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SUBSTRATE-STORING CONTAINER

BACKGROUND
[0001] 1. Technical Field
[0002] The present invention relates to a substrate storing

container for use in storing, preserving, carrying and shipping
substrates such as semiconductor wafers, glass masks and the
like.

[0003] 2. Background Art

[0004] Though not illustrated, a conventional substrate
storing container includes a front open box type container
body for accommodating a plurality of semiconductor wafers
in alignment and a door that is detachably fitted to the open
front of the container body with a sealing gasket interposed
therebetween, and is mounted on a door opening and closing
apparatus or the like attached to a semiconductor processing
machine.

[0005] A semiconductor wafer is formed with predeter-
mined circuit patterns and cut by dicing into multiple semi-
conductor chips. The container body and door are separately
injection-molded of predetermined molding material includ-
ing synthetic resin. Arrayed vertically on both sides in the
interior part of the container body are plural pairs of left and
right supporting pieces for supporting semiconductor wafers
horizontally.

[0006] The thus configured substrate storing container is
handled so that after removal of the door by the door opening
and closing apparatus, semiconductor wafers are taken out by
a special robot from the container body, or after hermetically
fitting of the door to the open front of the container body that
has semiconductor wafers accommodated therein, air inside
the container body is purged by an inert gas or the like.
[0007] By the way, miniaturization of semiconductor parts
and narrower pitches of lines have proceeded recent years. On
the basis of this trend, the substrate storing containers are
demanded to have a higher hermiticity and automation in
handling from the viewpoint of protecting semiconductor
wafers from contamination. Further, in order to suppress
exertion of harmful effect on semiconductor wafers due to
outgassing and/or dissolution of ions from the container body
and door, suitable molding material is selected and the con-
tainer body and door are cleaned by gas-purging.

[0008] In view of the above, as the suitable molding mate-
rial of the container body, high purity polycarbonate with low
additives is used while polybutylene terephthalate and/or
polyether etherketone are used as the molding material of the
component parts to be attached to the container body (see
patent documents 1 and 2).

Patent Document 1:

[0009] Japanese
H10-211686

Patent  Application Laid-open

Patent Document 2:

[0010] Japanese Patent Application Laid-open 2004-
146676
SUMMARY
[0011] The conventional substrate storing container is con-

figured as above, and its container body is formed of a high
purity polycarbonate, but there is still the fear that when the
minimum line width in processing semiconductor chips is 45
nm or lower, copper interconnection is corroded due to hydro-
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scopic properties of polycarbonate and/or basic organic mat-
ter resulting from hydrolysis of organic matter is deposited on
semiconductor wafers at the stages of copper interconnection
processing and an aluminum vapor deposition process for
semiconductor wafers, resultantly lowering production yield.

[0012] There is a method of purging air in the substrate
storing container with an inert gas or dry air. However, since
polycarbonate has a water absorption of 0.25%, which is
rather high, this method can only maintain a low humidity
state due to air purging, in less than some tens of minutes so
that a lasting effect cannot be expected. In view of this
respect, a method of continuously supplying an inert gas or
dry air to the substrate storing container has been investi-
gated. However, this method uses a large amount of expensive
inert gas or dry gas, hence increasing costs.

[0013] Further, there are cases where thermally processed
semiconductor wafers are stored after cooling in the container
body of the substrate storing container. At this time, the con-
tact part such a supporting piece of the container body that is
put in contact with the semiconductor wafer may deform, or
the part of the container body that is low in heat resistance
may be deformed due to built-up heat in the substrate storing
container, giving rise to a fear of reducing the sealing perfor-
mance of the front of the container body. As a result, occur-
rence of a situation in which expected effect from purging of
air inside the substrate storing container with an inert gas or
dry air cannot be obtained is expected.

[0014] One or more embodiments of the present invention
provides an inexpensive substrate storing container that can
reduce hygroscopicity and moisture permeability, hence pre-
vent substrates from organic contamination. One or more
embodiments of the present invention provides a substrate
storing container that can maintain the effect of air purging
for a long period of time.

[0015] A substrate storing container according to one or
more embodiments of the present invention comprises a con-
tainer body for accommodating substrates; and a door that is
detachably fitted to an opening of the container body with a
gasket interposed therebetween, the container body and door
being separately formed of molding material containing syn-
thetic resin having a water absorption of 0.1% or lower and
outgassing in a total amount of 15 ppm or lower when mea-
sured after a 24 hour heating at 80 deg. C. by the dynamic
headspace technique, characterized in that

[0016] the synthetic resin in the molding material is at least
one kind selected from cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephthalate
and polyethylene terephthalate, or an alloy resin of these.
[0017] Here, when air inside the container body with the
door fitted to the opening is purged so as to make the relative
humidity 5% or lower, the state in which the relative humidity
is 5% or lower can be maintained for two hours or longer.
[0018] Further, the heat distortion temperature of the syn-
thetic resin of the molding material may be specified to be 120
deg. C. or higher.

[0019] Also, the substrate storing container may further
include a supporting structure disposed in the container body
for supporting substrates, the supporting structure may be
formed of molding material containing synthetic resin having
a heat distortion temperature of 120 deg. C. or higher and a
water absorption of 0.1% or lower, and the synthetic resin of
the molding material may be composed of at least one kind
selected from cycloolefin polymer, liquid crystal polymer,
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polyetheretherketone, polybutylene terephthalate and poly-
ethylene terephthalate, or an alloy resin of these.

