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(57) ABSTRACT 

The present invention provides a wafer container and a gas 
diffusion device applied in the wafer container. The wafer 
container includes a shell, and all components included and 
applied on the shell are made of thermal resistance materials. 
The gas diffusion device and the wafer container, when 
assembled together, utilize a coupling structure and a collar 
as a protection mechanism for the gas diffusion device. The 
gas diffusion device has a buffering chamber that provides a 
buffering tolerance and a communicating space for the gas 
before the gas enters an interior space of the wafer container. 
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GAS DIFFUSION DEVICE, AND WAFER 
CONTAINER INCLUDING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

This application claims the benefits of U.S. Provisional 
Application Ser. No. 63/233,878 and filed onAug. 17, 2021; 
and U.S. Provisional Application Ser. No. 63/284,105 and 
filed on Nov. 30, 2021; and U.S. Provisional Application Ser. 
No. 63/316,391 and filed on Mar. 3, 2022; all of which are 
expressly incorporated by reference herein in their entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a gas diffusion device, 
and more particularly, to a gas diffusion device for filling a 
specific gas and installed in a wafer container, and even 
more particularly, to a gas tower installed in a wafer con-
tainer. 

Description of the Prior Art 

A dry gas or inert gas is generally filled in a wafer 
container, so as to reduce the humidity within the wafer 
container to below 10%. During a process of opening the 
wafer container, a pressure difference causes external air to 
enter an accommodating space in the container, leading to a 
sudden rise in the humidity. Moreover, particles may be 
carried by the external air and then become attached on 
surfaces of a wafer. Thus, the dry gas or inert gas needs to 
be persistently filled in the wafer container so as to resist 
against external air that enter when the container is opened. 

However, a gas diffuser mounted in the wafer container is 
limited by an internal area of the wafer container, and the 
position of a through hole provided for gas filling at the 
bottom is fixed. Thus, in current gas filling technologies, a 
gas intake module is provided at the through hole for filling 
the wafer container with gas and the gas intake module is 
configured in a non-straight-through manner from the gas 
inlet through an air outlet path of a porous tube (gas tower). 
That is, the center axis of the gas intake module is offset 
from the center axis of the porous tube, so as to achieve of 
the object of gas filling by this winding structure and to solve 
the issue of a limited space in the wafer container. Such 
offset configuration or staggered arrangement policy 
requires the gas to pass through a winding path from the gas 
intake module to the porous tube, resulting in an increase of 
flow time and poor fluency due to the winding during the 
traveling process of the gas, further incurring a problem of 
poor purging efficiency. In addition, with an increasing 
demand of gas diffusion flow, although increasing the size of 
the porous tube can be a solution, the problem of a limited 
space of the wafer container is left unsolved. A conventional 
porous tube (gas tower) is designed as a circular tube that 
discharges air in a 360-degree manner, and this may cause 
turbulence in the interior space of the wafer container. 
Moreover, a porous tube with an increased radial size may 
interfere with the wafer. 

The above offset configuration of the gas intake module 
and the porous tube further suffer from drawbacks of being 
difficult to install. On a downstream end of the winding path, 
that is, the bottom of the porous tube, breaking or damage 
may easily occur during installation, hence affecting the 
quality of airflow. A conventional porous tube is made of one 

2 
single material, and a connecting structure between the 
porous tube and the gas intake module is susceptible to 
problems of breaking or poor airtightness during an assem-
bly process, causing particles to become attached to the 

5 surface of the wafer. Furthermore, as shown in FIG. 1, a pair 
of diffuser assemblies are usually arranged in a wafer 
container (10), and the both the diffuser assemblies have 
respective gas intake modules (11) and porous tubes (12), 
wherein each gas intake modules (11) has a check valve 

10 (13). A gas filling disk surface (14) can be connected to the 
gas intake module (11) at the bottom of the wafer container 
(10) and supply a gas. In case of degraded performance or 
malfunction of one of the check valves (13), a difference is 
caused between incoming airfiows of the two diffuser 

15 assemblies, causing non-uniform airfiows entering the inte-
rior of the container or an insufficient total flow. In addition, 
a wafer can be placed in the wafer container (10) in a 
high-temperature condition during a semiconductor fabrica-
tion process, such that the temperature of the interior space 

20 of the wafer container (10) also becomes high, which may 
even undesirably affect performance of components 
assembled on the wafer container (10). 

In view of the above, there is a need for a person skilled 
in the art to develop an improved gas diffusion device, so as 

25 to solve the problems of inconsistent gas filling performance 
and hence poor airflow quality caused by such conventional 
non-straight-through structure and fragile structure at the 
connection of the porous pipe, as well as the problem of 
degraded performance caused by the internal high tempera-

30 ture of a wafer container. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a gas 
35 diffusion device including: at least one porous tube, having 

a longitudinal space, the longitudinal space having a closed 
end and an open end; and at least one collar, connected to the 
open end, configured to buffer a corresponding coupling 
structure on a bottom portion of a wafer container to which 

40 the porous tube is assembled so as to prevent breaking of the 
open end. 

