Description

Title of Invention: SUBSTRATE STORAGE CONTAINER

Cross Reference
[0001]

Present application claims the benefit of priority
based on Japanese Patent Application No. 2015-080588
filed on April 10, 2015 in Japan, the content of which is
hereby incorporated by reference. The contents described
in the patents, the ©patent applications, and the
literature cited in the present application are hereby

incorporated by reference.

Technical Field
[0002]

The present invention relates to a substrate storage
container for storing substrates, such as semiconductor

wafers, photomask glasses, and aluminum disks.

Background Art
[0003]

In recent years, a substrate storage container of a
front box open type is manufactured and sold along with
an increase in the diameter of substrates represented by
semiconductor wafer substrates, photomask glasses, and

aluminum disks. The substrate storage container mainly



includes: a front-open container body for aligning and
storing a plurality of substrates; and a 1lid removable to
open and close an open front surface of the container
body. The substrates stored in the substrate storage
container are supported one by one by holding portions
formed in the container. 1In general, the container body
and the 1lid are formed from a polycarbonate resin or a
polypropylene resin with an excellent rigidity, an
excellent visibility of the inside of the container from
the outside, and a high cleanliness.

[0004]

The substrates rotate in the container in some cases
due to vibration or 1impact on the substrate storage
container. When the substrates rotate in the container,
friction between the substrates and grooves of the
holding portions may generate abrasion powder, and this
increases the risk of contamination of the substrates.
To reduce the risk, holding portions included in a well-
known substrate storage container are formed by a
material with a frictional resistance smaller than a
container body and a 1lid and with a sliding property more
excellent than the container body and the 1lid. A high
wear resistance polycarbonate resin or polybutylene
terephthalate resin containing a sliding material is used
as the material (for example, see Patent Literature 1).
Furthermore, applying a polybutylene terephthalate resin

over surfaces of holding portions made of a polycarbonate



resin 1is also proposed (for example, see Patent

Literature 2).

Citation List

Patent Literature

[0005]

Patent Literature 1: Japanese Patent Laid-Open No. 2003-
068839

Patent Literature 2: Japanese Patent Laid-Open No. 2006-

324327

Summary of Invention
Technical Problem
[0006]

When the opening of the container body is closed by
the 1id in the substrate storage —container, the
substrates 1inside of the container body slide up the
grooves of the holding portions. On the other hand, when
the 1id is removed from the opening of the container body,
the substrates slide down the grooves of the holding
portions. Therefore, opening and closing of the 1lid move
the substrates up and down in the grooves of the holding
portions. When the holding portions themselves or the
surfaces of the holding portions are made of a
polybutylene terephthalate resin, the substrates can more
smoothly move up and down in the grooves of the holding

portions.



[0007]

However, there 1s a phenomenon that traces of
rubbing against the holding portions are left on and near
end surfaces of the substrates due to vibration or the
like during transport of the substrate storage container
provided with the substrates, and the rubbing traces may
reduce the yield during production of semiconductor chips
or during production of photomasks. Therefore, an
improvement for reducing the rubbing traces near the
substrate end surfaces while maintaining smooth up and
down movement of the substrates in the grooves of the
holding portions is necessary.

[0008]

The present invention has been made in view of the
problem, and an object of the present invention 1is to
reduce traces of rubbing against holding portions near
substrate end surfaces while maintaining smooth up and
down movement of substrates 1in grooves of holding

portions in a substrate storage container.

Solution to Problem
[0009]

An embodiment of the present invention for attaining
the object provides a substrate storage container
including: a container Dbody for storing substrates,
wherein at least one side of the container body is open;

and a 1lid removable to open and close an opening of the



container body, wherein the substrate storage container
includes, in the container body, first holding portions
with first holding grooves for holding rear parts of the
substrates, the substrate storage container includes,
inside of the 1id, second holding portions with second
holding grooves for holding front parts of the substrates,
and at least the first holding grooves in the first
holding portions are made of an alloy resin mainly
containing a polycarbonate resin and a polybutylene
terephthalate resin.

[0010]

Another embodiment of the present invention provides
the substrate storage container, wherein the alloy resin
may contain more than 20% by mass and less than 80% by
mass of polybutylene terephthalate resin with respect to
mass of resin components of the alloy resin.

[0011]

Another embodiment of the present invention provides
the substrate storage container, wherein the alloy resin
may contain equal to or more than 25% by mass and equal
to or less than 40% by mass of polybutylene terephthalate
resin with respect to the mass of the resin components of
the alloy resin.

[0012]
Another embodiment of the present invention provides

the substrate storage container, wherein at least the



second holding grooves in the second holding portions may
be further made of the alloy resin.
[0013]

Another embodiment of the present invention provides
the substrate storage container, wherein the container
body may include support portions including shelves for
supporting the substrates at certain intervals, on inner
surfaces on both left and right sides of the substrates
as viewed from the opening, the first holding portions
may be provided on a deep side in the support portions as
viewed from the opening, the first holding portions may
include, inside of the first holding portions, inclined
surfaces that can 1lift up ends of the substrates on the
deep side from upper surfaces of the shelves to support
the substrates, and when the 1id is attached to the
opening of the container body, the substrates in the
container body may be placed between the first holding
grooves and the second holding grooves and may be lifted
up from the shelves and held.

