
1 SPECIFICATION DOOR STRUCTURE AND SUBSTRATE STORAGE CONTAINER
Technical Field [0001] The present invention relates to a door
structure for 5 a container body for storing substrates such as
semiconductor wafers and the like as well as a substrate storage
container. Background Art  [0002] Though not illustrated, a
conventional substrate storage container is comprised of a container
body for storing 10 a plurality of substrates such as semiconductor
wafers in alignment and a door structure to be detachably fitted into
the open front portion of the container body. This substrate storage
container is set to semiconductor wafer processing equipment in
amass-production process of semiconductor parts , 15 and its door
structure is automatically opened and closed by a door
opening/closing device of the processing equipment, to meet the
demands for cleanness (see Patent documents 1 and 2) . [0003] While
the substrate storage container is basically 20constructed such that
the door structure is opened and closed automatically by the door
opening/closing device of the processing equipment, the door
structure is manually opened and closed by an operator when a trouble
takes place or when a test is carried out. In this case, the operator
detaches 25the door structure from the container body using a
dedicated 



2  small tool or detaches the door structure from the container body
by turning the opening/closing handle for manual operation, which is
previously attached in a pivotable manner on the front side of the
door structure. 5Patent document 1:       Japanese Patent Application
Laid-open Hei 11 No.91864 Patent document 2:       Japanese Patent
Application Laid-open 2003-174081 Disclosure of the Invention
10Problems to be Solved by the Invention  [0004] The conventional
substrate storage container is thus constructed and the door
structure is manually detached from the container body using a
dedicated small tool or using an opening/closing handle for manual
operation. When a special 15 tool is used, the tool need be provided
for each processing stage, and there is a risk of it being lost
because it is small. On the other hand, when an opening/closing
handle is used, it is necessary to previously attach the
opening/closing handle in a pivotable manner on the front side of the
door 20structure, hence it takes time and labor to do this work and
there is also the problem that the configuration is complicated.
[0005] Since the opening/closing handle is movable, there is also the
problem that particles are prone to arise around 25the frictionally
movable parts due to vibration and impacts  



3 during transportation. Moreover, there is more than a small concern
that it takes a long time for a drying process of the door structure
after washing because washing water is prone to stay around the pivot
shaft of the opening/closing 5  handle and hollow parts for operation
during washing the door structure.  [0006] The present invention has
been devised in view of the above, it is therefore an object of the
present invention to provide a door structure and a substrate storage
container 10 with which there is less fear that even when the door is
manually opened and closed, its parts, accessories and the like are
lost, with which particles are unlikely to arise due to vibration,
impacts and the like during transportation and with which it does not
take long time to dry after washing. 15Means for Solving the Problems
[0007] In the present invention, in order to solve the above problem,
a door structure that is detachably fitted into an opening portion of
a container body for storing substrates, includes: a casing to be
fitted to the opening portion of 20 the container body; a locking
mechanism provided in the casing for locking the casing by causing an
engaging piece to project out from the peripheral wall of the casing
in a retractable manner based on rotation of a rotator so as to
interfere with the inner periphery of the opening portion of the
container 25body; a cover for enclosing the locking mechanism; and an
4 operational window formed in the cover so as to oppose the rotator.
[0008] Here, the locking mechanism may preferably include: 



an externally operable rotator that is rotatably supported 5 on the
casing of the door structure; a plurality of couplers that are
supported by the casing and reciprocate inwards and outwards of the
casing as the rotator rotates; and a plurality of engaging pieces
that are coupled with individual couplers and project from, and
retract into, through-holes in the 10peripheral wall of the casing by
reciprocating movement of the couplers.        It is also preferable
that the rotator of the locking mechanism includes a manual operating
means in the part opposing the operational window. 15[0009] Also, the
manual operating means may comprise a finger insertion hole formed in
the rotator of the locking mechanism. Also, a finger engaging piece
may be formed around the finger insertion hole of the rotator. Also,
the manual operating means may comprise an 20operational bar that is
formed with the rotator of the locking mechanism and exposed from the
operational window.       Also, the manual operating means may
comprise knurling formed on the rotator of the locking mechanism.
[0010] Further, in the present invention, in order to solve 25the
above problem, a substrate storage container is  