[0020] The substrate storing container may further include
a bottom plate attached at the bottom of the container body,
part of the opening and closing valve may be formed of
molding material containing synthetic resin having a heat
distortion temperature of 120 deg. C. or higher and a water
absorption of 0.1% or lower, and the synthetic resin of the
molding material may be composed of at least one kind
selected from cycloolefin polymer, liquid crystal polymer,
polyetheretherketone, polybutylene terephthalate, polyethyl-
ene terephthalate and polyphenylene sulfide or an alloy resin
of these.

[0021] The substrate storing container may further include
opening and closing valves for air purging, attached to the
container body, part of the opening and closing valve may be
formed of molding material containing synthetic resin having
a heat distortion temperature of 120 deg. C. or higher and a
water absorption of 0.1% or lower, and the synthetic resin of
the molding material may be composed of at least one kind
selected from cycloolefin polymer, liquid crystal polymer,
polyetheretherketone, polybutylene terephthalate, polyethyl-
ene terephthalate and polyphenylene sulfide or an alloy resin
of these.

[0022] Further, according to one or more embodiments of
the present invention, the door has a substrate holding retainer
attached thereto, the retainer is formed of molding material
containing synthetic resin having a heat distortion tempera-
ture of 120 deg. C. or higher and a water absorption of 0.1%
or lower, and the synthetic resin of the molding material is
composed of at least one kind selected from cycloolefin poly-
mer, liquid crystal polymer, polyetheretherketone, polybuty-
lene terephthalate and polyethylene terephthalate, or an alloy
resin of these.

[0023] Here, the substrates according to one or more
embodiments of the present invention may at least include
semiconductor wafers, liquid crystal substrates, glass masks
and the like of various sizes (e.g., $200, 300, 450 mm, etc.). A
single or a plurality of substrates may be considered. The
container body may be given in any form of a front open box
type, top open box type or bottom open box type.

[0024] The dynamic headspace technique (also called
purge-and-trap technique) is one kind of headspace tech-
niques, and generally refers to a testing method of evaluating
the chemical substances emanated from the specimen under
the airflow of a gas such as air, nitrogen or the like, by gas
chromatography (GC). Further, other than the synthetic resin,
the molding material is added with appropriate fillers to
improve rigidity, conductivity, incombustibility, etc.

[0025] In view of preventing adherence of particles and
organic matter to the substrates, as to the substrate storing
container according to one or more embodiments of the
present invention, when the total quantity of outgas arising
during heating synthetic resin pellets at 80 deg. C. for 60
minutes is measured by the dynamic headspace technique, the
total amount of outgas is specified to be 15 ppm or lower, and
according to one or more embodiments of the present inven-
tion, 10 ppm or lower. Further, as to the sealability of the
substrate storing container according to one or more embodi-
ments of the present invention, when the substrate storing
container is set in an airtight chamber and these are decom-
pressed to —0.3 kPa and -30 kPa, respectively and left alone,
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according to one or more embodiments of the present inven-
tion, the decompressed state can be maintained for 2 hours or
longer.

[0026] According to one or more embodiments of the
present invention, the molding material of the substrate stor-
ing container contains a synthetic resin having a water
absorption of 0.1% or lower and outgassing in a total amount
of 15 ppm or lower when measured after a 24 hour heating at
80 deg. C. by the dynamic headspace technique, and the
synthetic resin is specified to be at least one kind selected
from cycloolefin polymer, liquid crystal polymer, polyethere-
therketone, polybutylene terephthalate and polyethylene
terephthalate, or an alloy resin of these. It is hence possible to
keep the humidity inside the substrate storing container low.
Accordingly, it is possible to suppress contamination of the
substrates stored in the container body and prevent circuit
patterns etc. on the substrates from being corroded.

[0027] One or more embodiments of the present invention
is effective in providing an inexpensive substrate storing con-
tainer that can reduce hygroscopicity and moisture perme-
ability, hence preventing substrates from organic contamina-
tion.

[0028] Further, since it is possible to suppress lowering of
sealability of the container body when the heat distortion
temperature of the synthetic resin of the molding material is
specified to be 120 deg. C. or higher, it is possible to maintain
the effect of air replacement in the substrate storing container
for long period of time.

[0029] When the supporting structure is formed of molding
material containing synthetic resin having a heat distortion
temperature of 120 deg. C. or higher and a water absorption of
0.1% or lower, and the synthetic resin of the molding material
is specified to be at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone, poly-
butylene terephthalate and polyethylene terephthalate, or an
alloy resin of these, the substrates can be held safely on the
supporting pieces, it hence is possible to prevent displace-
ment of substrates as well as to prevent generation of dirt and
dust that would exert adverse influence on the substrates. It is
also possible to maintain the state in which the relative
humidity inside the substrate storing container is 5% or lower
for one hour or longer.