[0014]

Another embodiment of the present invention provides
the substrate storage container, wherein the support
portions may be bodies different from the container body

and may be removably attached to the container body.

Advantageous Effects of Invention

[0015]



According to the present invention, the traces of
rubbing against the holding portions near the substrate
end surfaces can be reduced while the smooth up and down
movement of the substrates in the grooves of the holding

portions in the substrate storage container is maintained.

Brief Description of Drawings

[0016]

[Figure 1] Figure 1 shows an exploded perspective view of
a substrate storage container according to an embodiment
of the present invention.

[Figure 2] Figure 2 shows a main perspective view of an
assembled state of the substrate storage container of
Figure 1.

[Figure 3] Figure 3 shows a cross—-sectional view of the
substrate storage container of Figure 2 cut in a vertical
direction (cross section taken along line A-A).

[Figure 4] Figure 4 shows a cross—-sectional view of the
substrate storage container of Figure 2 cut in the
horizontal direction (cross section taken along line B-B).
[Figure 5] Figure 5 shows a perspective view of a back
surface of a 1lid of Figure 1.

[Figure 6] Figure shows a plan view (6A) of a situation
of holding substrates by teeth and a retainer as viewed
from above when the substrates are stored 1in the
substrate storage container of Figure 1, a front view

(6B) of the teeth as viewed in a direction of arrows C,



and a front view (6C) of tip portions of elastic pieces
extended from the retainer as viewed in a direction of
arrows D.

[Figure 7] Figure 7 shows a cross—-sectional view of the
substrate storage container according to a second
embodiment of the present invention in the same view as
in Figure 3.

[Figure 8] Figure 8 shows a cross—-sectional view of the
substrate storage container of Figure 7 in the same view

as in Figure 4.

Reference Signs List

[0017]

1, 30 substrate storage containers

2, 31 container bodies

3 lid

4 retainer

5 opening

11, 32 support portions

12, 33 teeth (first holding portions)
12a, 33a first holding grooves

20, 34 rear support portions

25 tip portion (second holding portion)
25a second holding groove

W substrate



Description of Embodiments
[0018]

Next, embodiments of a substrate storage container
of the present invention will be described with reference
to the drawings. The embodiments described below do not
limit the present invention, and not all of elements and
combinations of the elements described in the embodiments
may be essential for the solution of the present
invention.

[0019]
<First Embodiment>

Figure 1 shows an exploded perspective view of the
substrate storage container according to a first
embodiment of the present invention. Figure 2 shows a
main perspective view of an assembled state of the
substrate storage container of Figure 1. Figure 3 shows
a cross—-sectional view of the substrate storage container
of Figure 2 cut in a wvertical direction (cross section
taken along line A-A). Figure 4 shows a cross—-sectional
view of the substrate storage container of Figure 2 cut
in a horizontal direction (cross section taken along line
B-B) . Figure 5 shows a perspective view of a back
surface of a 1lid of Figure 1.

[0020]

A substrate storage container 1 according to the

first embodiment of the present invention includes: a

container body 2 storing substrates W, wherein at least



one side of the container body is open; and a removable
lid 3 allowing to open and close an opening 5 of the
container body 2. The container body 2 and the 1id 3 are
made of a polycarbonate resin in this embodiment.
However, the container body 2 and the 1lid 3 may be made
of a resin other than the polycarbonate resin, such as a
polypropylene resin. The opening 5 is formed to project
and spread from each of a left wall, a right wall, an
upper wall, and a lower wall, and the 1lid 3 can be stored
on an 1inner peripheral edge of the opening 5. The
opening 5 includes a pair of locking concave portions 6
for locking the 1id 3, on each of upper and lower edges
facing each other at the inner peripheral edge of the
opening 5. The container body 2 includes, on outer walls,
conveyance components such as a robotic flange 7, a
manual handle 8, and a side rail 9 for conveying the
substrate storage container 1. The container body 2
includes a bottom plate 10 on a bottom surface. The
bottom plate 10 is used for positioning, sensing, and the
like of the substrate storage container 1.

[0021]

The container Dbody 2 includes support portions 11
including a plurality of shelves for supporting the
substrates W at certain intervals, on inner surfaces on
both left and right sides of the substrates W as viewed
from the opening 5. Each of the support portions 11

formed in a shelf shape includes, on the side closer to



the opening 5, a step lla for restricting movement of the
substrate W 1in an opening direction. The support
portions 11 formed inside of the container body 2 include,
on a deep side in a direction opposite the opening 5,
teeth 12 as first holding portions for restricting the
movement of the substrates W toward the deep side. The
teeth 12 include first holding grooves 12a for holding
rear parts of the substrates W. Preferably, the first
holding groove 12a is formed from two inclined surfaces
in a substantially V-shape or U-shape 1in longitudinal
section. The positions of the substrates W supported on
the support portions 11 are restricted by lower inclined
surfaces of the first holding grooves 1l2a.

