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FIELD OF THE INVENTION AND RELATED ART 

This invention relates to a dust-proof containerfor 
a substrate or a plate-like article such as a reticle, a 
photomask or a wafer, to be used in manufacture of 5 

semiconductor devices such as LSls, and also to an 
opening mechanism for such a container. 

In this type of containers, generally, when a sub­
strate is to be stored, an operating member for sup-
pressing the substrate is provided which rotates in re- 10 

sponse to the opening/closing motion of a door mem-
ber (upper cover member), and a pressing force is 
produced by an urging means such as a spring. For 
an opening mechanism for opening/closing the con-
tainer, an opening lever engaging with the door mern- 1s 
ber is provided by which the container can be opened. 

· · Also, the urging .force for the opening is transmitted 
through a complicated mechanism. Further, there is a 
necessity of using a complicated mechanism or mem-
bers for stably holding the container. Moreover, the 20 

container having a substrate stored therein, itself is 
stored in a substantially horizontally laid-down atti-
tude. 
~this type of containers or opening mechanisms, 

there is a disadvantage of production of dust or for- 25 

eign particles from a rotary bearing means or a link-
age mechanism, causing adverse effects on seml­
conductordevices to be manufactured by using a sub­
strate stored therein. Also, there is a problem that the 
attitude of the container having a substrate therein, 30 

when it is to be stored, is limited and thus the efficien-
cy of container storing Is not good. 

SUMMARY OF THE INVENTION 

It Is accordingly an object of the present Invention 
to provide a substrate container or a lid opening de­
vice by which the production of dust can be reduced 
and by which the yield of products such as semicon-

35 

ductor devices can be improved. 40 

It is another object of the present invention to pro­
vide a substrate container which can be held either in 
a substantially upstanding position or in a substantial­
ly laid-down position. 

)r1 accordance with an aspect of the present In- 46 

vention, to achieve these objects, there is provided a 
container for containing therein a plate-like article 
such as a reticle, comprising: a bottom member hav-
ing a holding portion for holding the article in a sub-
stantially laid-down state; an upper member to be so 
mated with the bottom member to define a space 
above the upper surface of the article; a pressing 
memberfor resiliently pressing in the space the article 
against the holding portion; fixing means having an 
engaging member being supported by the upper 55 
member and being engageable with an end portion of 
the bottom member, the engaging member being ef­
fective to prevent upward opening motion of the upper 

2 

member due to a reaction force of the pressing mem­
ber; and releasing means partially projectable Into the 
fixing means to press the fixing means in a direction 
the same as the direction of opening motion the upper 
member, to thereby release the engaging member. 

In accordance with another aspect of the present 
invention, there is provided an opening mechanism to 
be used with a conveying device for conveying a 
plate-like article, taken out of such a container, where­
in the opening mechanism includes first holding 
means for holding the bottom member; second hold­
ing means for holding the upper member; and open­
ing/closing means operable, when the upper member 
is to be opened or closed, to release or engage the en­
gaging member after a space is defined between the 
bottom member and the engaging member. 

In one preferred form of the present invention, the 
container includes a projecting plate which extends 
and projects partially into the upper member of the 
container and which serves to stably hold the upper 
member when the same is opened/closed In the open­
ing/closing device. The outer peripheral size of the up­
per member Is made substantially equal to that of the 
bottom member, including the projecting plate • 

.Jhe container of the present invention may in­
clude a pressing member for resiliently pressing an 
article in the container. This avoids the necessity of 
using a mechanism which requires rotation or sliding 
motion in the container. Thus, there Is no source of 
dust production in the container. Also, the direction of 
unlocking of the upper and bottom members of the 
container may be made In the same direction as the 
lifting motion of the upper member. This allows use of 
a minimum actuator for the opening/closing motion of 
the upper member. Also, the mechanism involved with 
the unlocking operation or with the upper member 
opening/closing mechanism does not require use of a 
complicated linkage mechaniSm. Thus, the opening 
device of the present Invention assures not only sim­
plification of structure but also reduction of dust pro­
duction outside the container. And, as a result of re­
duction of dust production inside and outside the con­
tainer, the yield of products such as semiconductor 
devices can be Improved significantly. 

Jhe upper member of the container may be pro­
vided with a projecting member and the upper mem­
ber holding means of the opening device may be so 
structured that the upper member may be supported 
through the projecting member. This ensures further 
simplification in structure of the upper member hold­
ing means and, thus, further reduction of dust produc­
tion from the holding meaos. Consequently, the pro­
duction of dust outside the container can be reduced 
further. 

The outside peripheral size of the upper member 
of the container may be made substantially equal to 
that of the bottom member. Th~is~al~l~ow~s ~sto~ri!,W...!~~::::::;:-;-i 
container in its upstanding p iti""~Sl~Wrifl&§.. BEEN 
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ition. Thus, the efficiency of storing can be enhanced. 
Where in that occasion the free end of the projecting 
member is aligned with the outside periphery of the 
bottom member, the stability in upstanding storing can 
be improved significantly. 5 

. These and other objects, features and advantag­
es of the present Invention will become more apparent· 
upon a consideration of the following description of 
the preferred embodiments of the present Invention 
taken in conjunction with the accompanying drawings. 10 

I 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a cassette ac-
cording to an embodiment of the present invention, 15 

wherein its upper cover member and bottom tray 
member are separated. 