5 characterized in that one of the door structures according to
Claims 1 through 6 is detachably fitted into the opening portion of a
container body for storing substrates. Here, the inner periphery of
the opening portion of the 5 container body may be formed with a
plurality of engaging holes to be interfered by the engaging pieces
of the locking mechanism.  [0011] Here, the substrates defined in the
scope of the claims may at least include a single or plurality of
semiconductor 10 wafers, reclaimed wafers, glass wafers and the like
of 200 mm, 300 mm and 450 mm in diameter. Further, the container body
and substrate storage container are not particularly limited to being
transparent, opaque, translucent, of a top open box type, of a front
open box type, of a bottom open 15box type, for in-house, for
shipment or the like.  [0012] As to the locking mechanism, the
number, either single or plural, or removability is not particularly
limited. The engaging piece of this locking mechanism may include a
claw, roller and the like. The number, either single or plural, 20 or
the shape, of the operational window is not particularly limited. For
example the operational windowmay have an arced, circular,
rectangular, polygonal, elliptic or other shape. Further, as to the
finger insertion hole (either with a bottom or without bottom) of the
manual operating means, the finger 25engaging piece and the
operational bar (including a lever  6 etc.), their numbers, either
single or plural, and the shape are not particularly limited. 



[0013] According to the present invention, when the door structure of
the container body for storing substrates is 5 opened and closed
manually, it is possible to manually operate the locking mechanism to
open and close the door structure by inserting fingers, a rod or the
like, into the operational window of the cover and turning the
rotator of the locking mechanism. 10Effect of the Invention  [0014]
The present invention has the effect that there is less fear that
even when, for example the door structure is manually opened and
closed, its parts, accessories and the like are lost and that
particles are prevented from arising 15 in the door structure due to
even undergoingvibration, impacts and the like during transportation.
Further it is possible to speed up the drying operation of the door
structure after washing. Further, since it is possible to hook the
fingers etc., 20 properly on the rotator of the locking mechanism
when the finger insertion hole is used as a manual operating means,
the manual operation is made easy.      [0015] Further, when the
finger insertion hole as the manual operating means is formed with a
finger engaging piece, it 25is possible to positively transfer the
operating force from 7 the fingers etc., to the rotator of the
locking mechanism.       Moreover, the manual operating means is
constructed of knurling formed on the rotator of the locking
mechanism, it is possible with a simple configuration to prevent
fingers 5etc., from slipping when the rotator of the locking
mechanism 



is operated. Brief Description of Drawings [0016] [FIG. 1] is an
overall perspective illustrative view 10schematically showing the
embodiment of a door structure and a substrate storage container
according to the present invention.  [FIG. 2] is a front illustrative
view schematically showing a door structure in the embodiment of a
door structure and 15a substrate storage container according to the
present invention. [FIG. 3] is a front illustrative view
schematically showing the door structure of FIG. 2 from which its
cover is detached. [FIG. 4] is a front illustrative view
schematically showing 20 a state where the rotary plates in FIG. 3
are rotated 90. [FIG. 5] is a front illustrative view schematically
showing a rotary plate in a locking mechanism in the embodiment of a
door structure and a substrate storage container according to the
present invention. 25[FIG. 6] is a front illustrative view
schematically showing  



B a state where the rotary plate of FIG. 5 has been rotated. [FIG. 7]
is a front illustrative view schematically showing a state where the
rotary plate of FIG. 6 has been rotated. [FIG. 8] is a front
illustrative view schematically showing 5a cover in the embodiment of
a door structure and a substrate storage container according to the
present invention. [FIG. 9] is a perspective illustrative view
schematically showing a rotary plate of a locking mechanism in the
second embodiment of a door structure and a substrate storage
10container according to the present invention.  [FIG. 10] is a
perspective illustrative view schematically showing a locking
mechanism in the second embodiment of a door structure and a
substrate storage container according to the present invention.
15[FIG. 11] is a perspective illustrative view schematically showing
a rotary plate of a locking mechanism in the third embodiment of a
door structure and a substrate storage container according to the
present invention. [FIG. 12] is a perspective illustrative view
schematically 20 showing a locking mechanism in the third embodiment
of a door structure and a substrate storage container according to
the present invention.       [FIG. 13] is a perspective illustrative
view schematically showing a locking mechanism in the fourth
embodiment of a 25door structure and a substrate storage container
according  to the present invention. 



