
1 

 

Title 

RING SPACER 

 

Field of Technology 

[0001] The present invention relates to a ring spacer. 

 

Background Art 

[0002] Conventionally, when a plate-shaped object such as a  

glass substrate, a semiconductor wafer, or the like is 

transported, the plate-shaped object is stored in a coin- 

stack-type (horizontal placement) transport container, and is 

transported. 

 As for the coin-stack-type transport container, for  

example, there is known a coin-stack-type transport container 

wherein a container lid is covered on a container main member  

as described in Patent Document 1, and inside the container 

thereof, there are provided cushion materials in a lowermost  

step and an uppermost step, and there is stored a plurality of 

plate-shaped objects such as the semiconductor wafer and the  

like between the cushion materials thereof. Also, a spacer  

sheet is interposed respectively between upper and lower  

adjacent plate-shaped objects, and the spacer sheet suppresses 

damage to the plate-shaped objects due to vibration or impact 

during transportation. 

    

Prior Art Document 

Patent Document 

[0003] Patent Document 1: Japanese Unexamined Patent  

Application Publication No. 2002-240883 
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Summary of the Invention 

Problems to be Solved by the Invention 

[0004] Recently, however, since a cover glass (glass  

substrate) for an image sensor surface, or the semiconductor 

wafer having a 3DS-IC structure, specifically, the  

semiconductor wafer having a surface with a formation of a  

micro-bump, or an exposure of a TSV terminal, respectively 

include a very minute structure. As a result, if, for example, 

the spacer sheet directly contacts a surface of the plate- 

shaped object such as the cover glass, the semiconductor wafer, 

or the like, one portion of the spacer sheet transfers, or is 

rubbed and damaged so as to cause concern that the plate- 

shaped object might be damaged. 

[0005] Therefore, an object of the present invention is to  

remove the aforementioned concern, and to provide a ring  

spacer which can transport the plate-shaped object, for  

example, such as the cover glass for the image sensor surface, 

the semiconductor wafer having the 3DS-IC structure, or the  

like while suppressing transfer or damage to the surface of  

the plate-shaped object, even in a case wherein the plate- 

shaped object is stored in the container and transported. 

 

Means for Solving the Problems 

[0006] In order to obtain the aforementioned object, a ring 

spacer according to the first aspect of the present invention  

is a ring spacer interposed between plate-shaped objects above 

and below in a container for storing and transporting the  

plate-shaped object when a plurality of plate-shaped objects  

is stored in an up-and-down direction. The ring spacer  

comprises at least a ring-shaped abutment portion and a  
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control portion. An upper face and a lower face in the  

abutment portion have an approximately flat shape. The upper  

face in the abutment portion abuts against a lower face of a 

peripheral edge portion of the plate-shaped object, and is a 

support face for supporting the lower face of the peripheral  

edge portion of the plate-shaped object. The lower face in  

the abutment portion abuts against an upper face of the 

peripheral edge portion of the plate-shaped object, and is a 

pressing face for pressing the upper face of the peripheral  

edge portion of the plate-shaped object. The control portion  

is positioned further outward than an outer contour of the  

plate-shaped object in a plan view, and includes a control 

portion upper face positioned to protrude further upward than  

the support face of the abutment portion; and a control  

portion lower face positioned at an appropriate location in a 

thickness direction of the abutment portion. The control  

portion controls a movement in a horizontal direction of the 

plate-shaped object. The abutment portion abuts against the  

lower face of the peripheral edge portion of the plate-shaped 

object and operates as the support face for supporting the  

lower face of the peripheral edge portion of the plate-shaped 

object; and abuts against the upper face of the peripheral  

edge portion of the plate-shaped object and operates as the 

pressing face for pressing the upper face of the peripheral  

edge portion of the plate-shaped object. 

 

Effect of the Invention 

[0007] The ring spacer of the present invention can transport 

the plate-shaped object such as, for example, a cover glass  

for an image sensor surface, a semiconductor wafer having a  
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3DS-IC structure, or the like while suppressing transfer or 

damage to a surface of the plate-shaped object, even in a case 

wherein the plate-shaped object is stored in the container and 

transported. 