Figure 2 ls a secti6nal view of the cassette of Fig­
ure 1, taken on line A-A, wherein a substrate is stored 
in the cassette. 20 

Figure 3 Is a sectional view for illustrating a cas-
sette opening mechanism according lo an embodi-
ment of the present invention. 

Figures 4A - 4C are fragmentary and schematic 
view for explaining the operation of the cassette open- 25 

ing mechanism of Figure 3. 
Figure 5 is a fragmentary and schematic view of 

a modified form of the cassette opening mechanism 
ofFigure3. 

Figure 6 is a side view of a casiette opening de- so 
vice according to an embodimentof the present Inven-
tion, which uses a plurality of cassette opening mech­
anisms. 

Figures 7Aand 78 are schematic views of sepa-
rated upper cover member and bottom tray member, 35 

respectively, according to another embodiment of the 
present Invention. 

Figure 8 is a sectional view of the cassette of Fig­
ure 7, taken on line A-A, wherein a substrate is stored 
in the cassette. 40 

Figure 9 Is a sectional view for explaining the 
manner of cassette storing. 

Figures 10A and 108 are fragmentary and sec­
tional views; respectively, taken on line A- A, for ex-
plaining the operation of the cassette· opening mech.; 45 

anism of Figure 7. 
Figures 11A and 118 are similar to Figures 10A 

and 1 OB, but taken on line 8 -~ 

DESCRIPTION OF THE PREFERRED so 
EMBODIMENTS 

Figure 1 is a perspective view of a container 
which can be called a •cassette•, for storing therein a 
substrate such as a reticle. The cassette includes an ss 
upper cover member 2 and a bottom tray member 1 
which are separated from each other In the illustrated 
state. The bottom tray member 1 Is provided with four 
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holding members 1a, for holding the bottom surface 
of the substrate at Its four corners, as well as four lim­
iting members 1 b and additional four limiting mem­
bers 1 c all being effective to limit the lateral motion (in 
X or Y direction) of the substrate. Each limiting mem­
ber 1 b is formed atan end on the upper surface of cor­
responding one of the holding members 1 a. On the 
opposite sides of the bottom tray member 1 with re­
spect to the X direction, there are provided collars 1 i 
with which the cassette can be held within a cassette 
library of a main apparatus. Between the approxi­
mately outside periphery of the substrate 1 to be held 
by the holding members 1a and the outside periphery 
of the bottom tray member 1, each collar 1 i is provided 
with a notch 1d for defining an engaging portion to be 
engaged with an upper cover member engaging 
member 3, as well as a projecting pin 1e for limiting 
the position of the upper cover member 2 in the hori­
zontal direction (X and Y directlons!:---

On the other hand, the upper cover member 2 is 
provided with four pressing members 2a (only the 
mounting positions of them are illustrated) for press­
ing a substrate 10, within a predetermined space de­
fined between the upper cover member 2 and the sub­
strate 10 as placed on the bottom tray member 1. 
Each pressing member 2a opposes to corresponding 
one of the holding members 1a as the upper cover 
member 2 and the bottom tray member 1 are mated 
with each other. At the opposite sides with respect to 
the X direction, the upper cover member 2 is further 
provided with holes 2b to be engaged with the project­
ing pins 1e, respectively, as well as engaging mem­
bers 3 each being rotatably supported by a corre­
sponding hinge 38/ 

Figure 2 is a sectional view of the cassette and 
shows the bottom tray member 1 and the upper cover 
member2 as engaged with each other through the en­
gaging members 3. In the illustrated position, the en­
gaging member 3 Is pressed against the engagement 
notch 1d by the urging force of the spring, with the 
hinge 3a being taken as· a rotational center. Thus, it 
serves as a limiting member for maintaining a fixed 
relationship between the bottom tray member 1 and 
the uppercovermember2. Also, the substrate 1 O held 
by the holding members 1a is pressed by a pressing 
force provided by the pressing members 2a. The 
pressing force of the pressing members 2a may be 
provided by plastic deformation of a resin material, for 
example, or It may be provided by a spring force of a 
metal. 