[0022]

The 1id 3 includes a retainer 4 for holding the
substrates W, on a surface (back surface) facing the
container body 2. The retainer 4 is a component that can
come into contact with peripheral edges of the substrates
W positioned closer to the opening 5. As shown in Figure
5, the 1id 3 includes a gasket 13 for sealing, on a side
wall or the back surface. The 1lid 3 includes a pair of
locking mechanisms 14 inside. The shaft of the locking
mechanism 14 is fixed to the 1lid 3, and the locking
mechanism 14 includes: a rotating body 14a that can be
rotated and operated from the outside; latch bars 14b
that linearly move 1in an up and down direction in

conjunction with the rotating body 14a; and locking claws



l4c at tips of the latch bars 14b. The locking claws 1l4c
project from through holes 15 on the side wall of the 1lid
3 and are locked to the locking concave portions 6 of the
container body 2, and the 1lid 3 can be fixed to the
container body 2.

[0023]

The retainer 4 includes a substantially rectangular
frame portion 23 and a plurality of pairs of elastic
pieces 24 projecting inside from the frame portion 23.
Fach of the elastic pieces 24 includes, on an end or
middle section, a tip portion 25 as a second holding
portion for holding the substrate W. The tip portions 25
are formed to project 1in a direction facing the
substrates W from the elastic pieces 24. Second holding
grooves 25a are formed on surfaces of the tip portions 25
on the inner side of the container body 2. Preferably,
the second holding groove 25a is formed from two inclined
surfaces 1in a substantially V-shape or U-shape in
longitudinal section.

[0024]

When the 1id 3 is attached to the container body 2,
the substrates W are held between the second holding
grooves 25a and the first holding grooves 12a. The first
holding grooves 1l2a are arranged substantially horizontal
to the second holding grooves 2b5a. It is preferable to
form protrusions on substrate support regions of the

support portions 11 to reduce a contact area between the



substrates W and the support portions 11. The container
body 2 includes rear support portions 20 on a rear part
deepest from the opening 5. The rear support portions 20
include a plurality of shelves in the vertical direction,
and the shelves can be usually not in contact with the
substrates W. In this case, each shelf of the rear
support portions 20 is formed at a height different from
each shelf of the support portions 11. The rear support
portions 20 restrict the positions of the substrates W,
such as when there is a large impact during transport of
the substrate storage container 1. When the substrates W
are put inside of the container body 2, the substrates W
are supported by lower inclined surfaces of the support
portions 11 and the first holding grooves 12a. When the
lid 3 is fixed to the container body 2, tips of the
substrates W on the opening side come into contact with
the lower inclined surfaces of the second holding groves
25a and are gradually pushed to the deep side. As a
result, the contact parts of the substrates W and the
first holding grooves 12a move upward on the lower
inclined surfaces in the first holding grooves 12a. The
substrates W are lifted up from the support portions 11
and the rear support portions 20 and held between the
deepest parts of the second holding grooves 25a and the
deepest parts of the first holding grooves 12a. When the
lid 3 is attached and fixed to the container body 2,

upper inclined surfaces of the first holding grooves 12a



restrict the upward movement of the substrates W from the
deepest parts.
[0025]

As described above, the substrate storage container
1 according to this embodiment includes, in the container
body 2, the teeth 12 with the first holding grooves 12a
for holding the rear parts of the substrates W and
includes, inside of the 1id 3, the tip portions 25 with
the second holding grooves 25a for holding the front
parts of the substrates W. The support portions 11
include shelves for supporting the substrates W at
certain intervals, on the inner surfaces on both left and
right sides of the substrates W as viewed from the
opening 5 of the container body 2. The teeth 12 are
provided on the deep side in the support portions 11 as
viewed from the opening 5, and the inclined surfaces that
can l1lift up and support the ends of the substrates W on
the deep side from the upper surfaces of the shelves are
provided inside of the teeth 12. When the 1id 3 1is
attached to the opening 5 of the container body 2, the
substrates W in the container body 2 are placed between
the first holding grooves 12a and the second holding
grooves 25a and are lifted up from the shelves of the
support portions 11 and held. The support portions 11
may be integrated with the container body 2 or may be a
body different from the container 2 and removably

attached to the container body 2.



[0026]

At least the first holding grooves 12a in the teeth
12 are made of an alloy resin mainly containing a
polycarbonate resin and a polybutylene terephthalate
resin. Here, the "alloy resin mainly containing a
polycarbonate resin and a polybutylene terephthalate
resin" 1is interpreted in a broad sense to include an
alloy resin made of only the polycarbonate resin and the
polybutylene terephthalate resin as well as alloy resins
containing the polycarbonate resin, the polybutylene
terephthalate resin, and other resin components. However,
the mass of the other resin components is small compared
to the mass of the polycarbonate resin or the
polybutylene terephthalate resin. An example of a resin
suitable for the other resin components includes a
polyethylene terephthalate resin.
[0027]

At least the first holding grooves 12a in the teeth
12 are made of the alloy resin mainly containing the
polycarbonate resin and the polybutylene terephthalate
resin, and the entire teeth 12 may be made of only the
alloy resin. Alternatively, only the parts of the first
holding grooves 12a in the teeth 12 may be made of the
alloy resin, and the other parts may be made of a resin
other than the alloy resin, such as a polycarbonate resin
and a polybutylene terephthalate resin. For example, the

teeth 12 made of the polycarbonate resin may be prepared,



and the surfaces of the first holding grooves 12a may be
coated with the alloy resin mainly containing the
polycarbonate resin and the polybutylene terephthalate
resin. Substantially U-shaped or substantially V-shaped
thin curved members made of the alloy resin may be
attached to the sections of the first holding grooves 12a
of the teeth 12 made of the polycarbonate resin.