Description of Reference Numerals [0017] 1Container body 52Open front
portion (opening portion) 10Door structure 11 Casing 14 Locking
mechanism 15Rotary plate (rotator) 1016 Operational hole 19 Coupling
plate 21 Engaging claw (engaging piece) 22Cover plate (cover) 24
Operational opening 



1530 Operational window 40 Manual operating means 41 Finger insertion
hole 42 Finger engagement rib 43 Operational bar 2043A Operational
bar 44 Knurling Best Mode for Carrying Out the Invention      [0018]
Referring to the drawings, a preferred embodiment of
thepresentinventionwillbedescribedhereinbelow. As shown 25in FIGS. 1
through 8, a substrate storage container of the  10 present
embodiment includes a container body 1 for accommodating a plurality
of substrates, a door structure 10 to be detachably fitted in a
sealing manner into an open front portion 2 of this container body 1.
This door structure 5 10 is constructed of a casing 11 detachably
fitted into open front portion 2 of container body 1, a plurality of
locking mechanisms 14 disposed on the front side of this casing 11
for locking casing 11 by projecting a plurality of engaging claws 21
from the peripheral wall of casing 11 in a retractable 



10 manner as each rotary plate 15 is turned so that the claws engage
the inner periphery of open front portion 2 of container body 1, a
plurality of cover plates 22 attached on the front side of casing 11
to cover individual locking mechanisms 14, and a plurality of
operational windows 30 which are each formed 15 in cover plate 22 so
as to partially oppose individual rotary plate 15. A manual operating
means 40 is provided for rotary plate 15 of each locking mechanism 14
at the position opposing operational window 30. [0019] Though not
shown, the substrates are thin round 20 semiconductor wafers (Si
wafers and the like) of 300 mm in diameter, and in order to
distinguish the crystal orientation and position the semiconductor
wafers, part of its periphery is selectively and linearly cut out to
form an orientation flat, or part of its periphery is cut out with a
substantially 25narrow groove to form a notch. Stored and aligned in
container  11 body 1 are 1 to 25 or 1 to 26 substrates.  [0020] As
shown in FIG. 1, container body 1 is inj ection molded using a
predetermined molding material into a front open box type having an
opening on its front side. Examples of molding 5 material for this
container body 1 include thermoplastic resin such as polycarbonate,
cycloolefin polymer, polyether imide, polyether sulfone, polyether
ether ketone and the like. This thermoplastic resin is blended with
conducive components such as conductive carbon, conductive fibers,
metal fibers, 10conductive high polymers, etc., various antistatic
agents, UV absorbers and the like, as appropriate.  [0021] In
container body 1, a pair of left and right rear retainers for fitting
and holding the rear peripheral part of the substrate are
projectively formed on the rear interior 