In the cassette of the present embodiment of the 
structure described above, when the cassette is con­
veyed whne a substrate 10 is kept therein, the sub­
strate displacement limiting members 1 b and 1 c as 
well as the pressing members is 2a cooperate with 
each other to prevent vibration or displacement of the 
substrate 1 O within the sspM5Fyf~A."S§i!1SN 
the substrate 10, no mo able me~@.!Pi.@,l}ltc!3EP8d in 
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the space, which is defined by the bottom tray mem­
ber 1 and the upper cover member 2 and In which the 
substrate 1 O is placed, to produce the pressing force. 
Therefore, the possibility of dust production which ad-
versely affects the substrate is reduced largely/ 5 

Next, description will be made on a cover open­
ing/closing device into which the above-described 
cassette can be Inserted and which is operable to 
separate the upper cover member 2 and the bottom 
tray member 1 of the cassette, for loading or off-load- 10 

ing of a substrate into or out of the cassette..,.... 
Figure 3 shows a mechanism for separating the 

upper cover member 2 and the bottom tray member 
1 of the cassette, as viewed from the cassette section-
al plane. There Is a bottom tray member holding mern- 15 
ber 21 for holding the bottom tray member 1 at its bot-
tom surface. Also, there are provided an. upper cover 
member holding member 22 and upper cover member 
pressing members 23, the former having releasing 
rollers 22a for releasing the engaging members 3. 20 

Each releasing roller is atthe position spaced from the 
upper cover member 2 by a predetermined distance. 
The upper cover member holding member 22 is 
mounted through a supporting member 24 by which 
the holding member 22 Is supported for vertical mo- 2s 

tion relative to the bottom tray member holding mern-
ber 21. 

Figures 4A- 4C are enlarged views, respectively, 
of the portion around the engaging member 3 of Fig-
ure 3. As the cassette is placed stationary (Figure 4A), 30 

due to the reaction force of the pressing members 2a 
there is defined a small spacing 25 between the upper 
cover member 2 and the bottom tray member 1. 

When the cassette is to be off-loaded, first the up-
per cover member holding member 23 is moved 35 

downwardly along the Z direction. As the upper cover 
member 2 comes Into engagement with the bottom 
tray member 1 (Figure 48), between the bottom tray 
member 1 and the engaging member 3 there is de-
fined a small spacing 26 of substantially the same 40 

magnitude as the spacJng 25. This spacing 28 func-
tions to avoid sliding motion between the engaging 
portion 3b of the engaging member 3 and the engage-
ment notch 1 d of the bottom tray member y 

Subsequently, while maintaining the pressing 46 

force of the upper cover member pressing members 
23 substantially constant, the upper cover member 
holding member 22 ls moved upwardly along the Z di­
rection. Then, as shown in Figure 4C, the engaging 
member 3 comes into contact with the roller 22a. As so 
the holding member 22 further moves upwardly, the 
pressing forc8 by the roller 22a becomes greater than 
the urging force of the spring 4, and the engaging 
member 3 rotationally moves about the hinge 3a in a 
direction away from the engagement notch 1d. As the 55 

holding member 22 further moves upwardly, the re­
leasing member 3c abuts against a stopper 27, 
whereby the rotational motion is stopped. From this 
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s1ate, separation of the upper cover member 2 starts 
with continued upward motion of the holding member 
22. At. the position whereat the upper cover member 
2 is completely separated from the bottom tray mem­
ber 1, the upward motion of the holding member 22 is 
stopped, and easy loading .and off-loading of the sub­
strate 1 O is assured. 

To engage the separated upper cover member 
and bottom tray member of the cassette, the above­
described operations may be made in a reversed or­
der. Further, while not shown in the drawings, the up­
ward motion of the holding member 22 may be re­
placed by or accompanied by downward motion of the 
bottom tray member holding member 21. Substantial­
ly the same operations will be made in such modified 
structure. 

In the<&'bove-described cassette opening mecha­
nism, it is possible to minimize the urging force of the 
spring 4 which presses the engaging member 3 
against the engagement notch 1d, regardless of the 
magnitude of the pressing force produced by the 
pressing members 2a. Also, since during rotation of 
the engaging member 3 it is possible to avoid any slid­
ing motion between it and the engagement notch 1 d, 
the possibility of dust production and wearing of cas­
sette can be minimized. Further, since the moving di­
rection for rotating the engaging member 3 is in the 
same direction as the motion for separating the upper 
cover member 2 1i'om the bottom tray member 1, the 
cassette opening mechanism can be made of a sim­
ple structure. Moreover, the upper cover member can 
be manually opened through the operation in the 
same direction, it can be handled easily with small 
dust production. 

While In tt{is embodiment the roller 22a is fixed to 
the holding member 22, it may be made movable 
through a driving means 28 (Figure 5) such as a cy­
linder. 

Figure 8 shows an embodiment wherein a plural­
ity of cassette opening mechanisms each being such 
as above are used. In this embodiment, the bottom 
tray member holding member 21 (Figure 3) of a par­
ticular cassette and the upper cover member holding 
member 22 (FiguN 3) Of an adjacent cassette, below 
the particular cassette, are structured into a single 
block 31. Thus, there are a plurality of blocks 31 which 
are accumulatingly supported by a supporting mem­
ber 24 in the manner that each block can move vert­
ically. Drive source 30 comprises a cylinder, for exam­
ple, and It produces a pressing force of the upper cov­
er member pressing members 23. Driven members 29 
each Is provided at a predetermined position on the 
corresponding block 31, and it serves as an input end 
for transmitting the drive of the drive source 30 to the 
pressing member 23. Ball screw and motor33 provide 
a mechanism for moving each block 31 upwardly and 
downwardly. The drive source 30 and the driven me 
ber 29 are normally In a non- J$1'8~~tBEEN 
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when the block 31 moves upwardly or downwardly 
and th~ driven member 29 is brought into a predeter­
mined positional relationship with the drive source 30, 
they come into contact with each other to permit trans-
mission of the drive of the drive source 30 to the press- 5 