 

Brief Description of the Drawings 

[0008] Fig. 1 is a drawing for explaining a state wherein a 

plate-shaped object or the like is stored in a transport 

container. 

  Fig. 2 is a drawing for explaining a stored state of the 

plate-shaped object and a ring spacer when a plurality of  

plate-shaped objects is stored in the transport container. 

  Fig. 3 is a plan view of the ring spacer of the present 

invention. 

  Fig. 4(A) is an end face enlarged view wherein an A-A’ 

portion in Fig. 3 is cut out; and Fig. 4(B) to Fig. 4(D) are  

end face enlarged views for explaining another example of the 

same portion. 

  Fig. 5 is an end face enlarged view wherein a B-B’ 

portion in Fig. 3 is cut out. 

  Fig. 6 is an end face enlarged view wherein a C-C’ 

portion in Fig. 3 is cut out. 

 

Best Modes of Carrying out the Invention 

[0009] [Ring spacer] 

  As shown in Fig. 1, a ring spacer 10 of the present 

invention is used by being interposed between plate-shaped 

objects 20 to be stored above and below in a container for 

storing the plate-shaped objects 20 and transporting when a 
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plurality of plate-shaped objects 20 is stored in an up-and- 

down direction. 

[0010] Also, as shown in Fig. 2 to Fig. 4(D), the ring spacer  

of the present invention comprises at least a control portion  

11 and a ring-shaped abutment portion 12. The control portion  

11 is positioned further outward than an outer contour of the 

plate-shaped object 20 in a plan view, namely, positioned on  

the outermost periphery of the ring spacer 10, and has a 

structure of including a control portion upper face 11a 

positioned to protrude further upward than a support face 12a  

of the abutment portion 12; and a control portion lower face  

11b positioned at an appropriate location in a thickness 

direction of the abutment portion 12 so as to control a  

movement in a horizontal direction of the plate-shaped object  

20. 

  The ring-shaped abutment portion 12 is positioned further 

inward than the control portion 11, namely, on an inner 

peripheral side of the control portion 11, and the upper face  

12a and a lower face 12b in the abutment portion 12 have an 

approximately flat shape. The upper face 12a in the abutment 

portion 12 abuts against a lower face of a peripheral edge 

portion of the plate-shaped object and operates as the support 

face 12a for supporting the lower face of the peripheral edge 

portion of the plate-shaped object. The lower face 12b in the 

abutment portion abuts against an upper face of the peripheral 

edge portion of the plate-shaped object and operates as a 

pressing face 12b for pressing the upper face of the  

peripheral edge portion of the plate-shaped object. 

  Incidentally, the “outward” here represents a direction 

of separating outward from a center of the ring spacer 10, and 
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the “inward” here represents a direction of moving to the  

center of the ring spacer. 

[0011] [Control portion] 

  The control portion 11 in the ring spacer 10 of the 

present invention is positioned further outward than the outer 

contour of the plate-shaped object 20 in the plan view, and is  

a portion for controlling the movement in the horizontal 

direction of the plate-shaped object 20. Therefore, the upper 

face 11a of the control portion 11 protrudes further upward  

than the upper face (support face) 12a in the ring-shaped 

abutment portion, and a height thereof (namely, a thickness of 

the control portion 11) is larger than a thickness of the  

plate-shaped object 20. 

  However, if the height of the control portion upper face 

11a is too high, before the pressing face 12b of the ring  

spacer 10 adjacent above abuts (contacts) against the upper  

face of the peripheral edge portion of the plate-shaped object  

20, the control portion upper face 11a and the control portion 

lower face 11b happen to contact each other so as to become 

difficult to restrict the plate-shaped object 20 from moving  

in the up-and-down direction. Therefore, as shown in Fig. 2,  

it is preferred that the height is adjusted so that the  

control portion upper face 11a and the lower face 11b do not  

come in contact with each other in a transport container. 