[0028]

The tip portions 25 may not be made of the alloy
rein mainly containing the polycarbonate resin and the
polybutylene terephthalate resin and may be made of a
resin other than the alloy resin, such as a polycarbonate
resin and a polybutylene terephthalate resin. On the
other hand, the entire retainer 4 or only the second
holding grooves 25a may be formed by the alloy resin.
The tip portions 25 or the tip portions 25 and the
elastic pieces 24 may be formed by the alloy resin. In
this case, the alloy resin forming at least the first
holding grooves 12a of the teeth 12 and the alloy resin
forming at least the second holding grooves 25a of the
tip portions 25 may be an alloy resin with the same
components or may be alloy resins with different
components. In this embodiment, it is preferable to form
the entire teeth 12 and the entire retainer 4 by an alloy
resin mainly containing a polycarbonate resin and a
polybutylene terephthalate resin, regardless of whether

the components are the same.



[0029]

It is more preferable that the alloy resin contain
more than 20% by mass and less than 80% by mass of
polybutylene terephthalate resin with respect to the mass
of the alloy resin. For example, an alloy resin
containing 100% by mass of a combination of two types of
resins can be suitably used, such as 75% by mass of
polycarbonate resin + 25% by mass of polybutylene
terephthalate resin, 70% by mass of polycarbonate resin +
30% by mass of polybutylene terephthalate resin, 60% by
mass of polycarbonate resin + 40% by mass of polybutylene
terephthalate resin, 30% by mass of polycarbonate resin +
70% mass of polybutylene terephthalate resin, and 25% by
mass of polycarbonate resin + 75% by mass of polybutylene
terephthalate resin. It 1is more preferable that the
alloy resin contain equal to or more than 25% by mass and
equal to or 1less than 40% by mass of polybutylene
terephthalate resin with respect to the mass of the alloy
resin. For example, an alloy resin containing 100% by
mass of a combination of two types of resins can be more
suitably used, such as 75% by mass of polycarbonate resin
+ 25% by mass of polybutylene terephthalate resin, 70% by
mass of polycarbonate resin + 30% by mass of polybutylene
terephthalate resin, and 60% by mass of polycarbonate

resin + 40% by mass of polybutylene terephthalate resin.

[0030]



In addition, an alloy resin containing 100% by mass
of a combination of two types of resins can be used, such
as 20% by mass of polycarbonate resin + 80% by mass of
polybutylene terephthalate resin and 80% by mass of
polycarbonate resin + 20% by mass of polybutylene
terephthalate resin.

[0031]

The rear support portions 20 may be integrated with
an internal rear part of the container body 2 or may be
removable from the internal rear part. The rear support
portions 20 are parts coming 1into contact with the
substrates W and may be made of the alloy resin mainly
containing the polycarbonate resin and the polybutylene
terephthalate resin, just like at least the first holding
grooves 12a of the teeth 12. Preferable mass ratios of
the polycarbonate resin and the polybutylene
terephthalate resin are the same as when the teeth 12 or
the tip portions 25 are made of the alloy resin.

[0032]

Figure 6 shows a plan view (6A) of a situation of
holding the substrates by the teeth and the retainer as
viewed from above when the substrates are stored in the
substrate storage container of Figure 1, a front view
(6B) of the teeth as viewed in the direction of arrows C,
and a front view (6C) of the tip portions of the elastic
pieces extended from the retainer as viewed in the

direction of arrows D.



[0033]

Inside of the substrate storage container 1 with the
1lid 3 closed, the substrate W is placed between the first
holding grooves 12a of two teeth 12 and the second
holding grooves 25a of the tip portions 25 included in
the retainer 4. As shown in Figure 6 (6B) and Figure 6
(6C), deepest parts of the first holding grooves 12a and
the second holding grooves 25a are formed substantially
horizontally as viewed from the arrows C (direction
toward the front surfaces of the first holding grooves
12a) and the arrows D (direction toward the front
surfaces of the second holding grooves 25a), respectively,
in this embodiment. However, the deepest parts may not
be formed substantially horizontally and may be inclined
from the horizontal line.

[0034]
<Second Embodiment>

Next, a substrate storage container according to a
second embodiment of the present invention will be
described. In the second embodiment, the same reference
signs are provided to part or all of the members common
to the first embodiment, and the description will not be
repeated.

[0035]

Figure 7 shows a cross—-sectional view of the

substrate storage container according to the second

embodiment of the present invention in the same view as



in Figure 3. Figure 8 shows a cross-sectional view of
the substrate storage container of Figure 7 in the same
view as in Figure 4.

[0036]

In a substrate storage container 30 according to the
second embodiment, positions holding the rear parts of
the substrates W are different from the substrate storage
container 1 according to the first embodiment.
Hereinafter, parts of the substrate storage container 30
different from the first embodiment will be mainly
described.