ing member 23. / 
This avoids the necessity of providing plural drive 

sources (30) for all the blocks, and the structure of the 
mechanism can. be made simple: It is to be noted that, 
while the relative position of the drive source 30 and 10 

the driven member 29 in this embodiment is adjusted 
by moving the block 31 upwardly or downwardly, the 
drive source 30 may be displaced upwardly or down­
wardly in place of it / 

Figures 7Aand .78 are perspective views of a con- 15 

tainer (cassette) for storing therein a substrate such 
as a reticle, aecording tO another embodiment of the 
present invention. The container of the illustrated em­
bodiment comprises an upper cover member 2 (Fig-
u·re 7 A) and a bottom tray member 1 (Figure 78) each 20 

being formed by an integral structure made of a trans­
parent resin material. The used resin material has a 
relatively high electric conductivity and thus is effec-
tive to prevent adhesion of dust to the cassette. The 
upper cover member and the bottom tray member are 25 

separated in the illustration of Fig1,.1res 7A and 78. As 

shown in Figure 78, the plate-like bottom tray member 
1 is provided with four holding members 1a for holding 
a substrate at four corners on the bottom face thereof, 
as well as four limiting members 1b and additional four 30 

limiting members 1c all for limiting the motion of the 
substrate in lateral directions (X and Y directions). 
Each limiting member 1b Is formed In an end portion 
of the upper surface of corresponding one of the hold-
ing members 1 b, and it is engageable with the side of 35 

the substrate along the X direction. On the other hand, 
each limiting member 1c Is engageable with the side 
of the substrata along the Y direction. Each of these 
limiting members 1 band 1c has formed on its top sur-
face a taper 1 h, for facilitating placement of the sub- 40 

strate 10. E~ch holding member 1a is formed to ex-
tend to a position inside, to some degree, of the outer 
periphery of the substrate 1 O along the Y direction, so 
as to prevent Incorrect setting of the substrata 10 
which may have a pellicle 1J: 45 

In a forward end side portion ofthe upper surface 
of the bottom tray member 1 with respect to the Y di­
rection and approximately at·the centerwith respect 
to the X direction, there is form8c:J a feature of arrow 
1f which indicates the direction of mounting the cas- so 
sette into an apparatus (hereinafter •main appara-
tus-> in which the substrata stored in the cassette is 
to be used or processed. The feature of this arrow 1f 
is defined by a recess or protrusion (step) on the up-
per surface of the bottom tray member 1. Also, ap- 55 

proximately in an outer peripheral portion of the bot-
tom tray member 1, a small downward step 1g (along 
the Z direction) is formed. This downward step 1g is 
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cooperable with the upper cover member 2 when en­
gaged therewith to provide a labyrinth effect, prevent­
ing entrance of dust into the cassette. Further, at the 
opposite sides of the bottom tray member 1 with re­
spect to the X direction, there are formed collars 1i 
through which the main apparatus can support the 
cassette. Each collar 1 i extends In the Y direction, and 
it is at an intermediated position with respect to the Z 
direction between the upper surface of the bottom tray 
member 1 and the bottom surface of the substrate 10 
held by the holding members 1a. Each collar 1i is pro­
vided with a notch 1d which provides an engagement 
recess to be engaged with the upper cover member 
engaging member 3 as well as a projecting pin 1 e for 
limiting the position of the upper cover member 2 in 
the lateral directions (X and Y directions). The top of 
the pin 1e is tapered, for facilitating insertion of the 
same into an engagement hole 2b formed in the upper 
cover member 2v 

On the oth'r hand, the upper cover member 2 
shown in Figure 7A is provided with four pressing 
members 2a (only the mounting positions are illustrat­
ed) for pressing the substrata 10 In the space defined 
between the upper cover member 2 and the substrate 
1 O placed on the bottom tray member 1. Each press­
ing member 2a is opposed to corresponding one of 
the holding members 1a when the upper cover mem­
ber 2 and the bottom tray member 1 are mated with 
each other, as shown in Figure 8. At the opposite 
sides with respect to the X direction, the upper cover 
member 2 is further provided with holes 2b to be en­
gaged by the projecting pins 1e, respectively, engag­
ing members 3 each being rotatably supported by a 
hinge 3a, and projecting plates 2c and 2d through 
which the cassette or the upper cover member 2 can 
be supported within the main apparatus. The free 
ends of the projecting plates 2c and 2d are aligned 
with the outer periphery of the upper cover member 
2. The projecting plate 2d has formed therein a posi­
tioning hole 2j to be engaged by a mating positioning 
pin (not shown) Of an upper cover member opening 
device, so as to position the cassette within the upper 
cover member opening device, for example, of the 
main app!Bratus. The engaging members 3 are made 
Of a similar resin material as Of the upper cover mem­
ber 2 or the bottom tray member 1 but, for apparent 
distinction of the same by an operator, it is colored 
with red, for example, different from the transparent 
upper cover member 2 and bottom tray member 1. 
Further, in order to avoid accidental slip of the cas­
sette when it Is to be grasped by a hand of the oper­
ator, on the top surface of the upper cover member 2 
and at a rear end portion with respect to the cassette 
mounting direction Into the main apparatus, there is 
provided a grip 2e which is defined by a plurality of 
(e.g. three) recessed or protruded stripes extending 
in the X direction. 