[0012] Also, as shown in Fig. 3, the control portion 11 may be 

discontinuously provided on the outermost periphery of the  

ring spacer 10, namely, outward the abutting portion 12 along  

an outer periphery of the abutment portion 12, or although it  

is not shown in the drawings, the control portion 11 can be 

continuously provided as well. 
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  As shown in Fig. 3, if the control portion 11 is 

discontinuously provided, a contact between the ring spacer 10 

and a container main member 40 is reduced, and when the ring 

spacer 10 is stored in the container main member 40, or when  

the ring spacer 10 is removed from the container main member  

40, rubbing between the container main member 40 and the ring 

spacer 10 can be reduced, and as a result, a foreign material 

(particle) generated from the container can be reduced. 

  A size of the control portion 11 when the control portion 

11 is formed in a discontinuous state is not specifically  

limited provided that the control portion 11 can limit the 

movement in the horizontal direction of the plate-shaped  

object 20, and the contact with the container main member 40  

can be minimized, however, the size of the control portion 11  

may practically have about 10 to 15 percent relative to a 

perimeter of the abutment portion 12. 

[0013] Also, an inward face 11c of the control portion 11 

contacting a side face (the outer contour of the plate-shaped 

object in the plan view) of the plate-shaped object 20 may  

have a flat shape as shown in Fig. 4(A); may have a taper at  

an inclination angle θ>90° toward the upper face 11a of the 

control portion 11 from the support face 12a of the abutment 

portion 12 as shown in Fig. 4(B); or may have three corner 

portions in Fig. 4(A) or Fig. 4(B) with a rounded shape as  

shown in Fig. 4(C) or Fig. 4(D). 

[0014] [Abutment portion] 

  In the ring-shaped abutment portion 12 in the ring spacer 

10 of the present invention, the upper face and the lower face  

in the abutment portion 12 have the approximately flat shape,  

and the upper face (support face) 12a in the abutment portion 
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abuts against the lower face of the peripheral edge portion of 

the plate-shaped object 20 and operates as the support face  

for supporting the lower face of the peripheral edge portion  

of the plate-shaped object. The lower face (pressing face)  

12b in the abutment portion abuts against the upper face of  

the peripheral edge portion of the plate-shaped object 20 and 

operates as the pressing face for pressing the upper face of  

the peripheral edge portion of the plate-shaped object. 

[0015] Then, a location of the support face 12a in the  

abutment portion 12 is preferred to be located lower than the 

control portion upper face 11a and higher than the later-

described suction portion upper face 13a. Also, a location of  

the pressing face 12b in the abutment portion 12 is preferred  

to be located below the control portion 11 lower face and a 

suction portion lower face 13b. 

[0016] (Support face) 

  As shown in Fig. 2, the support face 12a in the ring-

shaped abutment portion 12 of the present invention is a face  

for supporting by abutting only against the lower face of the 

peripheral edge portion of the plate-shaped object 20. As a 

result, for example, in a case wherein the plate-shaped object  

20 is a semiconductor wafer, a circuit formation face, and in  

a case wherein the plate-shaped object 20 is a glass substrate,  

a formation face of a concave and convex pattern and the like, 

i.e., a face other than the peripheral edge portion of the  

plate-shaped object 20, and the ring spacer 10 can be stored  

in the container in a non-contact state. Accordingly, one  

portion of the ring spacer 10 does not transfer to a surface  

of a used face in the plate-shaped object 20, and damage can  

be suppressed as well during transportation. 
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[0017] As shown in Fig. 3, the support face 12a may be  

provided in a discontinuous state through air holes 14 along  

an outer periphery of the ring spacer 10, or although it is  

not shown in the drawing, the support face 12a may be provided  

in a continuous state without providing the air hole 14. 

  Also, as for a size of the air hole 14, a length 

direction is 1 mm to 3 mm, and a width direction is not  

specially limited provided that air can flow in and out. 

[0018] A width of the support face 12a shown in Fig. 2, i.e.,  

a width abutting against the lower face of the peripheral edge 

portion of the plate-shaped object 20 to support is preferred  

to be 1 mm to 3 mm. If the width thereof is less than 1 mm,  

there is a case wherein the support face 12a becomes  

insufficient for supporting the plate-shaped object 20, and 

cannot maintain a horizontal state of the plate-shaped object  

20, so that at the time of transportation, the ring spacer 10 

contacts the plate-shaped object 20 so as not to suppress 

transfer or damage. If the width thereof exceeds 3 mm, there  

is a case wherein the support face 12a happens to contact the 

circuit formation face or a processing surface. 