[0037]

A container body 31 includes rear support portions
34 for supporting the substrates W at certain intervals,
on the inner surface 1in the deep direction of the
substrates W as viewed from the opening 5. The rear
support portions 34 are formed in a shelf shape. First
holding portions (teeth) 33 are formed between shelves
adjacent to each other in the up and down direction. The
container body 31 includes support portions 32 in a shelf
shape that allows placing the substrates W, on the inner
surfaces of both side walls and on substantially middle
regions Dbetween the opening 5 and the teeth 33.
Therefore, the teeth 33 are formed in a direction deeper
than the support portions 32 of the substrates W. It is
preferable that the teeth 33 be formed at heights such

that the retainer 4 formed on the inner surface of the



_21_

lid 3 and the teeth 33 hold the substrates W when the
opening 5 of the container body 31 is closed by the 1id 3
and such that the substrates W are separated from the
plates of the support portions 32. Therefore, the
retainer 4 and the teeth 33 are formed at substantially
horizontal positions, and preferably, at positions higher
than the support portions 32.

[0038]

The teeth 33 include first holding grooves 33a for
holding the rear parts of the substrates W. Preferably,
the first holding groove 33a is formed from two inclined
surfaces in a substantially V-shape or U-shape in
longitudinal section. Positions of the substrates W
supported on the support portions 32 are restricted by
lower inclined surfaces of the first holding grooves 33a.
When the 1lid 3 is attached to the container body 31, the
stored substrates W supported by the support portions 32
are placed between the teeth 33 and the tip portions 25
as the second holding portions, and the substrates W are
lifted wup from the support portions 32 and held.
Therefore, the substrates W are held between the second
holding grooves 25a of the tip portions 25 and the first
holding grooves 33a of the teeth 33. When the 1lid 3 is
removed 1in this state, the substrates W slip down the
first holding grooves 33a and are supported again on the
support portions 32.

[0039]



At least the first holding grooves 33a in the teeth
33 are made of an alloy resin mainly containing a
polycarbonate resin and a polybutylene terephthalate
resin. At least the first holding grooves 33a in the
teeth 33 are made of the alloy resin mainly containing
the polycarbonate resin and the polybutylene
terephthalate resin, and the entire teeth 33 can be made
of only the alloy resin. Alternatively, only the parts
of the first holding grooves 33a in the teeth 33 may be
made of the alloy resin, and the other parts may be made
of a resin other than the alloy resin, such as a
polycarbonate resin and a polybutylene terephthalate
resin. For example, the teeth 33 made of the
polycarbonate resin may be prepared, and the surfaces of
the first holding grooves 33a may be coated with the
alloy resin mainly containing the polycarbonate resin and
the polybutylene terephthalate resin. Substantially U-
shaped or substantially V-shaped thin curved members made
of the alloy resin may be attached to the sections of the
first holding grooves 33a of the teeth 33 made of the
polycarbonate resin. In this embodiment, the entire
teeth 33 and the entire retainer 4 are made of the alloy
resin mainly containing the polycarbonate resin and the
polybutylene terephthalate resin, regardless of whether
the components are the same.

[0040]



It is more preferable that the alloy resin contain
more than 20% by mass and less than 80% by mass of a
polybutylene terephthalate resin with respect to the mass
of the alloy resin. For example, an alloy resin
containing 100% by mass of a combination of two types of
resins can be suitably used, such as 75% by mass of
polycarbonate resin + 25% by mass of polybutylene
terephthalate resin, 70% by mass of polycarbonate resin +
30% by mass of polybutylene terephthalate resin, 60% by
mass of polycarbonate resin + 40% by mass of polybutylene
terephthalate resin, 30% by mass of polycarbonate resin +
70% mass of polybutylene terephthalate resin, and 25% by
mass of polycarbonate resin + 75% by mass of polybutylene
terephthalate resin. It 1is more preferable that the
alloy resin contain equal to or more than 25% by mass and
equal to or less than 40% by mass of polybutylene
terephthalate resin with respect to the mass of the alloy
resin. For example, an alloy resin containing 100% by
mass of a combination of two types of resins can be more
suitably used, such as 75% by mass of polycarbonate resin
+ 25% by mass of polybutylene terephthalate resin, 70% by
mass of polycarbonate resin + 30% by mass of polybutylene
terephthalate resin, and 60% by mass of polycarbonate
resin + 40% by mass of polybutylene terephthalate resin.
In addition, an alloy resin containing 100% by mass of a

combination of two types of resins can be used, such as

20% by mass of polycarbonate resin + 80% by mass of



[

polybutylene terephthalate resin and 80% by mass of
polycarbonate resin + 20% by mass of polybutylene
terephthalate resin.

[0041]

The rear support portions 34 may be integrated with
an internal rear part of the container body 31 or may be
removable from the internal rear part. The rear support
portions 34 are parts coming into contact with the
substrates W and may be made of an alloy resin mainly
containing a polycarbonate resin and a polybutylene
terephthalate resin, just like at least the first holding
grooves 33a of the teeth 33. Preferable mass ratios of
the polycarbonate resin and the polybutylene
terephthalate resin are the same as when the teeth 33 or
the tip portions 25 are made of the alloy resin.

[0042]
<Other Embodiments>

Although suitable embodiments of the present
invention have been described, the present invention is
not limited to the embodiments, and the present invention
can be modified and carried out in wvarious ways as
follows.