In one specific embodiment, the shape of a horizontal 
cross section of the porous tube is an ellipsoid or an
elongated narrow shape having a long axis and a short axis, 

45 or a circle having a diameter. 
In one specific embodiment, the coupling structure at the 

bottom portion defines a through channel which allows a gas 
to enter the longitudinal space. 

In one specific embodiment, the porous tube or the collar 
50 is made of a thermal resistant material which is one or a 

combination of at least two selected from a group consisting 
of PEEK, HTPC, FKM, PPS, PPO, chlorinated polyether, 
POB, TORLON, EP, PF, PEI, P1 and LCP. 

In one specific embodiment, the through channel has a 
55 center axis which is located within the longitudinal space. 

In one specific embodiment, when the porous tube is 
assembled in the wafer container, one side surface of the 
porous tube faces a plurality of wafers in a wafer container, 
the side surface has a plurality of recesses formed thereon, 

60 and a level of each of the recesses is between those of two 
adjacent wafers in the wafer container. 

In one specific embodiment, the porous tube is formed by 
assembling a top cover, a tower and an open end that are 
detachable. 

65 It is another object of the present invention to provide a 
gas diffusion device installed in a wafer container having an
accommodating space. The gas diffusion device includes: a 
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buffering gas chamber, confgured at a bottom portion of the 
wafer container, the bottom portion provided with at least 
one coupling structure defining a through channel having a 
center axis, the buffering gas chamber having at least one 
gas intake channel, the gas intake channel, the buffering gas 
chamber, the through channel and the accommodating space 
communicating with one another; and at least one porous 
tube, having a longitudinal space, the porous tube installed 
to the coupling structure of the wafer container, the longi-
tudinal space of the porous tube communicating with the 
buffering gas chamber, the buffering gas chamber providing 
a gas to pass through the porous tube and enter the accom-
modating space, a gas intake center axis of the gas and a 
center axis of the coupling structure being coaxial. 

In one specific embodiment, the coupling structure is 
formed as extending from the bottom portion of the wafer 
container, an open end of the porous tube has a center axis, 
and the longitudinal space of the porous tube has a center 
axis. The center axis of the coupling structure, the center 
axis of the open end of the porous tube and the gas intake 
center axis are coaxial. 

In one specific embodiment, the coupling structure is 
formed as extending from the bottom portion of the wafer 
container, an open end of the porous tube has a center axis, 
and the longitudinal space of the porous tube has a center 
axis. The center axis of the coupling structure, the center 
axis of the open end of the porous tube and the gas intake 
center axis are coaxial. The center axis of the longitudinal 
space of the porous tube is offset from the center axis of the 
coupling structure, the center axis of the open end of the 
porous tube and the gas intake center axis. 

In one specific embodiment, the longitudinal space of the 
porous tube has a closed end and an open end. The open end 
receives the corresponding coupling structure, so that the 
gas enters the longitudinal space by passing through the 
buffering gas chamber and the open end. 

In one specific embodiment, the shape of a horizontal 
cross section of the porous tube is an ellipsoid or an 
elongated narrow shape having a long axis and a short axis, 
or a circle having a diameter. 

In one specific embodiment, the gas diffusion device 
further includes: a first collar, arranged in the open end, the 
first collar located between the open end and the coupling 
structure. 

In one specific embodiment, the gas diffusion device 
further includes: a second collar, located between the first 
collar and the coupling structure when the second collar is 
disposed on the coupling structure so as to reinforce air-
tightness. 

In one specific embodiment, the material of the first collar 
is softer than the material of the porous tube to prevent 
breaking of the open end. 

In one specific embodiment, the second collar and the 
porous tube are sintered or bonded into an integral to prevent 
breaking of the open end. 

In one specific embodiment, the coupling structure, the 
porous tube, the first collar and/or the collar are/is made of 
a thermal resistant material which is one or a combination of 
at least two selected from a group consisting of PEEK, 
HTPC, FKM, PPS, PPO, chlorinated polyether, POB, TOR-
LON, EP, PF, PEI, P1 and LCP. 

In one specific embodiment, the gas diffusion device 
further includes: an airflow guiding member, arranged adja-
cent to one side of the porous tube, the airflow guiding 
member confgured to adjust an airflow direction of the gas 
entering the accommodating space. 

4 
In one specific embodiment, the gas diffusion device 

further includes: at least one gas intake module, communi-
catively coupled to the buffering gas chamber, the gas intake 
module having the gas intake center axis, supplying the gas 

5 in one single gas intake direction to pass through the gas 
intake channel and enter the buffering gas chamber. 

It is another object of the present invention to provide a 
gas diffusion device installed in a wafer container having an
accommodating space. The gas diffusion device includes: a 

10 gas cartridge, disposed at a bottom portion of the wafer 
container so as to define a buffering gas chamber, the bottom 
portion provided with at least two coupling structures, each 
of the coupling structures defining a through channel having 
a center axis, the buffering gas chamber having at least one 

15 gas intake channel, the gas intake channel, the buffering gas 
chamber, the through channel and the accommodating space 
communicating with one another; and at least two porous 
tubes, each of the porous tubes having a longitudinal space, 
the at least two porous tubes respectively installed to cor-

20 responding coupling structures of the wafer container, the 
longitudinal spaces of the two porous tubes communicating 
with the buffering gas chamber, the buffering gas chamber 
providing a gas to pass through the at least two porous tubes 
and enter the accommodating space. 

