparatus is holding a substrate of the same embodiment. 15 

 [FIG. 8] FIG. 8 is a schematic view showing a structure and an operation of a 

cam portion of the same embodiment. 

 [FIG. 9] FIG. 9 contains a side view and a plan view that schematically show a 

state in which the conveying apparatus of the same embodiment has placed a substrate 

and a pressing component on a lower mold. 20 

 [FIG. 10] FIG. 10 contains a side view and a plan view that schematically show a 

state in which the pressing component is in a position of proximity in the conveying 

apparatus of the same embodiment.  

 [FIG. 11] FIG. 11 contains a side view and a plan view that schematically show a 

state partway through a positioning of a substrate by the conveying apparatus of the same 25 
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embodiment. 

 [FIG. 12] FIG. 12 contains a side view and a plan view that schematically show a 

state in which a substrate has been positioned by the conveying apparatus of the same 

embodiment.  

 [FIG. 13] FIG. 13 is a plan view schematically showing a state in which the 5 

pressing component has been placed in a pressing position by the conveying apparatus of 

the same embodiment.  

 [FIG. 14] FIG. 14 is a side view schematically showing a state in which resin 

material has been supplied to a cull block by the conveying apparatus of the same 

embodiment. 10 

 [FIG. 15] FIG. 15 contains a side view and a plan view that schematically show a 

conveying apparatus of a variant embodiment. 

 [FIG. 16] FIG. 16 contains a side view and a plan view that schematically show a 

conveying apparatus of a variant embodiment.  

 15 

 

[Description of the Reference Numerals] 

[0009]  

100 … Resin Molding Apparatus 

W1 … Object being molded Prior to Molding 20 

W2 … Object being molded After Molding (Resin Molded Product) 

J … Resin Material 

13 … Conveying Apparatus 

14 … Resin Injection Portion 

15 … One Mold (Lower Mold) 25 
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16 … Other Mold (Upper Mold) 

20 … Holding Unit 

21 … First Moving Mechanism 

211 … First Contact Portion 

212 … First Drive Portion 5 

213 … First Elastic Component 

22 … Second Moving Mechanism 

221 … Second Contact Portion 

23 … Cam Portion 

233 … Second Elastic Component 10 

203 … Pressing Component 

204 … Vertical Movement Mechanism 

205 … Resin Holding Unit 

24 … Position Regulating Component 

 15 

[Best Embodiments for Implementing the Invention] 

[0010]  

 Next, the present invention will be described in further detail using examples.  

It should be noted, however, that the present invention is not limited by the following 

description. 20 

[0011]  

 As is described above, the conveying apparatus of the present invention conveys 

an object being molded to one mold from among forming molds to which a resin material 

is supplied from a resin injection portion, and is characterized in being provided with a 

holding unit that holds the object being molded and transfers it to the one mold, a first 25 



 6 

moving mechanism that moves the object being molded which has been transferred to the 

one mold in a first direction towards the resin injection portion side, and a second 

moving mechanism that moves the object being molded which has been transferred to the 

one mold in a second direction that is different from the first direction. 

 If this conveying apparatus is employed, because the conveying apparatus is 5 

provided with the first moving mechanism that moves the object being molded in a first 

direction towards the resin injection portion side, and the second moving mechanism that 

moves the object being molded in a second direction that is different from the first 

direction, it is possible to position the object being molded relative to the forming mold 

without having to provide positioning pins in the forming mold in order to position the 10 

object being molded, and without having to provide positioning holes in the object being 

molded in order to position it relative to the forming mold.  As a result, it is possible to 

achieve a reduction in the cost of the forming mold, and a shortening of the 

manufacturing time and the like.  Additionally, because the object being molded which 

has been positioned by the conveying apparatus can be resin sealed, it is possible to 15 

reduce the occurrence of resin burrs, and to thereby manufacture a higher quality resin 

molded product. 

[0012]  

 As a specific embodiment of the first moving mechanism and the second 

moving mechanism, it is desirable that the first moving mechanism include a first contact 20 

portion that is provided in the holding unit so as to be able to move in the first direction, 

and that comes into contact with the object being molded, and a first drive portion that 

causes the first contact portion to move in the first direction, and that the second moving 

mechanism include a second contact portion that is provided in the holding unit so as to 

be able to move in the second direction, and that comes into contact with the object being 25 
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molded, and a second drive portion that causes the second contact portion to move in the 

second direction. 

[0013]  

 In addition, it is desirable that the first moving mechanism include a first contact 

portion that is provided in the holding unit so as to be able to move in the first direction, 5 

and that comes into contact with the object being molded, and a first drive portion that 

causes the first contact portion to move in the first direction, and that the second moving 

mechanism include a second contact portion that is provided in the holding unit so as to 

be able to move in the second direction, and that comes into contact with the object being 

molded, and that the second moving mechanism use the first drive portion to move the 10 

second contact portion in the second direction. 

 If this structure is employed, because the drive portion of the first moving 

mechanism and the drive portion of the second moving mechanism are the same, not 

only can the structure be simplified, but a reduction in costs can also be achieved. 