[0043]

Although one side of the container bodies 2 and 31
is open, two directions may be open. The teeth 12 and 33
as the first holding portions and the tip portions 25 as

the second holding portion are preferably made of the



alloy resin mainly containing the polycarbonate resin and
the polybutylene terephthalate resin, including more than
20% by mass and less than 80% by mass of polybutylene
terephthalate resin with respect to the mass of the teeth
12 and 33 and the tip portions 25. However, at least one
of the teeth 12 and 33 and the tip portions 25 may be
made of the alloy resin mainly containing the
polycarbonate resin and the polybutylene terephthalate
resin, including equal to or 1less than 20% by mass or
equal to or more than 80% by mass of polybutylene
terephthalate resin with respect to the mass of the teeth
12 and 33 and the tip portions 25.
[0044]

Similarly, the teeth 12 and 33 and the tip portions
25 are preferably made of the alloy ©resin mainly
containing the polycarbonate resin and the polybutylene
terephthalate resin, including equal to or more than 25%
by mass and equal to or less than 40% by mass of
polybutylene terephthalate resin with respect to the mass
of the teeth 12 and 33 and the tip portions 25. However,
at least one of the teeth 12 and 33 and the tip portions
25 may be made of the alloy resin mainly containing the
polycarbonate resin and the polybutylene terephthalate
resin, including less than 25% by mass or over 40% by
mass of polybutylene terephthalate resin with respect to
the mass of the teeth 12 and 33 and the tip portions 25.

[0045]



_26_

Although the support portions 11 and 32 and the rear
support portions 20 and 34 are made of the polycarbonate
resin in the embodiments, the support portions 11 and 32
and the rear support portions 20 and 34 may be made of
the alloy resin mainly containing the polycarbonate resin
and the polybutylene terephthalate resin, Jjust like the
teeth 12 and 33. Therefore, at least the first holding
grooves 12a and 33a of the teeth 12 and 33 can be formed
from the alloy resin mainly containing the polycarbonate
resin and the polybutylene terephthalate resin to form
the components (part or entire components) that may come
into contact with the substrates W by the alloy resin,
such as the entire teeth 12 and 33, the entire first
holding grooves 12a and 33a and retainer 4, the entire
second holding grooves 25a and teeth 12 and 33, and a
combination of arbitrary one of them and at least one of
the support portions 11 and 32 and the rear support
portions 20 and 34.

[0046]

Although the substrates W are placed between the
first holding grooves 12a and 33a and the second holding
grooves 25a and are lifted up from the shelves of the
support portions 11 and 32 and held inside of the
container bodies 2 and 32 with the 1lid 3 closed, the
substrates W may not be lifted up from the shelves of the
support portions 11 and 32 and held. Furthermore, the

substrates W in the situation may not be lifted up from



the rear support portions 20 and 34 and held. For
example, the substrates W may be in contact with at least
one of the shelves of the support portions 11 and 32 and
the shelves of the rear support portions 20 and 34.

[0047]

Although an exemplary structure of the retainer 4 is
illustrated in the embodiments, the elastic pieces 24
extending from the frame portion 23 are not limited to
the cantilever beam structure, and the elastic pieces 24
may have a fixed-fixed beam structure such that the
elastic pieces 24 are connected at the center or such
that the elastic pieces 24 extending from the left and
right frame portions 23 are connected to a center frame
provided at the center. The second holding grooves 25a
are not limited to the case in which two second holding
grooves 25a are formed on the elastic piece 24 of each
stage, and only one or three or more second holding
grooves 25a may be formed on the elastic piece 24 of each
stage. Similarly, the first holding grooves 1l2a are not
limited to the case in which one first holding groove 12a
is provided on each of the left and right teeth 12 in the
first embodiment, and for example, the first holding
groove 1l2a may be provided on each of the support
portions 11 and the rear support portions 20. In the
second embodiment, the first holding groove 33a may be
provided on each of the support portions 32 and the rear

support portions 34.



[0048]

Furthermore, the components of the embodiments may
be combined with each other within a range that allows
combining the components. For example, the entire teeth
12 and 33 may be formed by the alloy resin, and the
entire retainer 4 may be formed by the polybutylene
terephthalate resin.

Examples
[0049]

Next, examples of the present invention will be
described in comparison with a comparative example. Note
that the examples do not limit the present invention.
[0050]

1. Experimental Method
(Example 1)

The container body and the 1lid are formed from the
polycarbonate resin, and the support portions and the
first holding portions (teeth) are formed from the alloy
resin containing the polycarbonate resin and the
polybutylene terephthalate resin. For the alloy resin,
75% by mass of polycarbonate resin and 25% by mass of
polybutylene terephthalate resin are mixed. The retainer
including the tip potions as the second holding portion
is made of only the polybutylene terephthalate resin. In
this way, the substrate storage container including the
constituent elements and having the shape shown in

Figures 1 to 6 1is prepared. Twenty five semiconductor



wafers are loaded on the substrate storage container, and
before a vibration test, whether the semiconductor wafers
smoothly slide down from the teeth when the 1id 1is
removed from the opening of the container body is
investigated. Subsequently, the opening of the container
body is closed by the 1lid, and predetermined packaging is
applied. After the packaging, the vibration test is
conducted, and the presence/absence and the level of a
contact trace of the resin on the semiconductor wafers
are checked. For the contact trace, the presence/absence
and the 1level of the contact trace are checked at the
ends of the semiconductor wafers on the open side and the
deep side before and after the vibration test.
[0051]

Specifically, the vibration test is conducted based
on the following conditions.
[l Vibration frequency: 5 Hz to 50 Hz to 5 Hz to 50 Hz
(one and a half rounds)
[UAcceleration: 20.75 G
UVibration time: one way 7 min X 3 times
[UFixing method: fixed by a band
[0052]

Specifically, the contact trace is checked by the
following method.