[0030] When part of the opening and closing valve for air
replacement is formed of molding material containing syn-
thetic resin having a heat distortion temperature of 120 deg.
C. or higher and a water absorption of 0.1% or lower and the
synthetic resin of the molding material is specified to be at
least one kind selected from cycloolefin polymer, liquid crys-
tal polymer, polyetheretherketone, polybutylene terephtha-
late, polyethylene terephthalate and polyphenylene sulfide or
an alloy resin of these, it is possible to keep the state in which
the relative humidity inside the substrate storing container is
5% or lower, for one hour or longer.

[0031] Further, when the retainer for supporting substrate is
formed of molding material containing synthetic resin having
a heat distortion temperature of 120 deg. C. or higher and a
water absorption of 0.1% or lower, and the synthetic resin of
the molding material is specified to be at least one kind
selected from cycloolefin polymer, liquid crystal polymer,
polyetheretherketone, polybutylene terephthalate and poly-
ethylene terephthalate, or an alloy resin of these, it is possible
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to keep the state in which the relative humidity inside the
substrate storing container is 5% or lower for one hour or
longer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 is a perspective illustrative view schemati-
cally showing a substrate storing container according to one
or more embodiments of the present invention.

[0033] FIG. 2 is a perspective illustrative view schemati-
cally showing, from the bottom side, a substrate storing con-
tainer according to one or more embodiments of the present
invention.

[0034] FIG. 3 is a sectional illustrative view schematically
showing a substrate storing container according to one or
more embodiments of the present invention.

[0035] FIG. 4 is an illustrative top view schematically
showing a door in a substrate storing container according to
one or more embodiments of the present invention.

[0036] FIG. 5 is an illustrative side view schematically
showing a door in a substrate storing container according to
one or more embodiments of the present invention.

DETAILED DESCRIPTION

[0037] Now, embodiments of the present invention will be
described with reference to the drawings. In embodiments of
the invention, numerous specific details are set forth in order
to provide a more thorough understanding of the invention.
However, it will be apparent to one of ordinary skill in the art
that the invention may be practiced without these specific
details. In other instances, well-known features have not been
described in detail to avoid obscuring the invention. As shown
in FIGS. 1 to 5, one or more embodiments of the present
invention includes a container body 1 capable of accommo-
dating a plurality of semiconductor wafers W in alignment
and a door 20 fitted to an open front 6 of this container body
1 with a sealing gasket in-between. These container body 1
and door 20 are separately injection-molded of molding
material containing synthetic resin having a water absorption
01'0.1% or lower and outgassing in a total amount of 15 ppm
or lower. When air inside container body 1 with door fitted to
open front 6 is purged with an inert gas such as nitrogen gas
orthe like so as to make the relative humidity 5% or lower, the
state in which the relative humidity is 5% or lower is adapted
to be able to be maintained for two hours or longer.

[0038] Semiconductor wafer W is, for example, a thin
sliced, round silicon wafer having a diameter of 300 mm, is
formed on its surface with predetermined circuit patterns, and
cut into multiple semiconductor chips by dicing in a dicing
process. The rear side of this semiconductor wafer W is
background in order to make for thinning of semiconductor
packages.

[0039] As shown in FIGS. 1 to 3, container body 1 is given
as a front-open box type molding having a bottom plate 2
greater than semiconductor wafer W, a top plate 3 opposing
this bottom plate 2 from the top in the accommodating space
of semiconductor wafers W, a rear side wall 4 vertically joins
between rear parts of these bottom plate 2 and top plate 3 and
apair of left and right side walls 5 vertically join between the
sides of bottom plate 2 and top plate 3 on both left and right
sides. The container body is positioned and mounted with its
laterally long open front 6 oriented horizontally sidewards, on
a door opening and closing apparatus attached to a semicon-
ductor processing machine.
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[0040] Provided on both sides of the interior of container
body 1, or on the inner surface of both side walls 5, are a pair
of left and right supporting pieces 7 as a supporter for hori-
zontally supporting semiconductor wafer W. A plurality of
the paired supporting pieces 7 are arrayed vertically with a
predetermined pitch, each supporting piece being extended in
a front-and-rear direction of container body 1 so as to come
into contact with the peripheral edge at side on the undersur-
face of semiconductor wafer W.

[0041] Positioning tools 8 for positioning the container
body relative to the positioning pins of the door opening and
closing apparatus are attached at the front and rear on bottom
plate 2 of container body 1. A round passage-hole is formed at
each of the four corners of bottom plate 2. An opening and
closing valve 9 for purging air inside the substrate storing
container with an inert gas or the like is removably fitted to
each passage hole via an O-ring.

[0042] Opening and closing valve 9 includes a cylindrical
valve body to be fitted into the passage hole in bottom plate 2
of container body 1. This valve body has a valve element that
opens and closes a flow path, inserted therein and supported in
a vertically movable manner by means of an elastic member
such as a coil spring etc. Fitted over the open top or bottom of
the valve body is a filter for filtering a gas. Opening and
closing valves 9 of this kind are attached as an inlet filter to
each passage hole at the rear part of bottom plate 2 and also
attached as an outlet filter to each passage hole at the front part
of’bottom plate 2, being connected to an air purging apparatus
or the like, so as to purge air inside container body 1 with
nitrogen gas and thereby provide a function of preventing the
surface of semiconductor wafers W from being oxidized, etc.
[0043] A bottom plate 10 that covers bottom plate 2 while
exposing multiple positioning tools 8 and opening and clos-
ing valves 9, is optionally screwed to bottom plate 2 of con-
tainer body 1 by fastening screws. This bottom plate 10 is
given in a form having a similar shape marginally smaller
than bottom plate 2 with its periphery made standing up for
reinforcement. A pair of conveyor rails for conveyance are
optionally formed on both sides.