15 side. Pairs of the rear retainers are formed vertically at
intervals of a predetermined gap. Further, a pair of left and right
teeth that horizontally support substrates at their periphery on both
sides are projectively formed on both interior sides of container
body 1. Pairs- of left and right 20  teeth opposing each other are
formed vertically at intervals of a predetermined gap. [0022]
Detachably attached to the bottom of container body 1 is a flat
bottom plate of an approximately Y-shape, polygon, triangle or the
like. This bottom plate is attached and 25arranged with a plurality
of positioning tools having an  12 approximately V-shaped section for
positioning to unillustrated processing equipment. Attached to the
top center of container body 1 is a detachable flange having an
approximately rectangular shape, when viewed from top, which 5 is
held by an unillustrated transport robot. Open front portion 2 of
container body 1 is bent and formed to have a step extended outwards,
as shown in FIGS. 1 and 2. The flat stepped surface of this step
functions to be the seal-forming surface for door structure 10.
10[0023] A pair of left and right engaging holes for receiving
engaging claws 21 of locking mechanism 14 are hollowed and formed a
predetermined distance apart from each other at top and bottom on the
inner periphery of open front portion 2 of container body 1 while
manual handles to be gripped by 15 the operator are detachably
attached in the center of the outer surface of both the left and
right side portions of container body 1. [0024] Casing 11 of door
structure 10, multiple locking mechanisms 19, multiple cover plates
22 and manual operating 



20 means 40 are molded using the same molding material as for
container body 1. As shown in FIGS. 1 to 4, casing 11 is basically
formed in a laterally-long rectangular shape having an approximately
dish-like section with a central part 12 of an approximately
rectangle protruded to the surface side 25(front side) so as to
relatively form hollows on the left  13 and right side portions.
Locking mechanisms 14 are arranged inside both the left and right
hollows while rectangular through-holes are formed at both sides on
the top and bottom peripheral walls. 5[0025] As shown in the same
drawings, in central part 12 of casing 11, circular suction areas 13
to be suctioned by door opening/closing device of the processing
equipment are formed at the top and the bottom on both sides on the
front side while an elastic front retainer for fitting and
horizontally 10 holding the front edges of substrates is detachably
attached on the hollowed interior side. Further, a frame-like endless
fitting and holding groove having an approximately U-shaped section
is formed along the periphery of the interior side of casing 11.
Inserted into this fitting and holding groove 15 is an elastically
deformable sealing gasket that comes into press-contact with the
seal-forming surface of container body 1. This sealing gasket is
formed endlessly using, for example silicone rubber, fluororubber or
the like. [0026] As shown in FIGS. 3 through 7, each locking
mechanism 20 14 includes: a rotary plate 15 that is rotatably
supported on the front side of casing 11 and rotationally operated
from the outside of door structure 10 by the door opening/closing
device of the processing equipment; a pair of coupling plates 19
which each are slidably supported on the front side of 25casing 11 by
a plurality of guide pins and guides and slide  



14 vertically inwards and outwards of casing 11 as rotary plate 15
rotates; and a pair of engaging claws 21 which are each axially
supported near the through-hole on the peripheral wall of casing 11
and axially coupled by the front end of 5 each coupling plate 19 so
as to be projected from and retracted into respective through-holes
on the peripheral wall of casing 11 as coupling plates 19 slide.
[0027] Each rotary plate 15 is formed so as to have an approximately
convex section while an operational hole 16 10 having a rectangular
shape when viewed from the front, for permitting external operation
is hollowed in the circular center portion proj ected to the front
side. This rotary plate 15 has a pair of arc slots 17 bored
approximately 180 apart from each other along the periphery thereof
and also has a 15  pair of flexible bent pieces 18 formed
approximately 180 apart on the peripheral edge.  [0028] Each coupling
plate 19 as a coupler is provided in the formof a rectangular
flatplate, anda cylindrical coupling pin 20 at the end on the front
side is fitted in arc slot 20 17 of rotary plate 15 and coupled
therewith. As rotary plate 15 rotates in one direction, the thus
constructed coupling plates 19 slide vertically outwards of casing 11
so as to cause engaging claws 21 that will fit to the engaging holes
of container body 1 to project out from the through-holes 25in the
peripheral wall. As rotary plate 15 rotates in the  15 other
direction, the plates slide vertically inwards of casing 11 so as to
cause engaging claws 21 to return to their original positions. [0029]
As shown in FIGS. 1, 2 and 8, each cover plate 22 is 