lnaforwardendsideportio .• u!~~ BEEN 
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of the upper cover member 2 with respect to the Y di­
rection and approximately at the center with respect 
to the X direction, there is formed a feab.lre of arrow 
2f which indicates the direction of mounting the cas-
sette into the main apparab.ls. The feab.lre of arrow 2f 5 

is defined by a recess or protrusion (step) on the up-
per surface of the upper cover member 2. When the 
bottom tray member 1 and the upper cover member 
2 are to be combined after a substrate is placed Into 
the cassette, the feature of arrow 1 f of the bottom tray 10 

member and the feature of arrow 2f of the upper cover 
member 2 may be used as indices for correct assem­
bling/ 

Also, on the forward end side surface of the upper 
covermember2 extending along the Y direction, there 15 

are provided a demountably inserted Identification 
plate 2g and a plate receiving notch 2h. For cleaning 
of the cassette, for example, the identification plate 2g 
can be demounted from the plate receiving notch, and 
this effectively avoids damage of the plate 2g by the 20 

cleaning. Of course, the plate 2g itself can be replaced 
by a fresh one if it is contaminated or damaged, or the 
content identified Is to be changed. 

The identification plate 2g bears symbols such as 
bar code, for example, for identification of the cas- 25 

sette or the substrate 10 therein. Such bar code may 
be read by a bar code reader of the main apparatus, 
when the cassette is inserted into the main apparatus. 

Figure 8 is a sectional view of the cassette and 
shows the bottom tray member 1 and the upper cover 30 

member 2 as they are engaged through the engaging 
members 3. In the illustrated position, the engaging 
member 3 is pressed against the engagement notch 
1 d by the urging force of the spring 4, and it serves 
as a limiting member for maintaining a constant rela- 35 

tionshlp between the bottom tray member 1 and the 
upper cover member 2. The substrate 10 held by the 
holding members 1a Is pressed by the pressing force 

produced by the pressing members 2a. 
Like the cassette of Figure 1, the dlssette of the 40 

present embodiment has an advantage of reduced 
possibility of dust production in the cassette. Addition-
ally, the outer periphery of the upper cover member 2 
has substantially the same size as the bottom tray 
member 1 and, for this reason, as shown in Figure 9, 45 

the cassette can be placed upstanding by Itself while 
keeping the substrate therein. Also, no vibration ofthe 
substrate occurs therein. This assures enhanced flex-
ibility and efficiency in respect to the storing when a 
plurality of containers are to be stored. so 

Next, the upper cover member opening/closing 
operation when the cassette is mounted into an open­
ing device used in the main apparab.ls, will be ex­
plained. 

Figures 10 and 11 are sectional views Of a mech- 55 

anism for separating the upper cover member 2 and 
the bottom tray member 1 of the cassette, as viewed 
from the cassette sectional plane. Figure 1 O is a sec-
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tion taken on line A-A in Figure 7, and Figure 11 is a 
section taken on line B-B in Figure 7. The upper cover 
member opening device is provided with a bottom tray 
member holding member 21 for holding the bottom 
tray member 1 of tho cassette at Its bottom surface. 
Also, there are provided an upper cover member hold­
ing member 22 and upper cover member pressing 
members 23, the former having releasing rollers 22a 
for releasing the engaging members 3 and rollers 22b 
for holding the upper cover member. Each roller is at 
the position spaced from the upper cover member 2 
by a predetermined distance. As regards the rollers 
22b, there are provided four rollers corresponding to 
the projecting plates 2c and 2d. The upper cover 
member holding member 22 is mounted through a 
supporting member (not show) by which the holding 
member 22 is supported for vertical motion relative to 
the bottom tray member holding member 21. 