[0044] A robotic flange 11 to be held for automatic convey-
ance is detachably attached around the center of top plate 3 of
container body 1. In the front 6 of container body 1, a rim
flange 12 that extends outwards of the periphery is formed in
aprojective manner. Removable door 20 is fitted into this rim
flange 12 by the door opening and closing apparatus. A trans-
parent inspection window is optionally formed in the center
of rear side wall 4 of container body 1. The interior of con-
tainer body 1 can be visually observed and grasped through
this inspection window.

[0045] As shown in FIGS. 1, 4 and 5, door 20 is formed of
a casing 21 that is laterally long when viewed from the front
and removably fitted to open front 6 of container body 1, a
front plate 22 that covers the open front 6 ofthis casing 21 and
alocking mechanism 23 that is located between the casing 21
and front plate 22.

[0046] Casing 21 is given as an approximately dish-like
form with a shallow bottom in section, basically having a
frame-like peripheral wall while the central part is projec-
tively formed in an approximately box-like shape from the
rear side to the front side when viewed from the front so as to
section fitting spaces for locking mechanism 23 with multiple
screw bosses between the central part and the peripheral walls
on both left and right sides. Passage holes 24 for locking
mechanism 23 are formed at top and bottom of the peripheral
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wall of this casing 21 on both sides. Each passage hole 24
opposes an engagement hole bored in the inner peripheral
surface of rim flange 12.

[0047] Removably attached to the rear side of casing 21 is
a front retainer 25 that elastically holds semiconductor wafers
W. This front retainer 25 has, for example a pair of vertically
long frames removably attached at both side parts on the rear
side of casing 21. The stile of each frame is integrally formed
with multiple elastic pieces 26 that are arranged vertically,
each obliquely extending toward the center on the rear side of
casing 21. Integrally formed at the front end of elastic piece
26 is a small holder block 27 for holding the front rim of
semiconductor wafer W by means of a V-groove.

[0048] Formed along the periphery on the rear side of cas-
ing 21 is a frame-shaped fitting groove. An elastically
deformable lip type gasket is snuggly fitted in this fitting
groove. This gasket comes into press-contact inside rim
flange 12 of container body 1. This gasket is comprised of a
frame-shaped base that forms hermetic contact inside rim
flange 12 of container body 1, an endless sealing piece that
extends from this base and comes into press-contact with rim
flange 12 and base-positioning fitting projections that are
projected from the base, come into press-contact inside the
fitting groove, and formed of predetermined molding mate-
rial.

[0049] The sealing piece of the gasket obliquely extends
from its base and appropriately flexes and comes into press-
contact with the inner peripheral surface of rim flange 12, to
thereby prevent external air from penetrating into the interior
of'the substrate storing container and hence prevent semicon-
ductor wafers W from contamination, as well as to provide a
function of maintaining the oxygen concentration and the
relative humidity over a long period of time after purging of
air inside the substrate storing container with an inert gas. As
the molding material for the gasket, polyester-based, polyole-
fin-based, polystyrene-based thermoplastic elastomers,
fluoro rubber, IR rubber and the like, having a spring hardness
(JIS A-hardness) of 80 Hs or lower, measured by JIS K7202,
can be considered.

[0050] Front plate 22 is given in the form of a laterally long
flat plate corresponding to the open front side of casing 21,
and formed with pairs of operation ports 28 for locking
mechanism 23 and multiple attachment holes, so that the front
plate is positioned and fixed to the front side of casing 21 by
screwing fixing screws passing through these multiple attach-
ment holes into the screw bosses on casing 21.

[0051] Locking mechanism 23 includes: a pair of rotary
plates that are disposed left and right and rotationally oper-
ated by operational pins of a door opening and closing appa-
ratus that pass through operation ports 28 of front plate 22; a
plurality of slide plates that slide upwards and downwards as
each rotary plate rotates; and a plurality of engagement claws
29 that are projected from passage holes 24 of casing 21 and
engaged into engagement holes of rim flange 12 as each slide
plate slides, and is positioned in front of front retainer 25 to
assure rigidity of door 20.

[0052] With the above, synthetic resin of a type having a
water absorption of 0.1% or lower, a heat distortion tempera-
ture of 120 deg. C. or higher and outgassing in a total amount
of 15 ppm or lower when measured after a 24 hour heating at
80 deg. C. by the dynamic headspace technique, is selected as
the molding material for molding container body 1 and door
20 of the substrate storing container. Specifically, at least one
kind from cycloolefin polymer (COP), liquid crystal polymer
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(LCP), polyetheretherketone (PEEK), polybutylene tereph-
thalate (PBT) and polyethylene terephthalate (PET), or an
alloy resin of these, may be selected.