5 given in a vertical long shape corresponding to either side part of
casing 11, and a plurality of flexible engaging pieces 23 that
detachably engage casing 11 and the side faces of its central portion
are projectively formed. This cover plate 22 has an operational
opening 24 having a rectangular shape, 10viewed from the front, which
opposes operational hole 16 of rotary plate 15 and communicates
therewith. When the operating key of the door opening/closing device
is inserted into operational hole 16 of rotary plate 15 through this
operational opening 24 and rotated, each locking mechanism 1514 is
operated from the outside.  [0030] As shown in FIGS. 1, 2 and 8,
multiple operational windows 30 are formed so that a pair of hollows
are arranged in approximately the central portion of each cover plate
22 on the left and right sides of operational opening 24. Each
20operational window 30 has an approximately arc shaped configuration
when viewed from the front, partially opposing the front side of
rotary plate 15 and functions to allow for manual operation from the
outside.          [0031] Manual operating means 40 is formed of, as
shown in 25FIGS. 5 to 7, a pair of finger insertion holes 41, bored
in  16 an approximately sectoral form when viewed from the front, and
arranged 1800 part from each other in rotary plate 15 at the
positions opposing operational windows 30, and finger engagement ribs
42 projectively formed from part of the 5 periphery of each finger
insertion hole 41. This manual operating means 40 is molded using the
same molding material as for container body 1.       Here,
operational window 30 and finger insertion hole 41 are preferably
sized conforming to SEMI standard 88 



10(ergonomics engineering for semiconductor manufacturing equipment)
for example.  [0032] In the above, when door structure 10 is manually
detached from container body 1, fingers are fitted into operational
windows 30 of each cover plate 22 and inserted 15 into finger
insertion holes 41 of manual operating means 40 so as to engage
finger engagement ribs 42 and turn rotary plate 15 in an arbitrary
direction. As a result, locking mechanism 14 is operated, whereby
door structure 10 fitted in open front portion 2 of container body 1
can be manually 20detached.  [0033] According to the above, since it
is possible to simply detach door structure 10 from container body 1
by manual operation by use of finger insertion holes 41 and finger
engagement ribs 42 of manful operating means 40 without the 25need of
any dedicated small tool, it is not necessary at all  17 to provide
any tool at each processing stage, hence there is no fear of such a
tool missing. Further, since it is no longer necessary to previously
provide a pivotable opening/closing handle on the front side of door
structure 5 10, it is possible to not only smoothen, simplify, speed
up and make easy the opening and closing work of door structure 10,
but also simplify the configuration of door structure 10. Moreover,
since the opening/closing handle can be omitted, there is no risk of
particles arising at the frictionally 10moving part due to vibration
and impacts during 



transportation.  [0034] Further, since no washing water will stay
around the pivot shaft of the opening/closing handle and hollow parts
for operation due to omission of the opening/closing handle, 15 it is
possible to speed up the drying operation after washing. Also, since
finger insertion holes 41 and finger engagement ribs 42 are
arrangedin rotaryplate 15 at thepositions opposing operational
windows 30, fingers can be easily inserted so that manual operation
will not be hindered. Further, since 20fingers can be engaged
properly when finger insertion holes 41 of manual operating means 40
are used, the manual operation can be made easy. Moreover, use of
finger engagement ribs 42 makes it possible to positively transfer
the finger's operating force to rotary plate 15. 25[0035] Next, FIGS.
9 and 10 show the second embodiment of  18 the present invention. In
this case, manual operating means 40 is formed of a pair of
operational bars 43 that are projectively formed from the front side
of each rotary plate 15 and exposed from operational windows 30 of
each cover plate 522.  [0036] Each operational bar 43 is given in the
form of a linear short rectangular or square piece and arranged
adjacent to 