[0019] Also, a shape of a face abutting against the lower face 

of the peripheral edge portion of the plate-shaped object 20  

in the support face 12a may be the flat shape, for example, as 

shown in Fig. 2, and Fig. 4(A) to Fig. 6, or although it is  

not shown in the drawings, in order to minimize a contact  

portion with the plate-shaped object 20, the shape may be the 

approximately flat shape including a minute concave and convex 

shape as well provided that the shape has the approximately  

flat shape. 

[0020] (Pressing face) 
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  The pressing face 12b in the ring-shaped abutment portion 

12 of the present invention is the face abutting against the 

upper face of the peripheral edge portion of the plate-shaped 

object 20 stored below as shown in Fig. 2. As a result, the 

plate-shaped object 20 can be suppressed from moving in the  

up-and-down direction in the transport container during the 

transportation. 

  Incidentally, as shown in Fig. 2, the width of the 

pressing face 12b may be the same as the width of the support 

face 12a, or although it is not shown in the drawing, the  

width of the pressing face 12b may be narrower or wider than  

the width of the support face 12a as well. 

[0021] The pressing face 12b may be provided in the 

discontinuous state through the air hole 14 as in the case of  

the support face 12a as well, or although it is not shown in  

the drawing, the pressing face 12b may be provided in the 

continuous state without providing the air hole 14 as well. 

  Also, as for the size of the air hole 14, the length 

direction is 1 mm to 3 mm, and the width direction is not 

specially limited provided that air can flow in and out. 

  Incidentally, in the ring spacer 10 shown in Fig. 3, the 

upper face (surface) and an opposite face thereof (lower face  

or bottom face) are represented identically so as to be  

explained with the same drawing. 

[0022] A portion contacting the plate-shaped object 20 of the 

pressing face 12b may be, for example, the flat shape, or the 

approximately flat shape comprising the minute concave and  

convex shape as well provided that the portion has the 

approximately flat shape as in the case of the support face  

12a. 
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[0023] [Suction portion] 

  The ring spacer 10 of the present invention may comprise 

a suction portion 13 in the continuous state further inward  

than the abutment portion 12 as well. By providing the  

suction portion 13, the ring spacer 10 can be stored into the 

transport container, or removed from the transport container  

by a suction device. For example, in a case wherein the ring 

spacer 10 is stored in the transport container, or the ring 

spacer 10 is removed from the transport container, the suction 

portion 13 of the ring spacer 10 can be absorbed by the  

suction device, and the ring spacer 10 can be automatically 

stored into the transport container, or removed from the 

transport container. 

[0024] [Air holes] 

  For example, as shown in Fig. 3, in the ring spacer 10 of 

the present invention, the abutment portion 12 is formed in  

the discontinuous state with gaps, and the gaps thereof are  

made as the air holes 14, so that when the ring spacer 10 or  

the plate-shaped object 20 is removed from the transport 

container, the ring spacer 10 and the plate-shaped object 20  

can be easily separated. Especially, the air holes 14 are 

provided at three or more locations, so that the ring spacer  

10 and the plate-shaped object 20 can be easily separated 

respectively independently. 

[0025] [Materials for the ring spacer] 

  The ring spacer 10 of the present invention can be formed 

by injection molding, vacuum forming, pressure forming, and  

the like of synthetic resins. As for the synthetic resins,  

there can be listed polypropylene-based resin, polystyrene- 

based resin, ABS-based resin, polycarbonate-based resin, 
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polyacetal-based resin, polyphenylene ether-based resin, 

polyether nitrile-based resin, polyphenylene sulfide-based  

resin, polyphthalamide-based resin, polyarylate-based resin, 

polysulfone-based resin, polyethersulfone-based resin, 

polyetherimide-based resin, liquid crystal polymer-based resin, 

polyether ether ketone-based resin, and the like. 