[0053] The reason why the water absorption of the syn-
thetic resin is specified to be 0.1% or lower is that when the
water absorption is 0.1% or lower, it is possible to maintain
the state in which the relativity humidity inside the substrate
storing container is 5% or lower for one hour or longer. In
contrast, when the water absorption exceeds 0.1%, even if the
relative humidity in the substrate storing container is reduced
to 5% or lower, it is impossible to keep the relative humidity
lower than 5% over a long period of time because moisture is
released from the surface of the substrate storing container.
[0054] In view of the water absorption, as the synthetic
resin for container body 1 and door 20, cycloolefin polymer or
liquid crystal polymer, of which the water absorption can be
specified to be 0.02% or lower, is the best selection. Selection
of these makes it possible to keep the state with the relative
humidity 5% or lower for two hours or longer when air inside
container body 1 with its open front 6 fitted with door 20 is
purged by nitrogen gas or the like so as to make the relative
humidity equal to or lower than 5%

[0055] Since there occurs an anisotropy problem when a
liquid crystal polymer is used, according to one or more
embodiments of the present invention, a filler such as con-
ductive carbon fiber or the like is added in an amount of 10 to
40wt % as a countermeasure. Further, typically, liquid crystal
polymers are classified into two kinds, thermotropic and lyo-
tropic types. The molding material used herein is of the ther-
motropic type, which is defined as a synthetic resin presenting
a liquid crystalline mode in which straight chains of mol-
ecules are highly oriented and aligned regularly in a molten
state.

[0056] Since the thus specified liquid crystal polymer pre-
sents good moldability, the wall thickness of the substrate
storing container can be reduced to less than 4 mm or, accord-
ing to one or more embodiments of the present invention, to 2
to 3 mm. This enables the substrate storing container to be
reduced in weight by 10% or greater.

[0057] Further, the liquid crystal polymer forms a two-
layered structure composed of a skin layer having a high
strength with polymers fully aligned at the time of molding
and a core layer enclosed by the skin layer and having a low
strength with polymers poorly aligned. Accordingly, as the
liquid crystal polymer is made thinner, the ratio of the skin
layer becomes greater, hence the strength per unit area
becomes greater. It is hence possible to improve the strength
of'the substrate storing container even if the container is made
thinner. Moreover, if a type of polymer having a liquid crys-
tallization temperature of 250 deg. C. or higher is used for
molding and then annealed, it is possible to markedly reduce
the outgas that arises from the substrate storing container
during usage.

[0058] The synthetic resin is demanded to have a heat dis-
tortion temperature of 120 deg. C. or higher. This is because
when the heat distortion temperature is 120 deg. C. or higher,
it is possible to prevent the sealability of container body 1
from lowering, and it is possible to expect the effect when air
in the substrate storing container is purged by an inert gas or
the like.

[0059] That is, there is a case in which semiconductor
wafers W are thermally processed at a high temperature state
and cooled to 80 to 100 deg. C., and then inserted into the
substrate storing container to be kept. In this case, if the heat
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distortion temperature of the synthetic resin is equal to or
higher than 120 deg. C., it is possible to eradicate the possi-
bility of deformation at the contact area of supporting pieces
7 and the like of container body 1 with semiconductor wafers
W and the fear of deformation of container body 1 due to
built-up heat inside the substrate storing container and con-
sequent sealability lowering at front 6 of container body 1. As
aresult, a higher airtightness can be maintained by the gasket,
it is hence possible to expect excellent effect when air in the
substrate storing container is purged with an inert gas or dry
air.

[0060] For the measurement of the total outgas quantity of
a synthetic resin, according to one or more embodiments of
the present invention, the dynamic headspace technique that
is suitable for microanalysis is used. This dynamic headspace
technique, differing from other methods such as the static
headspace technique and the like, enables approximately total
collection of target components, hence it is possible to mea-
sure the specimen in minute quantities and expect improve-
ment of detection sensitivity.

[0061] In consideration of the above aspects, in order to
suppress and prevent deformation accompanied by contact
with thermally processed semiconductor wafer W, each sup-
porting piece 7 of container body 1 is molded of molding
material containing synthetic resin having a heat distortion
temperature of 120 deg. C. or higher and a water absorption of
0.1% or lower. As the synthetic resin for this molding mate-
rial, at least one kind from cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephthalate
and polyethylene terephthalate, or an alloy resin of these, may
be selected. Of these, liquid crystal polymer, polyetherether-
ketone and polybutylene terephthalate are excellent in rigid-
ity and particularly preferable, although not required accord-
ing to one or more embodiments of the present invention.

[0062] Since molding of each supporting piece 7 with the
thus specified synthetic resin enables safe holding of semi-
conductor wafers W on supporting pieces 7, it is possible to
prevent displacement of semiconductor wafers W as well as
to prevent generation of particles that would exert adverse
influence on semiconductor wafers W. In particular, liquid
crystal polymer, polyetheretherketone and polybutylene
terephthalate are excellent in heat resistance, so that selective
use of these to mold supporting pieces 7 makes it possible to
reduce generation of organic matter that would be accompa-
nied by contact with thermally treated semiconductor wafers
W and hence prevent adherence of organic matter to the
semiconductor wafers W.