[0014]  15 

 As a specific embodiment in order to enable the second contact portion to be 

moved in the second direction using the first drive portion of the first moving mechanism, 

it is desirable that the second moving mechanism include a cam portion that converts a 

movement generated by the first drive portion in the first direction into a movement in 

the second direction. 20 

 If this structure is employed, because it is possible to convert a movement 

generated by the first drive portion in the first direction into a movement in the second 

direction, the apparatus structure can be simplified. 

[0015]  

 It is additionally desirable that the first moving mechanism include a first elastic 25 
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component that is elastically deformed in conjunction with the movement of the first 

contact portion in the first direction. 

 If this structure is employed, it is possible to position the object being molded in 

the first direction while absorbing any unevenness in the amount of movement of the first 

contact portion, and also any dimensional irregularities in the object being molded. 5 

[0016]  

 It is also desirable that the second moving mechanism include a second elastic 

component that is elastically deformed in conjunction with the movement of the second 

contact portion in the second direction. 

 If this structure is employed, it is possible to position the object being molded in 10 

the second direction while absorbing any unevenness in the amount of movement of the 

second contact portion, and also any dimensional irregularities in the object being 

molded. 

[0017]  

 In a case in which the resin injection portion provided on the one mold side is 15 

provided so as to protrude from a molding surface of this one mold, it is desirable that the 

first moving mechanism position the object being molded by placing an end surface 

thereof in contact with an end surface of the resin injection portion.   

[0018]  

 In a case in which the resin injection portion provided on the one mold side does 20 

not protrude from a molding surface of this one mold, it is desirable that there be further 

provided a position regulating component that regulates a position in the first direction 

by being in contact with the object being molded which is moved in the first direction by 

the first moving mechanism. 

[0019]  25 
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 In order to inhibit any flexure in an object being molded that has been 

transferred to the one mold, it is desirable that the conveying apparatus be further 

provided with a pressing component that presses against the object being molded which 

has been transferred to the one mold, and a vertical movement mechanism that raises or 

lowers the pressing component relative to the object being molded. 5 

 In this structure, in order to inhibit any flexure in the object being molded while 

the object being molded is being positioned, it is desirable that the vertical movement 

mechanism be used to bring the pressing component adjacent to the object being molded 

which is positioned by the first moving mechanism and the second moving mechanism. 

[0020]  10 

 It is also desirable that the first contact portion be provided in the pressing 

component, and that the first drive portion cause the first contact portion to move by 

moving the pressing component in the first direction. 

 If this structure is employed, because the same drive portion can be used to drive 

both the first contact portion and the pressing component in the first direction, a 15 

simplification of the structure can be achieved. 

[0021]  

 It is also desirable that the holding unit include a resin holding portion that holds 

resin that is supplied to the resin injection portion, and that the resin is supplied to the 

resin injection portion as a result of the holding unit being moved. 20 

 In this structure, when the resin is being supplied to the resin injection portion, it 

is desirable that the vertical movement mechanism move the pressing component to a 

position where the pressing component is not in contact with the object being molded. 

[0022]  

 In addition, the resin molding apparatus according to the present invention is 25 
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characterized in having the above-described conveying apparatus. 

 If this resin molding apparatus is employed, then because it is possible to 

resin-seal an object being molded that has been positioned by a conveying apparatus, the 

occurrence of resin burrs can be reduced, and it is possible to manufacture a high-quality 

resin molded product. 5 

[0023]  

 Furthermore, a conveying method for an object being molded according to the 

present invention is characterized in that, using the above-described conveying apparatus, 

the object being molded which has been transferred to the one mold is moved in a first 

direction towards the resin injection portion side, and the object being molded is then 10 

positioned in the one mold by being moved in a second direction that is different from 

the first direction. 

[0024]  

 In addition, a resin molded product manufacturing method according to the 

present invention is a resin molded product manufacturing method in which an electronic 15 

component is resin sealed by means of resin molding, and is characterized in being 

provided with a positioning step in which the object to be molded is positioned in the one 

mold by the above-described conveying apparatus, and a molding step in which the 

object to be molded undergoes resin molding after having been positioned in the one 

mold. 20 

 If this resin molded product manufacturing method is employed, it is possible to 

position the object being molded relative to the forming mold without having to provide 

positioning pins in the forming mold in order to position the object being molded, and 

without having to provide positioning holes in the object being molded in order to 

position it relative to the forming mold.  As a result, it is possible to achieve a reduction 25 
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in the cost of the forming mold, and a shortening of the manufacturing time and the like.  

Additionally, because the object being molded which has been positioned by the 

conveying apparatus can be resin sealed, it is possible to reduce the occurrence of resin 

burrs, and to thereby manufacture a higher quality resin molded product. 

[0025]  5 

 [Embodiment of the Present Invention] 

 Hereinafter, an embodiment of a resin molding apparatus according to the 

present invention will be described with reference to the drawings.  Note that each of 

the drawings shown below has been drawn schematically with omissions or 

enhancements being employed where appropriate in order to make the drawings easier to 10 

understand.  In addition, component elements that are mutually the same are given the 

same descriptive symbols and any duplicated description thereof is omitted. 

[0026]  

 [Overall Structure of a Resin Molding Apparatus] 

 A resin molding apparatus 100 of the present embodiment performs resin 15 

molding on an object being molded W1 on which electronic components Wx have been 

packaged by performing transfer molding thereon using a resin material J.   