An edge inspection apparatus of semiconductor wafers
is used to observe the end surfaces of the semiconductor

wafers on the open side and the deep side before and



after the vibration test, from a horizontal direction, an
obliquely upward direction, and an obliquely downward
direction. As a result, the Dbest evaluation "Double
Circle" is provided when the contact trace cannot be seen
in the observation from any direction. When there 1is
some contact trace, but the contact trace is in a level
with almost no problem, an evaluation "Single Circle" is
provided that is the best next to "Double Circle". When
a distinct contact trace is observed in the observation
from at least one of the directions, evaluation of
disqualification "X" is provided.

[0053]

An evaluation "none" is provided when the
semiconductor wafers have not rotated before and after
the wvibration test, and an evaluation "rotated" is
provided when the semiconductor wafers have rotated.
[0054]

An evaluation "Double Circle" is provided when the
semiconductor wafers stored in the container body have
smoothly slid down from the first holding grooves of the
first holding portions before the vibration test, and an
evaluation "X" is provided when the semiconductor wafers
have not smoothly slid down.

[0055]
(Example 2)
The same material and structure as in Example 1 are

adopted to perform the same evaluation as in Example 1



except that the alloy resin used for the teeth in Example
1 is changed to a mixture of 70% by mass of polycarbonate
resin and 30% by mass of polybutylene terephthalate resin.
[0056]

(Example 3)

The same material and structure as in Example 1 are
adopted to perform the same evaluation as in Example 1
except that the alloy resin used for the teeth in Example
1 is changed to a mixture of 60% by mass of polycarbonate
resin and 40% by mass of polybutylene terephthalate resin.
[0057]

(Example 4)

The same material and structure as in Example 1 are
adopted to perform the same evaluation as in Example 1
except that the alloy resin used for the teeth in Example
1 is changed to a mixture of 30% by mass of polycarbonate
resin and 70% by mass of polybutylene terephthalate resin.
[0058]

(Example 5)

The same material and structure as in Example 1 are
adopted to perform the same evaluation as in Example 1
except that the alloy resin used for the teeth in Example
1 is changed to a mixture of 25% by mass of polycarbonate
resin and 75% by mass of polybutylene terephthalate resin
and that the material used for the retainer is further
changed to the alloy resin similar to the teeth (alloy

resin with a mixture of 25% by mass of polycarbonate



[

resin and 75% by mass of polybutylene terephthalate
resin) .

[0059]

(Example 6)

The same material and structure as in Example 1 are
adopted to perform the same evaluation as in Example 1
except that the alloy resin used for the teeth in Example
1 is changed to a mixture of 30% by mass of polycarbonate
resin and 70% by mass of polybutylene terephthalate resin
and that the material used for the retainer is further
changed to the alloy resin similar to the teeth (30% by
mass of polycarbonate resin and 70% by mass of
polybutylene terephthalate resin).

[0060]
(Example 7)

To manufacture the substrate storage container of
Figures 7 and 8, the container body including the support
portions and the 1lid are formed from the polycarbonate
resin, and the rear support potions and the first holding
portions (teeth) are formed from the alloy resin
containing the polycarbonate resin and the polybutylene
terephthalate resin at positions away from the support
portions. The alloy resin is a resin with a mixture of
75% by mass of polycarbonate resin and 25% by mass of
polybutylene terephthalate resin. The first holding
portions are provided such that the positions are higher

than the positions of the support portions. When the 1lid



is attached to the container body, the stored
semiconductor wafers supported by the support portions
are placed between the first holding portions and the tip
portions as the second holding portions and are lifted up
from the support portions and held. When the 1id 1is
removed, the semiconductor wafers W slide down the first
holding grooves 33a and are supported again on the
support portions 32. The retainer including the tip
portions is formed from the alloy resin with a mixture of
25% by mass of polycarbonate resin and 75% by mass of
polybutylene terephthalate resin. Twenty five
semiconductor wafers are loaded on the substrate storage
container with the configuration (equivalent to the
substrate storage container 30 according to the second
embodiment), and whether the semiconductor wafers
smoothly slide down from the teeth when the 1lid is
removed from the opening of +the container Dbody 1is
investigated before the vibration test. Subsequently,
the opening of the container body is closed by the 1id,
and predetermined packaging 1is applied. After the
packaging, the vibration test is conducted, and the
presence/absence and the level of the contact trace of
the resin on the semiconductor wafers are checked. For
the contact trace, the presence/absence and the level of
the contact trace are checked at the ends of the
semiconductor wafers on the open side and the deep side

before and after the vibration test.