As the cassette is placed stationary (Figures 1 OA 
and 11A), there is defined a s~all spacing between 
the rollers 22a and 22b and the engag!Jlg members 3 
and the projecting plates 2c and 2d./ 

When the cassette is to be separated, first the up­
per cover member holding member 23 Is moved 
downwardly. Subsequently, while maintaining the 
pressing force of the upper cover member pressing 
members 23 substantially constant, the upper cover 
member holding member 22 is moved upwardly. 
Then, the engaging member 3 comes into contact with 
the roller 22a. As the holding member 22 further 
moves upwardly, the pre8sing force by the roller 22a 
becomes greater than the urging force of the spring 4, 
and the engaging member 3 rotationally moves about 
the hinge 3a in a direction away from the engagement 
notch 1d. As the holding member 22 further moves 
upwardly, the projecting plates 2c and 2d abut against 
the rollers 22b (Figures 11 B). At this time, the engag­
ing members 3 stops it rotation at the position whereat 
a spacing 50 remains between it and the upper cover 
member holding member 22 (Figure 1 OB). From this 
state, separation of the upper cover member 2 starts 
with continued upward motion ofthe holding member 
22. N. the position whereat the upper cover member 
2 is completely separated from the bottom tray mem­
ber 1, the upward motion of the holding member 22 is 
stopped, and easy loading and off-loading of the sub­
strate 10 Is assured/ 

To engage the separated upper cover member 
and bottom tray member of the cassette, the above­
described operations may be made in a reversed or­
der/ 

In the above-described cassette opening opera-
tion, the moving direction for rotating the engaging 
member 3 is in the same direction as the motion for 
separating the upper cover member2 from the bottom 
tray member 1, the cassette opening mechanism can 
be made of a simple structure. Further, since the pro­

jecting plates 2c and 2d are sf PHrl~~l!~· ~! BEEN 
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22b before the upper cover member 2 and the bottom 
tray member 1 are separated, stable holding of the UP­
per cover member 2 and thus improved stability are 
assured. Additionally, since the pressing force of the 
upper cover member pressing members 23 is trans- 5 

mitted through the projecting plates 2c and 2d and is 
received by the holding member 22, it is possible to 
prevent excessive force from being applied to the en­
gaging members 3 and the hinges 3a. This ensures 
further simplification of the mechanism and reduction 10 

of dust production from a mechanical portion. This is 
very effective to improve the yield of products such as 
semiconductor devices and, also, to enhance the re­
liability of the main apparatus using such opening de-
vice. 15 

While the invention has been described with ref­
erence to the structures disclosed herein, it is not con­
fined to the details set forth and this application Is in­
tended to cover such modifications or changes as 
may come within the purposes of the improvements or 20 

the scope of the following claim" 

Claims 

1. A container for containing therein a plate-like ar­
ticle such as a reticle, comprising: 

a bottom member having a holding portion 
for holding the article in a substantially laid-down 

25 

state; so 
an upper member to be mated with said 

bottom member to define a space above the UP-
per surface of the article; 

a pressing member for resiliently pressing 
in said space the article against said holding por- 35 

tion; 
fixing means having an engaging member 

being supported by said upper member and be­
ing engageablewith an encl portion of said bottom 
member, said engaging member being effective 40 

to prevent upward opening motion of said upper 
member due to a reaction force of said pressing 
member; and 

releasing means partially projectable into 
said fixing means to press said fixing means in a 4S 

direction the same as the direction of opening mo-
tion said upper member, to thereby release said 
engaging member. 

~A container according to Claim 1,-wherein said so 
upper member has a projecting plate projecting 
therefrom and being effective to stably hold said 
upper member when the same is opened/closed 
in an opening device. 

3. A ~ntainer according to Claim 2, wherein said 
projecting plate is held by an upper member hold­
ing means, operationally associated with a re-

7 

leasing means of said engaging member, provid­
ed in said opening device, after engagement of 
said engaging member and before opening of 
said upper member. 

4. A container according to Claim 2, wherein the out­
side periphery of said upper member, including 
the projecting plate, has substantially the same 
size as the outside peripheral size of said bottom 
member. 

5. An opening mechanism for a container for con-
/ taining therein a plate-like article such as a, reti­

cle, wherein said container includes a bottom 
member having a holding portion for holding the 
article in a substantially laid-down state, an upper 
member to be mated with said bottom member to 
define a space above the upper surface of the ar­
ticle, a pressing memberforresiliently pressing in 
said space the article against said holding por­
tion, fixing means having an engaging member 
being supported by said upper member and be­
ing engageable with an end portion of said bottom 
member, said engaging member being effective 
to prevent upward opening motion of said upper 
member due to a reaction force of said pressing 
member, and releasing means partially project­
able into said fixing means to press said fixing 
means in a direction the same as the direction of 
opening motion said upper member, to thereby 
release said engaging member, said opening 
mechanism comprising: 

first holding means for holding said bottom 
member; 

second holding means for holding said UP­
per member; and 

opening/closing means operable, when 
said upper member is to be opened or closed, to 
release or engage said engaging member after a 
space is defined between said bottom member 
and said engaging member. 

6. An opening mechanism according to Claim 5, 
wherein said opening/closing means drives a re­
leasing portion of said container in the same di­
rection as the opening direction of the upper 
member. 

7. An opening mechanism according to Claim 6, 
wherein said holding means holds a projecting 
plate projecting from said upper member, when 
the upper member of the container is to be 
opened or closed. 