[0027]  

 Here, the object being molded W1 may be, for example, a metal substrate, a 

resin substrate, a glass substrate, a ceramic substrate, a circuit substrate, a semiconductor 20 

substrate, a wiring substrate, or a lead frame or the like, and may either include or not 

include wiring.  The resin material J used for the resin molding may, for example, be a 

composite material containing a thermosetting resin, and the resin material J may be in 

granular form, powder form, liquid form, sheet form, or in tablet form or the like.  

Examples of the electronic components Wx packaged on an upper surface of the object 25 
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being molded W1 include bare chips and resin sealed chips. 

[0028]  

 More specifically, as is shown in FIG. 1, the resin molding apparatus 100 is 

provided with various component elements including a supply module 100A that supplies 

objects being molded W1 before molding and also the resin material J, a molding module 5 

100B that performs the resin molding, and a storage module 100C that stores objects 

being molded W2 after the molding (hereinafter, these are referred to as resin molded 

products W2).  Note that each of the supply module 100A, the molding module 100B, 

and the storage module 100C is able to be combined with or separated from the other 

component elements, and is also replaceable. 10 

[0029]  

 The supply module 100A is provided with an object being molded supply 

portion 11 that supplies the objects being molded W1, a resin material supply portion 12 

that supplies the resin material J, and a conveying apparatus 13 (hereinafter, referred to as 

a loader 13) that receives the objects being molded W1 from the object being molded 15 

supply portion 11 and conveys them to the molding module 100B, and also receives the 

resin material J from the resin material supply portion 12 and conveys it to the molding 

module 100B. 

[0030]  

 The loader 13 moves back and forth between the supply module 100A and the 20 

molding module 100B, and performs this by moving along rails (not shown in the 

drawings) which are provided between the supply module 100A and the molding module 

100B.  Note that the loader 13 is described below in further detail. 

[0031]  

 As is shown in FIG. 2 through FIG. 6, the molding module 100B has one mold 25 
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15 (hereinafter, referred to as a lower mold 15) of a forming mold in which a resin 

injection portion 14 is provided, another mold 16 (hereinafter, referred to as an upper 

mold 16) of the forming mold which is provided so as to face the lower mold 15 and in 

which is formed a cavity 16a into which the resin material J is injected, and a mold 

clamping mechanism 17 that clamps the lower mold 15 and the upper mold 16 together.  5 

The lower mold 15 is provided via a lower platen 102 on a movable plate 101 that is 

raised and lowered by the mold clamping mechanism 17.  The upper mold 16 is 

provided via an upper platen 103 in an upper fixed plate (not shown in the drawings). 

[0032]  

 The resin injection portion 14 of the present embodiment has a cull block 141 in 10 

which is formed a pot 141a that contains the resin material J, a plunger 142 that pumps 

out the resin material J contained in the pot 141a, and a plunger drive portion 143 that 

drives the plunger 142.  Note that the plunger 142 pumps out the resin material J after 

this has been heated in the pot 141a so as to become molten.  

[0033]  15 

 The cull block 141 is provided in a recessed portion 15M 

formed in the lower mold 15, and is elastically supported by an elastic component 144 so 

as to be able to move up and down inside the recessed portion 15M.  In addition, a 

protruding portion 141b that protrudes outwards beyond an aperture of the recessed 

portion 15M is formed in an upper end portion of the cull block 141. 20 

[0034]  

 A cavity 16a that contains the electronic components 

Wx of the object being molded W1 and into which the molten resin material J is injected 

is formed in the upper mold 16.  In addition, a cull 16b, which is a recessed portion, is 

formed in a portion of the upper mold 16 that faces the protruding portion 141b of the 25 
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cull block 141, and a runner 16c that connects the cull 16b to the cavity 16a is also 

formed in the upper mold 16.  Note that, although not shown in the drawings, an air 

vent is formed in the upper mold 16 on the opposite side from the cull block 141. 

[0035]  

 Moreover, as is shown in FIG. 4, when the lower mold 15 and the upper mold 16 5 

are clamped together by the mold clamping mechanism 17, a resin flow path formed by 

the cull 16b and the runner 16c connects the pot 141a to the cavity 16a.  In addition, 

when the lower mold 15 and the upper mold 16 are clamped together, a pot-side end 

portion of the object being molded W1 is sandwiched between a lower surface of the 

protruding portion 141b of the cull block 141 and an upper surface of the lower mold 15.  10 

In this state, if the molten resin material J is injected into the cavity 16a by the plunger 

142, then the electronic components Wx of the object being molded W1 are resin sealed. 

[0036]  

 The storage module 100C is provided with a storage portion 18 that stores the 

resin molded products W2, and a conveying apparatus 19 (hereinafter, referred to as an 15 

unloader 19) that receives the resin molded products W2 from the molding module 100B 

and conveys them to the storage portion 18. 

[0037]  

 The unloader 19 moves back and forth between the molding module 100B and 

the storage module 100C, and performs this by moving along rails (not shown in the 20 

drawings) provided between the molding module 100B and the storage module 100C. 