[0063] Other than coil springs and filters, each opening and
closing valve 9 of container body 1 is also formed of molding
material containing synthetic resin having a heat distortion
temperature of 120 deg. C. or higher and a water absorption of
0.1% or lower. As this synthetic resin, at least one kind from
cycloolefin polymer, liquid crystal polymer, polyetherether-
ketone, polybutylene terephthalate and polyethylene tereph-
thalate and polyphenylene sulfide (PPS), or an alloy resin of
these, may be used.

[0064] Molding opening and closing valve9 with the mold-
ing material containing the above synthetic resin can prevent
discharge of moisture into the air at the time of air purging and
discharge of moisture into the interior of the substrate storing
container, hence making it possible to keep the relative
humidity in the substrate storing container to as low as 5% or
lower.
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[0065] Also as for front retainer 25 of door 20, in order to
suppress deformation accompanied by contact with thermally
processed semiconductor wafer W, the front retainer is
molded of molding material containing synthetic resin having
a heat distortion temperature of 120 deg. C. or higher and a
water absorption of 0.1% or lower. As the synthetic resin, at
least one kind from cycloolefin polymer, liquid crystal poly-
mer, polyetheretherketone, polybutylene terephthalate and
polyethylene terephthalate, or an alloy resin of these, may be
considered, and in particular, liquid crystal polymer, poly-
etheretherketone and polybutylene terephthalate are excel-
lent in rigidity and preferable, although not required accord-
ing to one or more embodiments of the present invention.
[0066] The molding material may be composed of the
aforementioned synthetic resin alone, but when the substrate
storing container is used for in-process operation, according
to one or more embodiments of the present invention, an
appropriate amount of conductive filler may be added in view
of'preventing adherence of particles to semiconductor wafers
W or damage to semiconductor wafers W due to discharge of
static electricity. As the conductive filler, conductive carbon
black, carbon fiber, carbon nanotube, metal fiber, metal oxide,
conductive polymer and the like may be considered. One of
these materials may be alloyed with the other material, or
these materials may be used in combination.

[0067] When, for example, 10 to 30 wt % of carbon fiber is
added to a synthetic resin selected from the above-described
group of synthetic resin, the volume resistance of the sub-
strate storing container can be specified to be 10%Q2 or lower,
and according to one or more embodiments of the present
invention, 10°Q2 or lower. Specifying the volume resistance of
the substrate storing container to be equal to 10*C2 or lower in
this way, makes it possible to prevent particles from adhering
to semiconductor wafers W accommodated in the substrate
storing container and prevent damage to semiconductor
wafers W accompanied by discharge of static electricity.
[0068] According to the above configuration, since the syn-
thetic resin in the molding material of the substrate storing
container employs a synthetic resin with a low water content,
when the relative humidity inside the substrate storing con-
tainer has been reduced down to 1% by purging the interior of
the substrate storing container with nitrogen gas (with a
purity of 99.999%), the substrate storing container is left after
stoppage of the air purging and then the relative humidity is
measured by a preset hygrometer inside the substrate storing
container, it is possible to maintain this humidity for one hour
or longer. Accordingly, the humidity inside the substrate stor-
ing container can be kept low, so that it is possible to prevent
semiconductor wafers W from contamination, and even after
circuit patterns have been formed on the surface of semicon-
ductor wafers W the circuit patterns can be kept from being
corroded during storage.

[0069] Further, container body 1 and door 20 that have
areas connecting from the external surface to the internal
surface of the substrate storing container, and opening and
closing valves 9 are formed of a molding material having a
water absorption of 0.1% or low and outgassing in a total
amount of 15 ppm when measured by the dynamic headspace
technique after a 24 hour heating at 80 deg. C. while multiple
supporting pieces 7 and front retainer 25 that come in contact
with semiconductor wafers Ware formed of a molding mate-
rial having a water absorption of 0.1% or low and outgassing
in a total amount of 15 ppm when measured by the dynamic
headspace technique after a 24 hour heating at 80 deg. C.
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Accordingly, it is possible to keep the relative humidity inside
the substrate storing container to as low as 5% or lower, over
a long period.

[0070] Further, as the molding material, if a molding mate-
rial having a heat distortion temperature of 120 deg. C. or
higher, in addition to the above properties is selected, it is
possible to eftectively suppress and prevent loss of sealability
of' the substrate storing container and hence keep the relative
humidity of the substrate storing container at the low level for
a longer period of time.

[0071] Itisunderstood that if the sealability of the substrate
storing container is not good enough, external air penetrates
into the substrate storing container, so that it is difficult to
keep the relative humidity inside the substrate storing con-
tainer low. Therefore, according to one or more embodiments
of the present invention, when the substrate storing container
is set in an airtight chamber, and these are decompressed to
-0.3 kPa and -30kPa, respectively, and evolution of the inner
pressure of the substrate storing container is observed, the
decompressed state of the substrate storing container can be
hermetically maintained.

[0072] Further, though in the above embodiments multiple
supporting pieces 7 are arrayed on both side walls 5 of con-
tainer body 1, multiple supporting pieces 7 may be integrally
molded on both side walls 5 of container body 1, or separate
supporting pieces 7 may be attached afterwards to both side
walls 5 of molded container body 1. Bottom plate 10 of
container body 1 may be formed of the same molding material
as opening and closing valve 9, or may be omitted.