  Also, a conductive filler or an anti-static agent may be 

contained in the synthetic resins, or a conductive treatment  

may be carried out to the surface of the ring spacer 10 after 

molding so that a surface resistance value of the ring spacer  

10 becomes 101Ω to 1012Ω. Incidentally, as for the conductive 

filler, there can be used carbon black, graphite carbon,  

graphite, carbon fiber, metal powder, metallic fiber, metallic 

oxide powder, inorganic fine powder coated with metal, organic 

fine powder, and fiber. As for the conductive treatment,  

there can be listed a treatment of forming a film wherein a 

conductive polymer is directly polymerized on the surface of  

the ring spacer 10 after molding, or a treatment of coating a 

paint including the conductive polymer and a binder resin. 

[0026] [Plate-shaped object] 

  The plate-shaped object 20 is the glass substrate, the 

semiconductor wafer, and the like, and a shape thereof usually 

has a circular shape. 

  Incidentally, in a case wherein the plate-shaped object 

20 is the semiconductor wafer, there is a case wherein a  

circuit pattern is formed on both faces, however, even in that 

case, by using the ring spacer 10 of the present invention,  

the semiconductor wafer can be transported while suppressing  

the transfer or damage to both surfaces of the semiconductor 

wafer wherein the circuit pattern is formed on both faces. 
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[0027] [Transport container] 

  As shown in Fig. 1, the transport container has a contour 

of a column shape with a low height including a bottom face of  

an approximately circular shape in a state wherein a container 

lid member 41 is mounted on the container main member 40. 

Incidentally, as described in Japanese Patent No. 4562930, the 

transport container may be a container having a contour of a 

rectangular column shape with a low height including a bottom 

face of an approximately rectangular shape in the state  

wherein the container lid member is mounted on the container  

main member. 

  Incidentally, as shown in Fig. 1, cushion materials may 

be provided in a lowermost step and an uppermost step inside  

the transport container as well, and in some cases, the  

cushion material may not be provided. 

  Also, the container main member 40 and the container lid 

member 41 are integrally molded by the injection molding as a 

material of conductive plastics wherein the conductive filler  

or the anti-static agent is added, or conductive plastics  

wherein a polymer alloy is treated. Incidentally, as for the 

conductive filler to be added, there can be used carbon black, 

graphite carbon, graphite, carbon fiber, metal powder,  

metallic fiber, metallic oxide powder, inorganic fine powder 

coated with metal, organic fine powder, and fiber. 

[0028] Also, for example, in a case wherein a plurality of 

plate-shaped objects 20 is superposed and stored in the  

transport container, as shown in Fig. 1, the cushion materials  

30 are disposed in the lowermost step and the uppermost step,  

and the plurality of plate-shaped objects 20 is disposed  

between the cushion materials 30 thereof so as to be stored in 
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the container main member 40 in such a way as to interpose the 

ring spacers 10 above and below the respective plate-shaped 

objects 20, and the container lid member 41 is mounted on the 

stored container main member 40 thereof. 

  Incidentally, a metal fitting may be separately attached 

(not shown in the drawing) to a notch portion provided in the 

container main member, and after mounting the container lid 

member on the container main member, the container lid member  

may be firmly fixed by the metal fitting. 

[0029] [Cushion materials] 

  The cushion materials 30 can be disposed and stored in 

the lowermost step and the uppermost step inside the transport 

container. As for materials for the cushion material 30,  

there can be used flexible polyurethane foam, polyethylene  

foam, polypropylene foam, and polystyrene foam. 

  Also, conductivity can be provided to the cushion 

material 30 as well, and it is preferable that the surface 

resistance is 1012Ω or below. 

 

Practical Example 

[0030] [Production of the ring spacer] 

  Injection molding was carried out to polycarbonate resin 

(Panlite L-1225L manufactured by Teijin Chemicals Ltd.), and a 

ring spacer having a shape shown in Fig. 3, Fig. 4(A), and Fig.  

5 to Fig. 6 was obtained. 

[0031] Regarding the obtained ring spacer, a drop test and a 

transfer test were conducted. A test method is as follows. 