[0038]  

 A simple description of basic operations of this resin molding apparatus 100 will 

now be given with reference to FIG. 2 through FIG. 6. 

[0039]  25 
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 As is shown in FIG. 2, in a state in which the lower mold 15 and the upper mold 

16 are open, an object being molded W1 before molding is conveyed by the loader 13, 

and is then transferred to the lower mold 15 and placed thereon.  At this time, the upper 

mold 16 and the lower mold 15 have been heated to a temperature that enables the resin 

material J to be melted and cured.  Thereafter, as is shown in FIG. 3, the resin material J 5 

is conveyed by the loader 13 and is then held within the pot 141a of the cull block 141. 

[0040]  

 If, in this state, the lower mold 15 is raised by the mold clamping mechanism 17, 

then as is shown in FIG. 4, the cull block 141 hits against the upper mold 16 and is 

lowered down within the recessed portion 15M of the lower mold 15, so that the lower 10 

surface of the protruding portion 141b comes into contact with the pot-side end portion 

of the object being molded W1.  In addition, the lower surface of the upper mold 16 

comes into contact with the vent-side end portion of the object being molded W1.  As a 

result, the lower mold 15 and the upper mold 16 are clamped together.  Once they are 

clamped together, if the plunger 142 is then raised by the plunger drive portion 143, then 15 

as is shown in FIG. 5, the molten resin material J inside the pot 141a passes through the 

resin flow path and is injected into the cavity 16a.  After the resin material J has 

subsequently cured inside the cavity 16a, then as is shown in FIG. 6, the mold is opened 

by the mold fastening mechanism 17, and the resin molded product W2 is conveyed 

away by the unloader 19, and is transported to the storage portion 18.   20 

[0041]  

 [Specific Structure of the Loader 13] 

 Next, the specific structure of the loader 13 of the present embodiment will be 

described with reference to FIG. 7 through FIG. 14.  Note that, in FIG. 7 through FIG. 14, 

the electronic components Wx have been omitted from the drawings.  Moreover, in FIG. 25 
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11 through FIG. 14, conveying claws 202a have also been omitted from the drawings.  

[0042]  

 As is shown in FIG. 7 and the like, the loader 13 is provided with a holding unit 

20 that holds the objects being molded W1 and transfers them onto the lower mold 15, a 

first moving mechanism 21 that moves the objects being molded W1 which have been 5 

placed on the lower mold 15 in a first direction towards the cull block 141 side 

(hereinafter, referred to simply as the ‘pot side’), and a second moving mechanism 22 

that moves the objects being molded W1 which have been placed on the lower mold 15 

in a second direction that is different from the first direction. 

[0043]  10 

 As is shown in FIG. 7, the holding unit 20 is provided with a base component 

201 that is provided so as to be able to move along rails, a holding mechanism 202 that is 

provided in the base component 201 and holds the objects being molded W1, a pressing 

component 203 that presses the objects being molded W1 that have been placed on the 

lower mold 15, and a vertical movement mechanism 204 that moves the pressing 15 

component 203 vertically up or down.  In addition, a resin holding portion 205 that 

holds the resin material J is also provided in the base component 201. 

[0044]  

 As is shown in FIG. 7, FIG. 9, and FIG. 10, the holding mechanism 202 has a 

pair of conveying claws 202a that hold the objects being molded W1 by grasping both 20 

end portions thereof, and a drive portion (not shown in the drawings) that widens or 

shortens the distance between the conveying claws 202a.  The object being molded W1 

is grasped and held as a result of the distance between the conveying claws 202a being 

shortened by the drive portion, and the holding of the object being molded W1 is released 

as a result of the distance between the conveying claws 202a being widened by the drive 25 
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portion.  As is shown in FIG. 7, in a state in which the object being molded W1 is being 

grasped and held by the conveying claws 202a, the holding mechanism 202 of the 

present embodiment is also holding the pressing component 203 as well as the object 

being molded W1.  In other words, the pressing component 203 is held in a state in 

which it is placed on the upper surface of the object being molded W1 that is being held 5 

by the conveying claws 202a.  Note that it is also possible for the holding mechanism 

202 to be formed so that it does not hold the pressing component 203. 

[0045]  

 As is shown in FIG. 7 and the like, any flexure of the object being molded W1 is 

inhibited as a result of the pressing component 203 pressing against outer peripheral edge 10 

portions of the object being molded W1.  More specifically, a pressing portion 203a that 

is in contact with outer peripheral edge portions of the object being molded W1 is 

provided on a lower surface of the pressing component 203, and a recessed portion 203b 

that houses the electronic components Wx that have been mounted on the object being 

molded W1 is also formed in the lower surface of the pressing component 203.   15 

[0046]  

 As is shown in FIG. 7 and the like, the vertical movement mechanism 204 is 

provided on the base component 201 and adjusts a height position of the pressing 

component 203 relative to the object being molded W. 

[0047]  20 

 More specifically, the vertical movement mechanism 204 has a first vertical 

movement portion 204a that raises or lowers the pressing component 203 vertically 

between a proximity position P (see FIG. 10 through FIG. 12) where the pressing 

component 203 is close to the object being molded W, and a pressing position Q (see FIG. 