[0073] Further, front retainer 25 of the above embodiments
may be formed of a vertically long frame that is removably
attached to the center on the rear side of casing 21, a plurality
of elastic pieces 26 vertically arrayed and suspended between
apair of stiles of this frame and holding blocks 27, each being
formed in individual elastic piece 26 and holding the periph-
eral edge in the front of semiconductor wafer W with a
V-groove.

[0074] Next, examples of embodiments of the present
invention will be described with a comparative example.

EXAMPLES

[0075] Measurement of the Relative Humidity Inside the
Substrate Storing Container

[0076] The container body shown in FIGS. 1 and 2, the
supporting pieces, opening and closing valves, door and front
retainer were formed of respective molding materials shown
in Table 1, to prepare substrate storing containers of examples
1,2 and 3.

[0077] After production of the substrate storing containers
of examples 1 and 2 and 3, the interior of the hermetically
sealed substrate storing container was purged by nitrogen gas
with a purity of 99.999% to reduce the relative humidity
inside the substrate storing container down to 1%, then the air
purging was stopped. After letting the substrate storing con-
tainer alone, the humidity was measured by a humidity sensor
preset inside the substrate storing container, to thereby mea-
sure the time at which the relative humidity inside the sub-
strate storing container exceeds 5%. The measurements are
shown in Table 2.

[0078] Measurement of Resistivity

[0079] The surface resistance of each of substrate storing
containers of examples 1, 2 and 3 was measured by a resis-
tance meter (Model 5501DM: a product of SANWA M.IL.
TECHNOS CO.,LTD) and the result is shown in Table 2. The
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surface resistance of the substrate storing container was mea-
sured conforming to ASTM D257, under an environment
with a temperature of 24 deg. C. and a humidity of 50%.
[0080] Measurement of Total Outgas Quantity

[0081] In order to measure the amount of outgas from the
molding material of each of the substrate storing containers of
examples 1, 2 and 3, outgas arising when 0.1 g of pellet
material is heated at 80 deg. C. over 60 minutes under circu-
lation of high-purity helium by the dynamic headspace tech-
nique, was collected and the collected gas was analyzed by
gas chromatography. Then, the total amount of outgas was
measured and quantiated using n-decane as a reference mate-
rial. The result is shown in Table 2.

Comparative Example

[0082] The container body shown in FIGS. 1 and 2, the
supporting pieces, opening and closing valves, door and front
retainer were formed of respective molding materials shown
in Table 1, to prepare a substrate storing container of a com-
parative example. After production of the substrate storing
container of the comparative example, the relative humidity
inside the substrate storing container, the resistivity and the
total amount of outgas were measured in the same manner as
the examples. The result is shown in Table 2.

TABLE 1
Support- Opening/
Container ing Front Closing
Body Door Piece  Retainer  Valve
Example 1
Synthetic Resin Ccop COP PBT PBT COP
Water <0.01 <0.01 0.08 0.08 <0.01
Absorption(%)
Heat Distortion 123 123 205 205 123
Temperature
(Deg. C.)
Example 2
Synthetic Resin LCP + LCP + LCP + PEEK cor
Conduc-  Conduc-  Conduc-
tive tive tive
CF15 CF15 CF15
wt % wt % wt %
Water 0.02 0.02 0.02 0.08 <0.01
Absorption(%)
Heat Distortion 305 305 305 315 123
Temperature
(Deg. C.)
Example 3
Synthetic Resin LCP + cor PEEK PET PPS
Conduc-
tive
CF15
wt %
Water 0.02 <0.01 0.08 0.08 0.02
Absorption(%)
Heat 305 123 315 226 260
Distortion
Temperature
(Deg. C.)
Comparative
Example
Synthetic PC+ PC PC+ PEEK PC
Resin Conduc- Conduc-
tive tive
CF10 CF10
wt % wt %
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TABLE 1-continued

Support- Opening/
Container ing Front Closing
Body Door Piece  Retainer  Valve
‘Water 0.24 0.24 0.24 0.08 0.24
Absorption(%)
Heat 130 127 130 315 127
Distortion
Temperature
(Deg. C.)
TABLE 2
Surface Maintained time
Resistance Total Outgas at a relative
(Q) quantity (ppm) humidity of 5%
Example 1  10%2 5 120
Example2 104 0.3 120
Example 3 10% 2 120
Comparative 10° 20 10
Example
[0083] The substrate storing containers of examples 1, 2

and 3 were measured as to relative humidity, resistance and
total outgas quantity, and very satisfactory result could be
obtained. In contrast to this, the substrate storing container of
the comparative example could not present a satisfactory
result.

[0084] While the invention has been described with respect
to a limited number of embodiments, those skilled in the art,
having benefit of this disclosure, will appreciate that other
embodiments can be devised which do not depart from the
scope of the invention as disclosed herein. Accordingly, the
scope of the invention should be limited only by the attached
claims.