[0061]
(Comparative Example 1)

The same material and structure as in Example 1 are
adopted to perform the same evaluation as in Example 1
except that the alloy resin used for the teeth in Example
1 is changed to a resin with only the polybutylene
terephthalate resin.

[0062]
2. Experimental Results

Table 1 shows comparison of the conditions and
evaluation results of the examples and the comparative
example. In Table 1, display in fields of the first
holding portions and the second holding ©portions
indicates the type and % by mass of each resin component.
For example, PC75/PBT25 denotes an alloy resin containing
75% Dby mass of polycarbonate and 25% Dby mass of
polybutylene terephthalate, and PBT100 denotes 100% by
mass of polybutylene terephthalate resin. The other
display in the fields of the first holding portions and

the second holding portions are interpreted in the same

way.

[0063]

[Table 1]

Example1l | Example2 | Example3 | Example4 | Example5 | Example6 | Example7 Comparative

Example1

Container Body | 5, PC PC PC PC PC PC PC

and Lid

First  Holding | PC75/ PC70/ PC60/ PC30/ PC25/ PC30/ PC75/ PBT100

Portion (wt%) PBT25 PBT30 PBT40 PBT70 PBT75 PBT70 PBT25




Contact Trace

near First | © © © O O O © X
Holding Portion

Second Holding PC25/ PC30/ PC25/

Portion (wt%) PBT100 PBT100 PBT100 PBT100 PBTT5 PBT70 PBTT5 PBT100
Contact Trace

near Second | O (@) (@) O © © © O

Holding Portion

Rotation of

Substrate after | None None None None None None None None
Vibration Test

Slide-D

e on © © © © © © © ©
Property
[0064]

From Table 1, there 1is no difference Dbetween the
examples and the comparative example regarding the
rotation of the semiconductor wafers after the wvibration
test and the slide-down property of the semiconductor
wafers after the 1lid is removed. Although there are
differences between four sets of examples, that 1is,
Examples 1 to 3, Example, 7, Example 4, and Examples 5
and 6, regarding the evaluation of the contact trace, all
of the examples are in qualified levels. Particularly,
when the mixtures of the alloy resin forming the teeth
are as in Examples 1 to 3 and Example 7, the evaluations
are higher with fewer contact traces than the mixtures in
Examples 4 to 6. On the other hand, there is a distinct
contact trace on the end surfaces on the deep side of the
semiconductor wafers in Comparative Example 1, and
Comparative Example 1 is disqualified. As a result, it
can be understood that when the teeth are formed only
from the polybutylene terephthalate resin, the contact

trace of the resin is left at the part.



[0065]

On the other hand, some contact traces are attached
to the end surfaces on the opening side of the
semiconductor wafers in Examples 1 to 4, Example 7, and
Comparative Example 1 in which the retainer is formed
only from the polybutylene terephthalate resin, and the
evaluation is lower than Examples 5 and 6 in which the
retainer is formed from the alloy resin. However, there
is no big obstacle even when the retainer is not formed
by the alloy resin, as compared to when the teeth are not
made of the alloy resin, and it can be understood that

the evaluation is in the qualified level.

Industrial Applicability
[0066]

The present invention can be used for a substrate
storage container for storing substrates, such as
semiconductor wafers, photomask glasses, and aluminum

disks.



Claims

[Claim 1]

A substrate storage container comprising: a
container body for storing substrates, wherein at least
one side of the container body 1is open; and a 1lid
removable to open and close an opening of the container
body, wherein

the substrate storage container comprises, 1in the
container body, first holding portions with first holding
grooves for holding rear parts of the substrates,

the substrate storage container comprises, inside of
the 1id, second holding portions with second holding
grooves for holding front parts of the substrates, and

at least the first holding grooves 1in the first
holding portions are made of an alloy resin mainly
containing a polycarbonate resin and a polybutylene
terephthalate resin.

[Claim 2]

The substrate storage container of claim 1, wherein

the alloy resin contains more than 20% by mass and
less than 80% by mass of polybutylene terephthalate resin
with respect to mass of resin components of the alloy
resin.

[Claim 3]

The substrate storage container of claim 2, wherein



the alloy resin contains equal to or more than 25%
by mass and equal to or less than 40% by mass of
polybutylene terephthalate resin with respect to the mass
of the resin components of the alloy resin.

[Claim 4]

The substrate storage container of any one of claims
1 to 3, wherein

at least the second holding grooves 1in the second
holding portions are further made of the alloy resin.
[Claim 5]

The substrate storage container of any one of claims
1 to 4, wherein

the container Dbody comprises support portions
including shelves for supporting the substrates at
certain intervals, on inner surfaces on both 1left and
right sides of the substrates as viewed from the opening,

the first holding portions are provided on a deep
side in the support portions as viewed from the opening,

the first holding portions comprise, inside of the
first holding portions, inclined surfaces that can 1ift
up ends of the substrates on the deep side from upper
surfaces of the shelves to support the substrates, and

when the 1id is attached to the opening of the
container body, the substrates in the container body are
placed between the first holding grooves and the second
holding grooves and are lifted up from the shelves and

held.



[Claim 6]
The substrate storage container of claim 5, wherein
the support portions are bodies different from the
container Dbody and are removably attached to the

container body.