13) where the pressing component 203 is pressing against the object being molded W, 25 
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and a second vertical movement portion 204b that raises or lowers the pressing 

component 203 vertically between the proximity position P and a retraction position R 

(see FIG. 14) that is above the proximity position P, and is a position where the pressing 

component 203 and the electronic components Wx are not in contact with each other 

when the resin material J is being loaded.  The first vertical movement portion 204a and 5 

the second vertical movement portion 204b may be formed, for example, using air 

cylinders. 

[0048]  

 As is shown in FIG. 7 and the like, the first moving mechanism 21 positions the 

object being molded W1 that has been placed on the lower mold 15 by causing it to make 10 

a sliding movement towards the pot side, in other words, in the first direction. 

[0049]  

 More specifically, the first moving mechanism 21 is provided in the holding unit 

20 so as to be able to move in the first direction, and has a first contact portion 211 that is 

in contact with the object being molded W1, and a first drive portion 212 that causes the 15 

first contact portion 211 to move in the first direction. 

[0050]  

 The first contact portion 211 of the present embodiment is provided in the 

pressing component 203, and comes into contact with a vent-side end portion of the 

object being molded W1.  The first contact portion 211 may be formed, for example in a 20 

rod shape.  The first drive portion 212 causes the first contact portion 211 to move in the 

first direction by causing the pressing component 203 to move in the first direction.  An 

air cylinder, for example, may be used to form the first drive portion 212. 

[0051]  

 As a result of the first contact portion 211 being moved in the first direction by 25 
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the first drive portion 212, a pot-side end surface W1a of the object being molded W1 

comes into contact with an end surface of the cull block 141 so as to position the object 

being molded W1.  As a result of the object being molded W1 being moved in the first 

direction, the pot-side end surface W1a thereof comes into contact with the side surface 

on the lower side of the protruding portion 141b of the cull block 141 (see FIG. 11 and 5 

FIG. 12). 

[0052]  

 In addition, a plurality (two are shown in FIG. 11 and the like) of the first contact 

portions 211 are provided in a width direction which is orthogonal to the first direction.  

The first contact portion 211 is formed such that an upper end portion thereof is linked to 10 

a rotating component 214 that is capable of rotating inside the pressing component 203, 

and such that a lower end portion thereof is in contact with a vent-side end surface W1b 

of the object being molded W1.   Note that, as is shown in FIG. 11 and the like, in order 

that there is no obstruction to the movement of the first contact portion 211, a first 

clearance groove 15a is formed in the lower mold 15 within the range of movement of at 15 

least the lower end portion of the first contact portion 211.   

[0053]  

 Furthermore, as is shown in FIG. 7 and the like, the first moving mechanism 21 

also has a first elastic component 213 that is elastically deformed as a result of the 

movement in the first direction of the first contact portion 211, so as to urge the first 20 

contact portion 211 towards the pot side.  The first elastic component 213 of the present 

embodiment is provided between the first contact portion 211 and a supporting portion 

203c of the pressing component 203 that supports the first contact portion 211.  This 

first elastic component 213 is provided on the vent side relative to the first contact 

portion 211, and after the first contact portion 211 has come into contact with the object 25 
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being molded W1, the first elastic component 213 absorbs the travel of the first drive 

portion 212 and the resulting elastic force causes the pot-side end surface W1a of the 

object being molded w1 to be pressed against the end surface of the cull block 141 (see 

FIG. 12). 

[0054]  5 

 As is shown in FIG. 9 through FIG. 12, the second moving mechanism 22 

positions the object being molded W1 that has been placed on the lower mold 15 by 

causing it to make a sliding movement in the second direction which is orthogonal to the 

first direction.  The second moving mechanism 22 of the present embodiment is able to 

position the object being molded W1 by sandwiching it in the second direction. 10 

[0055]  

 More specifically, the second moving mechanism 22 is provided in the holding 

unit 20 so as to be able to move in the second direction, and has a second contact portion 

221 that is in contact with the object being molded W1.  The second contact portion 221 

may be formed, for example in a rod shape.  In the present embodiment, a single second 15 

contact portion 221 is provided respectively at both sides of the object being molded W1 

in the second direction.  Note that, as is shown in FIG. 10 and the like, in order that 

there is no obstruction to the movement of the second contact portion 221, a second 

clearance groove 15b is formed in the lower mold 15 within the range of movement of a 

lower end portion of the second contact portion 221. 20 

[0056]  

 The second contact portion 221 is formed such that it can be moved in the 

second direction using the first drive portion 212 of the first moving mechanism 21.  

More specifically, as is shown in FIG. 8, a cam portion 23 that converts movement in the 

first direction that is generated by the first drive portion 212 into movement in the second 25 
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direction is provided between the second contact portion 221 and the first drive portion 

212.    

[0057]  

 As is shown in FIG. 8, the cam portion 23 has a cam driver 231 that is moved in 

the first direction by the first drive portion 212, and a cam slider 232 that is moved in the 5 

second direction in conjunction with this movement of the cam driver 231.  The cam 

driver 231 of the present embodiment is provided in the pressing component 203 which 

moves in the first direction.  The cam slider 232 is provided at an upper end portion of 

the second contact portion 221, and is provided so as to be able to move in the second 

direction in the base component 201.  This cam slider 232 has an inclined surface that 10 

faces towards the pot side, and the cam slider 232 is formed such that it slides along this 

inclined surface. 