DESCRIPTION OF REFERENCE NUMERALS

[0085] 1 container body

[0086] 2 bottom plate

[0087] 3 top plate

[0088] 4 rear side wall

[0089] 5 side wall

[0090] 6 front

[0091] 7 supporting piece (supporter)
[0092] 9 opening and closing valve
[0093] 12 rim flange

[0094] 20 door element

[0095] 21 casing

[0096] 22 front plate

[0097] 23 locking mechanism

[0098] 25 front retainer (retainer)
[0099] W semiconductor wafer (substrate)

1. A substrate storing container comprising:

a container body for accommodating substrates; and

a door that is detachably fitted to an opening of the con-
tainer body with a gasket interposed therebetween,

wherein the container body and door are separately formed
of molding material containing synthetic resin having a
water absorption of 0.1% or lower and outgassing in a
total amount of 15 ppm or lower when measured after a
24 hour heating at 80 deg. C. by the dynamic headspace
technique,
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wherein the synthetic resin in the molding material is at
least one kind selected from cycloolefin polymer, liquid
crystal polymer, polyetheretherketone, polybutylene
terephthalate, polyethylene terephthalate, and an alloy
resin of cycloolefin polymer, liquid crystal polymer,
polyetheretherketone, polybutylene terephthalate, or
polyethylene terephthalate.

2. The substrate storing container according to claim 1,
wherein when air inside the container body with the door
fitted to the opening is purged so as to make the relative
humidity 5% or lower, the state in which the relative humidity
is 5% or lower can be maintained for two hours or longer.

3. The substrate storing container according to claim 1,
wherein the heat distortion temperature of the synthetic resin
of the molding material is specified to be 120 deg. C. or
higher.

4. The substrate storing container according to claim 1,
further comprising:
a supporting structure disposed in the container body for
supporting substrates,

wherein the supporting structure is formed of molding
material containing synthetic resin having a heat distor-
tion temperature of 120 deg. C. or higher and a water
absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

5. The substrate storing container according to claim 1,

further comprising:

opening and closing valves for air replacement, attached to
the container body,

wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.

6. The substrate storing container according to claim 1,

wherein the door has a substrate holding retainer attached
thereto,

wherein the retainer is formed of molding material con-
taining synthetic resin having a heat distortion tempera-
ture of 120 deg. C. or higher and a water absorption of
0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.
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7. The substrate storing container according to claim 2,
wherein the heat distortion temperature of the synthetic resin
of the molding material is specified to be 120 deg. C. or
higher.

8. The substrate storing container according to claim 2,
further comprising:

a supporting structure disposed in the container body for

supporting substrates,

wherein the supporting structure is formed of molding

material containing synthetic resin having a heat distor-
tion temperature of 120 deg. C. or higher and a water
absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-

posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

9. The substrate storing container according to claim 3,
further comprising:

a supporting structure disposed in the container body for

supporting substrates,

wherein the supporting structure is formed of molding

material containing synthetic resin having a heat distor-
tion temperature of 120 deg. C. or higher and a water
absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-

posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

10. The substrate storing container according to claim 7,
further comprising:

a supporting structure disposed in the container body for

supporting substrates,

wherein the supporting structure is formed of molding

material containing synthetic resin having a heat distor-
tion temperature of 120 deg. C. or higher and a water
absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-

posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

11. The substrate storing container according to claim 2,
further comprising:

opening and closing valves for air replacement, attached to

the container body,
wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin

May 3, 2012

polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.
12. The substrate storing container according to claim 3,
further comprising:
opening and closing valves for air replacement, attached to
the container body,
wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and
wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.
13. The substrate storing container according to claim 4,
further comprising:
opening and closing valves for air replacement, attached to
the container body,
wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and
wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.
14. The substrate storing container according to claim 7,
further comprising:
opening and closing valves for air replacement, attached to
the container body,
wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and
wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.
15. The substrate storing container according to claim 8,
further comprising:
opening and closing valves for air replacement, attached to
the container body,
wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and
wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
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polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.

16. The substrate storing container according to claim 9,

further comprising:

opening and closing valves for air replacement, attached to
the container body,

wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.

17. The substrate storing container according to claim 10,

further comprising:

opening and closing valves for air replacement, attached to
the container body,

wherein part of the opening and closing valve is formed of
molding material containing synthetic resin having a
heat distortion temperature of 120 deg. C. or higher and
a water absorption of 0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
polyphenylene sulfide, and an alloy resin of cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
or polyphenylene sulfide.

18. The substrate storing container according to claim 2,

wherein the door has a substrate holding retainer attached
thereto,
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wherein the retainer is formed of molding material con-
taining synthetic resin having a heat distortion tempera-
ture of 120 deg. C. or higher and a water absorption of
0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

19. The substrate storing container according to claim 4,

wherein the door has a substrate holding retainer attached
thereto,

wherein the retainer is formed of molding material con-
taining synthetic resin having a heat distortion tempera-
ture of 120 deg. C. or higher and a water absorption of
0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.

20. The substrate storing container according to claim 4,

wherein the door has a substrate holding retainer attached
thereto,

wherein the retainer is formed of molding material con-
taining synthetic resin having a heat distortion tempera-
ture of 120 deg. C. or higher and a water absorption of
0.1% or lower, and

wherein the synthetic resin of the molding material is com-
posed of at least one kind selected from cycloolefin
polymer, liquid crystal polymer, polyetheretherketone,
polybutylene terephthalate, polyethylene terephthalate,
and an alloy resin of cycloolefin polymer, liquid crystal
polymer, polyetheretherketone, polybutylene terephtha-
late, or polyethylene terephthalate.
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