the end of each arc slot 17 so as to allow the operator to handle and
rotate rotary plate 15 with their fingers. Other 10components are the
same as in the above embodiment, so description is omitted.  [0037]
Also in the present embodiment, it is possible to expect the same
operation and effect as in the above embodiment. In addition, since
operational bar 43 is projected from each 15operational window 30 of
cover plate 22, it is obvious that the amount of insertion of fingers
when a manual operation is to be done can be reduced. Further, the
shape and configuration of manual operating means 40 can be
diversified. [0038] Next, FIGS. 11 and 12 show the third embodiment
of 20 the present invention. In this case, manual operating means 40
is formed of a pair of operational bars 43A that are formed 180 apart
from each other about the center on the front side of each rotary
plate 15 and is exposed fromcircular operational windows 30 of each
cover plate 22. 25[0039] Each operational bar 43A is given as an
approximately  19 open V-shaped bent form greater and longer than
operational bar 43, and extended radially outwards from the center on
the front side of each rotary plate 15 so as to allow the operator to
handle and rotate rotaryplate 15 with their fingers. 5Other
components are the same as in the above embodiment, so description is
omitted. 



[0040] Also in the present embodiment, it is possible to expect the
same operation and effect as in the above embodiment. In addition,
since each operational bar 43A is greater and 10longer than
operational bar 43, it is obvious that a further improved operability
can be obtained.  [0041] Next, FIG. 13 shows the fourth embodiment of
the present invention. In this case, manual operating means 40 is
formed by knurling 44 for anti-slipping, which is formed 15 by
arranging a plurality of incised ridges side by side or obliquely on
the peripheral side of each rotary plate 15 and is exposed from a
plurality of rectangular operational windows 30 in each cover plate
22. Other components are the same as in the above embodiment, so
description is omitted. 20[0042] In the above, when door structure 10
is manually detached from container body 1, fingers are fitted into
operational windows 30 of each cover plate 22 and applied on the
jagged knurling 44 of manual operating means 40 so as to turn rotary
plate 15 in an arbitrary direction. As a 25result, rotary plate 15
will turn smoothly without slip.  20 [0043] Also in the present
embodiment, it is possible to expect the same operation and effect as
in the above embodiment. In addition, since it is no longer necessary
to newly provide a plurality of operational bars 43 for rotary plate
15, the 5configuration of rotary plate 15 can be simplified.  



( t \  CLAIMS 1. A door structure that is detachably fitted into an
opening portion of a container body for storing substrates,
comprising: a casing to be fitted to the opening portion of the
container body; a locking mechanism provided in the casing for
locking the casing by causing an engaging piece to project out from
the peripheral wall of the casing in a retractable manner based on
rotation of a rotator so as to interfere with the inner periphery of
the opening portion of the container body; a cover for enclosing the
locking mechanism; and an operational window formed in the cover so
as to oppose the rotator, wherein the rotator of the locking
mechanism comprises a manual opening portions formed at a pair of
finger insertion holes arranged at a periphery distinctly apart from
a center of the rotation of the rotator; and wherein a finger
engagement piece is projectively formed around at least one of the
finger insertion holes. 



2. The door structure according to Claim1., wherein the manual
opening portion comprises an operational bar that is formed with the
rotator of the locking mechanism and exposed from the operational
window. 3. The door structure according to Claim1, wherein the manual
opening portion comprises knurling formed on the rotator of the
locking mechanism. 4., A substrate storage container including a door
structure that is detachably fitted into the opening portion of a
container body for storing substrates, the door structure comprising:
22- a casing to be fitted to the opening portion of the container
body; a locking mechanism provided in the casing for locking the
casing by causing an engaging piece to project out from the
peripheral wall of the casing in a retractable manner based on
rotation of a rotator so as to interfere with the inner periphery of
the opening portion of the container body; a cover for enclosing the
locking mechanism; and an operational window formed in the cover so
as to oppose the rotator, wherein the rotator of the locking
mechanism comprises manual opening portions formed at a pair of
finger insertion holes arranged at a periphery distinctly apart from
a center of the rotation of the rotator; and wherein the finger
engagement piece is projectively formed around at least one of the
finger insertion holes. 



5 The substrate storage container according to claim 4. , wherein the
manual opening portion comprises an operational bar that is formed
with the rotator of the locking mechanism and exposed from the
operational window. 6.The substrate storage container according to
claim 4 , wherein the manual opening portion comprises knurling
formed on the rotator of the locking mechanism. 