[0058]  

 The second moving mechanism 22 also has a second elastic component 222 that 

is elastically deformed as a result of the movement in the second direction of the second 15 

contact portion 221, so as to urge the second contact portion 221 towards the object being 

molded W1 side.  The second elastic component 222 of the present embodiment urges 

the second contact portion 221 towards the object being molded side by urging the cam 

slider 232 towards the object being molded side.   

[0059]  20 

 If this type of structure is employed, then as a result of the cam driver 231 

moving towards the pot side, the cam slider 232 is urged by the second elastic component 

222 so as to move towards the object being molded side.  In other words, in conjunction 

with the first moving mechanism 21 moving the first contact portion 211 towards the pot 

side so as to position the object being molded W1 in the first direction, the second 25 
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contact portion 221 is moved towards the inner side so as to position the object being 

molded W1 in the second direction. 

[0060] [Operations of the Loader 13] 

 Next, conveying operations and positioning operations performed by the loader 

13 will be described with reference to FIG. 7, and FIG. 9 through FIG. 14.   5 

[0061]  

 Firstly, as is shown in FIG. 7, after the loader 13 has been moved to a position 

above the lower mold 15, the object being molded W1 is lowered to a predetermined 

position prior to being placed on the lower mold 15.  In this state, as is shown in FIG. 9, 

the distance between the conveying claws 202 is widened so that the hold on the object 10 

being molded W1 and the pressing component 203 by the holding mechanism 202 is 

released, and the object being molded W1 and the pressing component 203 are placed on 

the lower mold 15.  Thereafter, in order to ensure that the electronic components Wx of 

the object being molded W1 that has been placed on the lower mold 15 do not come into 

contact with the conveying claws 202a, as is shown in FIG. 10, the lower mold 15 is 15 

lowered.  At this time, as a result of the pressing component 203 hitting against the first 

vertical movement portion 204a of the vertical movement mechanism 204, the pressing 

component 203 is placed in the proximity position P which is close to the object being 

molded W1 that has been placed on the lower mold 15.  Note that it is also possible to 

employ a structure in which, after the hold by the holding mechanism 202 has been 20 

released, the pressing component 203 is placed in the proximity position P by hitting 

against the first vertical movement portion 204a without being placed on the lower mold. 

[0062]  

 Next, as is shown in FIG. 11 and FIG. 12, the pressing component 203 is moved 

in the first direction towards the pot side by the first moving mechanism 21.  As a result 25 
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of this movement in the first direction, the pot-side end surface W1a of the object being 

molded W1 comes into contact with the end surface of the cull block 141, and the first 

elastic component 213 is elastically deformed so that the first contact portion 211 presses 

the object being molded W1 against the cull block 141.  Note that the vertical 

movement mechanism 204 also moves in the first direction in conjunction with this 5 

movement in the first direction of the pressing component 203.  At this time, the object 

being molded W1 and the electronic components Wx are heated by the lower mold, 

whose temperature has been raised, and there may be cases in which the object being 

molded W1 becomes deformed (i.e., warped) because of differences between the 

respective coefficients of thermal expansion thereof.  In the present embodiment, by 10 

positioning the pressing component 203 in the proximity position P, it is possible to 

inhibit deformation of the object being molded W1. 

[0063]  

 Moreover, as is shown in FIG. 11 and FIG. 12, the cam portion 23 operates in 

conjunction with the movement in the first direction of the pressing component 203 that 15 

is caused by the first moving mechanism 21, and the second contact portion 221 of the 

second moving mechanism 22 is moved towards the inner side so that the object being 

molded W1 is positioned in the second direction.  The second contact portion 221 is 

pressed against the end surface in the second direction of the object being molded W1 by 

elastic force from the second elastic component 233. 20 

[0064]  

 Thereafter, as is shown in FIG. 13, the first vertical movement portion 204a of 

the vertical movement mechanism 204 moves the pressing component 203 from the 

proximity position P to the pressing position Q, so that the pressing component 203 

comes into contact with and presses against the outer peripheral edge portion of the 25 
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previously positioned object being molded W1.  In this state, the object being molded 

W1 is held by suction on the lower mold 15 by a suction mechanism (not shown in the 

drawings) that is provided in the lower mold 15.  In the present embodiment, even in 

cases in which the object being molded W1 has become deformed, because the object 

being molded W1 is being pressed by the pressing component 203, it can be held in place 5 

by suction.  Once the object being molded W1 is held in place by suction, the first 

vertical movement portion 204a raises the pressing component 203 from the pressing 

position Q to the proximity position P.  In addition, as a result of the first drive portion 

212 of the first moving mechanism 21 restoring the pressing component 203 to its initial 

position which it occupied before it was pushed out, the first contact portion 211 is 10 

separated from the object being molded W1, and the second contact portion 221 is 

separated from the object being molded W1 by the cam portion 23.   