8. A cassette for storing therein a substrate to be 
/used In a semiconductor device manufacturing 

process and for being mounted into an apparatus 
to be used in the oranotherse I · 

THIS SHEET HAS BEEN 
REPLACED 



11111111111111 11111 1111111 1111 
* C L M S * 

11 EP 0 522 865 A2 12 
liiii~f 

22b before the upper cover member 2 and the bottom 
tray member 1 are separated, stable holding of the up­
per cover member 2 and thus improved stability are 
assured. Additionally, since the pressing force of the 
upper cover member pressing members 23 is trans- 5 

milted through the projecting plates 2c and 2d and is 
received by the holding member 22, it is possible to 
prevent excessive force from being applied to the en­
gaging members 3 and the hinges 3a. This ensures 
further simplification of the mechanism and reduction 10 

of dust production from a mechanical portion. This is 
very effective to Improve the yield of products such as 
semiconductor devices and, also, to enhance the re­
liability of the main apparatus using such opening de-
vice. 15 

While the invention has been desaibed with ref­
erence to the structures disclosed herein, it is not con­
fined to the details set forth and this application is in­
tended to cover such modifications or changes as 
may come within the purposes of the improvements or 20 

the scope of the following claim,., 

Cl alms 

1. A container for containing therein a plate-like ar­
ticle such as a reticle, comprising: 

a bottom member having a holding portion 
for holding the article in a substantially laid-down 

25 

state; 30 

· an upper member to be mated with said 
bottom member to define a space above the up-
per surface of the article; 

a pressing member for reslllently pressing 
in said space the article against said holding por- 35 

tion; 
fixing means having an engaging member 

being supported by said upper member and be-
ing engageablewith an end portion of said bottom 
member, said engaging member being effective 40 

to prevent upward opening motion of said upper 
member due to a reaction force of said pressing 
member; and 

releasing means partially projectable into 
said fixing means to press said fixing means In a 45 

direction the same as the direction of opening mo-
tion said upper member, to thereby release said 
engaging member. 

~ A container according to Claim 1, wherein said so 
upper member has a projecting plate projecting 
therefrom and being effective to stably hold said 
upper member when the same is opened/closed 
in an opening device. 

3. A e:ontainer according to Claim 2, wherein said 
projecting plate Is held by an upper member hold­
ing means, operationally associated with a re-

55 

7 

leasing means of said engaging member, provid­
ed in said opening device, after engagement of 
said engaging member and before opening of . 
said upper member. 

4. A container according to Claim 2, wherein the out­
side periphery of said upper member, including 
the projecting plate, has substantially the same 
size as the outside peripheral size of said bottom 
member. 

5. An opening mechanism for a container for con-
/ talning therein a plate-like article such as a, reti-
· cle, wherein said container includes a bottom 
member having a holding portion for holding the 
article in a substantially laid-down state, an upper 
member to be mated with said bottom member to 
define a space above the uppersurface of the ar­
ticle, a pressing memberforresHiently pressing in 
said space the article against said holding por­
tion, fixing means having an engaging member 
being supported by said upper member and be­
ing engageable with an end portion of said bottom 
member, said engaging member being effective 
to prevent upward opening motion of said upper 
member due to a reaction force of said pressing 
member, and releasing means partially project­
able into said fixing means to press said fixing 
means In a direction the same as the direction of 
opening motion said upper member, to thereby 
release said engaging member, said opening 
mechanism comprising: 

first holding means for holding said bottom 
member; 

second holding means for holding said up­
per member; and 

opening/closing means operable, when 
said upper member is to be opened or closed, to 
release or engage said engaging member after a 
space is defined between said bottom member 
and said engaging member. 

8. An opening mechanism according to Claim 5, 
wherein said opening/closing means drives a re­
leasing portion of said container in the same di­
rection as the opening direction of the upper 
member. 

7. An opening mechanism according to Claim 6, 
wherein said holding means holds a projecting 
plate projecting from said upper member, when 

· the upper member of the container is to be 
opened or closed. 

8. A cassette for storing therein a substrate to be 
/used in a semiconductor device manufacturing 

process and for being mounted into an apparatus 
to be used in the or another semiconductor device .--
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manufacturing process, said cassette compris­
ing: 

a first cassette element having a support­
ing portion for supporting the substrate; 

14. A cassette according to Claim 13, wherein each 
of said engaging members is rotatably supported 
by said second cassette element and is urged by 
a resilient member in a direction to be engaged 

a second cassette element cooperable 
with said first cassette element to define a space 
in which the subslrate is to be stored; and 

5 with said engagement. 

15. A cassette according to Claim t1, wherein at least 
one of the first and second cassette elements is 
provided with a feature of arrow which indicates 

an engaging member supported by said 
second cassette element, said engaging member 
being engageable with an engagement provided 
on the first cassette element to prohibit separa­
tion of the first and second cassette elements 
from each other, said engaging member further 
being disengageable from said engagement in re­
sponse to a force acting in a direction of separa­
tion of the first and second cassette elements 
from each other. 

10 the direction of mounting of the cassette. 