[0032] [Drop test] 

  In the container main member 40 as shown in Fig. 1, there 

were alternately and repeatedly stored the cushion material 30, 
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the ring spacer 10, the plate-shaped object 20 (semiconductor 

wafer), the ring spacer 10, the plate-shaped object 20 

(semiconductor wafer), and the ring spacer 10. Also, the  

cushion material 30 was placed on the ring spacer 10 in the 

uppermost portion to prepare the transport container  

(transport container with the column shape having an outer 

diameter, 226 mm, and a height, 103 mm) wherein the container  

lid member 41 was mounted. Incidentally, in the transport 

container comprising the container main member 40 and the 

container lid 41, there were stored a total of 14 pieces of  

the ring spacers, and 13 pieces of the plate-shaped objects 

(semiconductor wafers) respectively. 

  Then, the transport container was covered using two 

pieces of buffer materials (PP Packing: MA-8PP manufactured by 

Achilles Corporation) of the transport container, and the  

covered transport container was inserted into a cardboard box 

(cardboard box having a rectangular parallelepiped shape with 

external sizes: length 305 mm; width 305 mm; and height 235  

mm). 

  Then, a drop test was conducted to the cardboard box into 

which the transport container and the two pieces of buffer 

materials were inserted in conformity with ISO 2248.  

Specifically, using a drop tester (DTS-100 manufactured by 

Shinyei Technology Co., Ltd.), the cardboard box was dropped 

freely (a dropping direction: one angle, three crests, and six 

faces) from heights of 100 cm and 120 cm. After that, all the 

plate-shaped objects 20 (semiconductor wafers) were taken out  

of the transport container, and conditions of the plate-shaped 

objects 20 (semiconductor wafers) were visually observed. 
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  As a result, all the plate-shaped objects 20 

(semiconductor wafers) were not damaged. 

[0033] [Transfer test] 

  The transport container in the same storing mode as the 

aforementioned drop test was prepared, and the transport 

container in this mode was kept for six months. After that,  

all the plate-shaped objects 20 (semiconductor wafers) were  

taken out of the transport container, and surfaces of the  

plate-shaped objects 20 (semiconductor wafers) were observed  

by a laser microscope (VK-8500 manufactured by Keyence 

Corporation). 

  As a result, a foreign material (one portion of a 

material forming the ring spacer 20) was not transferred to  

the surfaces of the plate-shaped objects 20. 

 

Explanation of Symbols 

[0034] 10 a ring spacer 

  11 a control portion 

  11a a control portion upper face 

  11b a control portion lower face 

  11c a control portion inward face 

  12 a ring-shaped abutment portion 

  12a a support face (upper face in the ring-shaped 

abutment portion) 

  12b a pressing face (lower face in the ring-shaped 

abutment portion) 

  13 a suction portion 

  13a a suction portion upper face 

  13b a suction portion lower face 

  14 air holes 
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  20 plate-shaped objects 

  30 cushion materials 

  40 a container main member 

  41 a container lid member 
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What is claimed is: 

1. A ring spacer interposed between plate-shaped objects above 

and below in a container for storing and transporting the  

plate-shaped objects when a plurality of plate-shaped objects  

is stored in an up-and-down direction, comprising: 

 at least a ring-shaped abutment portion; and 

 a control portion, 

 wherein an upper face and a lower face in the abutment 

portion have an approximately flat shape, 

 the upper face in the abutment portion abuts against a  

lower face of a peripheral edge portion of the plate-shaped 

object, and is a support face for supporting the lower face of 

the peripheral edge portion of the plate-shaped object, 

 the lower face in the abutment portion abuts against an 

upper face of the peripheral edge portion of the plate-shaped 

object, and is a pressing face for pressing the upper face of  

the peripheral edge portion of the plate-shaped object, and 

 the control portion is positioned further outward than an 

outer contour of the plate-shaped object in a plan view, and 

includes a control portion upper face positioned to protrude 

further upward than the support face of the abutment portion,  

and a control portion lower face positioned at an appropriate 

location in a thickness direction of the abutment portion. 

 

2. A ring spacer according to claim 1, wherein the control 

portion is formed in a continuous state or in a discontinuous 

state. 

 

3. A ring spacer according to claim 1 or 2, wherein a suction 

portion is provided further inward than the abutment portion. 