[0065]  

 After this series of positioning operations has been performed, the loader 13 

moves to the resin material supply portion 12, and holds the resin material J using the 15 

resin holding portion 205.  Once it is holding the resin material J, as is shown in FIG. 14, 

the loader 13 once again moves to a position above the lower mold 15, and places the 

resin material J into the pot 141a of the cull block 141.  At this time, the second vertical 

movement portion 204b of the vertical movement mechanism 204 raises the pressing 

component 203 to the retraction position R which is above the proximity position P.  As 20 

a result, in the supply operation performed by the resin holding portion 205 to supply the 

resin material J to the cull block 141, the pressing component 203 can be prevented from 

coming into contact with the object being molded W1 and the like. 

[0066] [Effects of the Present Embodiment] 

 According to the resin molding apparatus 100 of the present embodiment, 25 
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because the conveying apparatus 13 has the first moving mechanism 21 that moves the 

object being molded W1 in the first direction towards the cull block 141 side, and the 

second moving mechanism 22 that moves the object being molded W1 in the second 

direction which is different from the first direction, it is possible to position the object 

being molded W1 relative to the lower mold 15 without having to provide positioning 5 

pins in the lower mold 15 in order to position the object being molded W1, and without 

having to provide positioning holes in the object being molded W1 in order to position it 

relative to the lower mold 15.   

[0067] [Additional Variant Embodiments] 

 Note that the present invention is not limited to the above-described 10 

embodiment. 

[0068]  

 For example, in the above-described embodiment a structure is employed in 

which the first drive portion 213 of the first moving mechanism 21 is provided in the 

pressing component 203 and, by moving the pressing component 203 in the first 15 

direction, the first contact portion 211 is moved in the first direction.  However, it is also 

possible to provide the first contact portion 211 in the base component 201 such that the 

first contact portion 211 is able to move in the first direction, and to enable the first 

contact portion 211 to be moved by the first drive portion 212.  In this case as well, the 

second contact portion 221 is moved in the second direction via the cam portion 23 20 

which converts the movement in the first direction by the first drive portion 212 into the 

second direction.   

[0069]  

 Moreover, in the above-described embodiment, a structure is employed in which 

the second contact portion 221 of the second moving mechanism 22 is made to move in 25 
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the second direction using the first drive portion 212 of the first moving mechanism 21.  

However, it is also possible for the second moving mechanism 22 to have a second drive 

portion (not shown in the drawings) that moves the second contact portion 221 in the 

second direction.  In this case, the cam portion 23 and the second elastic component 233 

can be omitted. 5 

[0070]  

 Furthermore, in the above-described embodiment, the vertical movement 

mechanism 204 of the pressing component 203 is formed by the first vertical movement 

portion 204a and the second vertical movement portion 204b, however, it is also possible 

to employ a structure in which the pressing component 203 is moved between the 10 

proximity position P, the pressing position Q, and the retraction position R by a single 

vertical movement portion. 

[0071]  

 In the above-described embodiment, when moving the object being molded W1, 

the pressing component 203 is located in the proximity position P, however, it is also 15 

possible for the pressing component 203 to move the object being molded W1 while 

being located in the pressing position Q.  In this case, the pressing component 203 is 

also moved in the first direction and the second direction together with the object being 

molded W1.   

[0072]  20 

 In the above-described embodiment, because the cull block 141 is provided so 

as to protrude from the upper surface of the lower mold 15, the first moving mechanism 

21 positions the object being molded W1 by pressing the end surfaces thereof against the 

end surfaces of the cull block 141.  However, in the case of a structure having a pot 

block 145 that does not protrude from the upper surface of the lower mold 15, employing 25 
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the following structure may also be considered. 

[0073]  

 Namely, as is shown in FIG. 15, the conveying apparatus 13 is further provided 

with a position regulating component 24 that comes into contact with the object being 

molded W1, which is moved in the first direction by the first moving mechanism 21, so 5 

as to regulate the position thereof in the first direction.  Providing this position 

regulating component 24 on the base component 201 of the holding unit 20 may be 

considered.  Moreover, in a state in which the object being molded W1 is to be moved 

by the first moving mechanism 21, the position regulating component 24 extends to a 

height position where it is in contact with the pot-side end portion of the object being 10 

molded W1.  Furthermore, the object being molded W1 that is moved by the first 

moving mechanism 21 is in a state of protruding onto the pot side beyond the pot-side 

end portion of the pressing component 203.  As a result, the pot-side end portion of the 

object being molded W1 is positioned in the first direction by coming into contact with 

an end surface of the position regulating component 24.   15 

[0074]  

 Moreover, as is shown in FIG. 16, it is also possible for the position regulating 

component 24 to be formed so as to be able to move in the first direction.  In this case, 

the position regulating component 24 is moved by a drive portion (not shown in the 

drawings) so as to come into contact with an inner surface of the recessed portion 15M of 20 

the lower mold 15 in which the pot block 145 is housed.  If this type of structure is 

employed, then the object being molded W1 can be more reliably positioned at a position 

on the inner surface of the recessed portion 15M. 