18. A cassette for storing therein a substrate to be 
used in a semiconductor device manufacturing 
process and for being mounted into an apparatus 

1s to be used in the or another semiconductor device 
manufacturing process, said cassette compris-

9. A cassette according to Claim 8, wherein at least 
one of the first and second cassette elements is 20 

made of a substantially transparent material. 

10. A cassette according to Claim 9, wherein said en­
gaging· member has a color different from said 
second cassette element. 25 

11. A cassette for storing therein a substrate to be 
· -bsed in a semiconductor device manufacturing 

process and for being mounted into an apparatus 
to be used in the or another semiconductor device 30 

manufacturing process, said cassette compris-
ing: 

a first cassette element having a support­
ing portion for supporting the substrate; 

a second cassette element cooperable 35 
with said first cassette element to define a space 
in which the substrate is to be stored, said second 
cassette element having a portion which is sub­
stantially transparent; and 

an engaging member supported by said 40 

second cassette element, said engaging member 
being engageable with an engagement provided 
on the first cassette element to prohibit separa-
tion of the first and second cassette elements 
from each other, said engaging member having a 45 

color different from said second cassette ele­
ment 

12. Acassette according to Claim 11, wherein atleast 
one of said first and second cassette elements Is 50 

made of an electrically conductive resin material. 

130 cassette according to Claim 12, wherein there 
are provided a plurality of engaging members on 
said second cassette element, at opposite sides 55 

with respect to a direction intersecting with the di­
rection of mounting of the cassette. 

8 

ing: 
a first cassette element having a support­

ing portion for supporting the substrate; 
a second cassette element cooperable 

with said first cassette element to define a space 
in which the substrate is to be stored, said second 
cassette element having a substantially transpar­
ent portion and a feature of arrow which indicates 
the direction of mounting of the cassette; and 

an engaging member supported by said 
second cassette element, said engaging member 
being engageable with an engagement provided 
on the first cassette element to prohibit separa­
tion of the first and second cassette elements 
from each other. 

17. A cassette according to Claim 16, wherein the 
feature of arrow is provided at a forward end side 
portion of said second cassette element with re­
spect to the direction of mounting of the cassette. 

18. A cassette according to Claim 17, wherein said 
first cassette element has a similar feature of ar­
row which serves an an index when said first cas­
sette element Is combined with said second cas­
sette element 

19. A cassette according to Claim 16, wherein at least 
one of said first and second cassette elements Is 
provided with a grip at a rearward end side por­
tion with respect to the direction of mounting of 
the cassette. 

20. A cassette for storing therein a substrate to be 
, used in a semiconductor device manufacturing 

I process and for being mounted into an apparatus 
to be used in the or another semiconductor device 
manufacturing process, said cassette compris­
ing: 

a first cassette element having a support­
ing portion for supporting the substrate; 

a second casse 1)§. ........ ~e~---. 
THIS SHEET HAS BEEN 
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with said first cassette element to define a space 
in which the substrate is to be stored, said second 
cassette element having a substantially transpar­
ent portion and a plate guide for receiving a plate 
member; and 5 

an engaging member supported by said 
second cassette element, said engaging member 
being engageable with an engagement provided 
on the first cassette element to prohibit separa-
tion of the first and second cassette elements 10 

from each other. 

21. A cassette according to Claim 20, wherein said 
plate guide is provided on a forward end side face 
of said second cassette element with respect to 15 

t/irection of mounting of ~e cassette. 

22. A cassette for retaining a pellicle; said cassette 
comprising: 

a first cassette element having a pellicle 20 

retaining means; and 
a second cassette element having a resil­

ient urging means which is operable to urge and 
resiliently hold the pelllcle in place against said 
retaining means when said first and second cas- 25 

sette elements are engaged one with the other. 

23. A f&SSette, preferably as claimed in claim 22, for 
fataining a pellicle, said cassette comprising: 

a first cassette element having a first per- 30 

ipheral flange member; 
a second cassette element having a sec­

ond peripheral flange member disposed to lie 
within the periphery of said first peripheral flange 
member; and 35 

an engagement member for engaging said 
first and second cassette elements and which is 
disposed to lie outside the peripheries of both 
said first and second peripheral flange members. 

24. A cassette, preferably as claimed In claims 22 or 
23, for retaining a pelllcle, said cassette compris­
ing: 

a first cassette element having a first per-

40 

ipheral flange member; 45 

a second cassette element having a sec­
ond peripheral flange member disposed to lie 
within the periphery of said first peripheral flange 
member; 

an engagement memberwhich is mounted 50 

externally on one of said first and second cas-
sette members and which Is engageable with the 
other one of said first and second cassette mem-
bers; and 

a resilient rrieans operable to urge apart 55 

said first and second cassette elements while 
urging said engagement member Into mating con- . 
tact with said other one of said first and second 

9 

16 

cassette members; wherein 
said engagement means and said resilient 

means are co-operable such that said fimt and 
second cassette elements can be released upon 
urging said first and second cassette elements to­
wards one another, displacing said engagement 
member in an outward direction, and allowing 
said first and second members to separate while 
said engagement means is outwardly displaced. 
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