[0075]  

 In the above-described embodiment, the object being molded W1 is positioned 25 
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relative to the lower mold 15, however, in the case of a structure in which the object 

being molded W1 is held on the upper mold 16, then it is also possible for the object 

being molded W1 to be positioned in the first direction and in the second direction on the 

upper mold 16.  In addition, the pair of forming molds are not limited to being an upper 

mold and a lower mold, and other types of forming molds may also be used. 5 

[0076]  

 The resin molding apparatus of the present invention is not limited to being used 

in transfer molding, and may also be used, for example, in compression molding. 

[0077]  

 While preferred embodiments of the invention have been described and 10 

illustrated above, it should be understood that these are exemplary of the invention and 

are not to be considered as limiting.  Additions, omissions, substitutions, and other 

modifications can be made without departing from the spirit or scope of the present 

invention.  Accordingly, the invention is not to be considered as limited by the 

foregoing description and is only limited by the scope of the appended claims. 15 

[Industrial applicability] 

[0078]  

  According to the present invention, it is possible to position an object being 

molded relative to a forming mold using a conveying apparatus. 

  20 

 

 



 29 

What is claimed is: 

 

1. A conveying apparatus that conveys an object being molded to one mold from 

among forming molds to which a resin material is supplied from a resin injection portion, 

comprising: 5 

 a holding unit that holds the object being molded and transfers it to the one 

mold; 

 a first moving mechanism that moves the object being molded which has been 

transferred to the one mold in a first direction towards the resin injection portion side; 

and  10 

 a second moving mechanism that moves the object being molded which has 

been transferred to the one mold in a second direction that is different from the first 

direction. 

2. The conveying apparatus according to Claim 1, wherein  

 the first moving mechanism comprises: a first contact portion that is provided in 15 

the holding unit so as to be able to move in the first direction, and that comes into contact 

with the object being molded; and a first drive portion that causes the first contact portion 

to move in the first direction, and  

 the second moving mechanism comprises: a second contact portion that is 

provided in the holding unit so as to be able to move in the second direction, and that 20 

comes into contact with the object being molded; and a second drive portion that causes 

the second contact portion to move in the second direction. 

3. The conveying apparatus according to Claim 1, wherein  

 the first moving mechanism comprises: a first contact portion that is provided in 

the holding unit so as to be able to move in the first direction, and that comes into contact 25 
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with the object being molded; and a first drive portion that causes the first contact portion 

to move in the first direction, and  

 the second moving mechanism comprises a second contact portion that is 

provided in the holding unit so as to be able to move in the second direction, and that 

comes into contact with the object being molded, and the second moving mechanism 5 

uses the first drive portion to move the second contact portion in the second direction. 

4. The conveying apparatus according to Claim 3, wherein the second moving 

mechanism comprises a cam portion that converts a movement generated by the first 

drive portion in the first direction into a movement in the second direction. 

5. The conveying apparatus according to any one of Claims 2 through 4, wherein 10 

the first moving mechanism comprises a first elastic component that is elastically 

deformed in conjunction with the movement of the first contact portion in the first 

direction. 

6. The conveying apparatus according to any one of Claims 2 through 5, wherein 

the second moving mechanism comprises a second elastic component that is elastically 15 

deformed in conjunction with the movement of the second contact portion in the second 

direction. 

7. The conveying apparatus according to any one of Claims 1 through 6, wherein 

the first moving mechanism positions the object being molded by placing an end surface 

thereof in contact with an end surface of the resin injection portion.   20 

8. The conveying apparatus according to any one of Claims 1 through 6, further 

comprising a position regulating component that regulates a position in the first direction 

by being in contact with the object being molded which is moved in the first direction by 

the first moving mechanism. 

9. The conveying apparatus according to any one of Claims 1 through 8, further 25 
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comprising: 

 a pressing component that presses against the object being molded which has 

been transferred to the one mold; and  

 a vertical movement mechanism that raises or lowers the pressing component 

relative to the object being molded, wherein, 5 

 the vertical movement mechanism is used to place the pressing component in 

contact with the object being molded which is positioned by the first moving mechanism 

and the second moving mechanism.   

10. The conveying apparatus according to Claim 9, wherein 

 the first contact portion is provided in the pressing component, and  10 

 the first drive portion causes the first contact portion to move by causing the 

pressing component to move in the first direction. 

11. The conveying apparatus according to Claim 9 or 10, wherein 

 the holding unit comprises a resin holding portion that holds a resin material that 

is supplied to the resin injection portion, and, 15 

 when the resin material is being supplied to the resin injection portion, the 

vertical movement mechanism moves the pressing component to a position where the 

pressing component is not in contact with the object being molded.  

12. A resin molding apparatus comprising the conveying apparatus according to any 

one of Claims 1 through 11. 20 

13. A conveying method for an object being molded that employs the conveying 

apparatus according to any one of Claims 1 through 11, in which 

 the object being molded which has been transferred to the one mold is moved in 

a first direction towards the resin injection portion side, and the object being molded is 

then positioned in the one mold by being moved in a second direction that is different 25 
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from the first direction. 

14. A resin molded product manufacturing method in which an electronic 

component is resin sealed by means of resin molding, comprising: 

 a positioning step in which the object to be molded is positioned in the one mold 

by the conveying apparatus according to any one of Claims 1 through 11; and  5 

 a molding step in which the object to be molded undergoes resin molding after 

having been positioned in the one mold. 

 