25 In one specific embodiment, the at least two coupling 
structures are formed as extending from the bottom portion 
of the wafer container, an open end of the longitudinal space 
of each of the porous tubes has a center axis, and the 
longitudinal space has a center axis. The center axis of each 

30 of the through channels, the center axis of the open end of 
each of the porous tubes, the center axis of the longitudinal 
space of each of the porous tubes and a gas intake center axis 
along which the gas passes are coaxial. 

In one specific embodiment, the at least two coupling 
35 structures are formed as extending from the bottom portion 

of the wafer container, an open end of each of the porous 
tubes has a center axis, and the longitudinal space of each of 
the porous tubes has a center axis. The center axis of each 
of the through channels, the center axis of the open end of 

40 each of the porous tubes and a gas intake center axis along 
which the gas passes are coaxial. The center axis of the 
longitudinal space of each of the porous tubes is offset from 
the center axis of the through channel, the center axis of the 
open end of the porous tube and the gas intake center axis. 

45 In one specific embodiment, the at least two coupling 
structures are formed as extending from the bottom portion 
of the wafer container, an open end of the longitudinal space 
of each of the porous tubes has a center axis, and the 
longitudinal space of each of the porous tube has a center 

50 axis. The center axis of each of the through channels, the 
center axis of the open end of each of the porous tubes, and 
the center axis of the longitudinal space of each of the 
porous tubes are coaxial. The position of a gas intake center 
axis along which the gas passes is offset from the center axis 

55 of the through channel, the center axis of the open end and 
the center axis of the longitudinal space that are coaxial. 

In one specific embodiment, the at least two coupling 
structures are formed as extending from the bottom portion 
of the wafer container, an open end of each of the porous 

60 tubes has a center axis, and the longitudinal space of each of 
the porous tubes has a center axis. The center axis of each 
of the through channels and the center axis of the open end 
of each of the porous tubes are coaxial. A gas intake center 
axis along which the gas passes and the center axis of the 

65 longitudinal space are both offset from the center axis of the 
through channel and the center axis of the open end that are 
coaxial. 
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In one specific embodiment, the gas cartridge has a 
bottom portion and a sidewall extending from the bottom 
portion, and the gas intake channel is formed at the bottom 
portion of the gas cartridge. 

In one specific embodiment, the gas cartridge is installed 
at the bottom portion of the wafer container, such that the 
bottom portion and the sidewall of the gas cartridge and the 
bottom portion of the wafer container define the buffering 
gas chamber. 

In one specific embodiment, a plurality of annular side-
walls further extend from a lower surface of the bottom 
portion of the gas cartridge. Each of the annular sidewalls 
defines an installation space for filling with a gas intake 
module. The gas intake module has the gas intake center 
axis. The installation space, the gas intake channel at the 
bottom portion of the gas cartridge and the buffering gas 
chamber communicate with one another, such that the gas in 
one single air intake direction supplied by the gas intake 
module passes through the gas intake channel and enters the 
buffering gas chamber. 

In one specific embodiment, the wafer container includes 
a base plate installed at the bottom portion of the wafer 
container, and the buffer gas chamber is between the bottom 
portion and the base plate of the wafer container. 

In one specific embodiment, the base plate is made of a 
material including a self-lubricating material. 

It is yet another object of the present invention to provide 
a wafer container including: a shell, including a bottom 
portion, the bottom portion confgured with a plurality of 
coupling structures, the coupling structures defining a plu-
rality of through channels; a buffering gas chamber, formed 
below the bottom portion, the buffering gas chamber having 
a plurality of gas intake channels, the gas intake channels 
fluid communicating with the corresponding through chan-
nels; and a plurality of porous tubes, each of the porous tubes 
having an open end, the open end correspondingly connect-
ing with the coupling structure at the bottom portion and 
communicating with the buffering gas chamber via the 
corresponding through channel, allowing a gas to pass 
through the porous tubes and enter an accommodating space 
of the shell. 

In one specific embodiment, the wafer container further 
includes a door detachably combined with the shell, and a 
pair of support portions confgured on an inner side of the 
shell. The wafer container is made of a thermal resistance 
material which is one or a combination of at least two 
selected from a group consisting of PEEK, HTPC, FKM, 
PPS, PPO, chlorinated polyether, POB, TORLON, EP, PF, 
PEI, P1 and LCP. 

In one specific embodiment, the wafer container includes 
a base plate connected below the shell to support the shell, 
and the buffering gas chamber is between the bottom portion 
and the base plate of the shell. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference can be made to the drawings and description 
below to better understand the present invention. Non-
limiting and non-exhaustive embodiments are described 
with reference to the drawings below. It is to be noted that 
the components in the drawings are not necessarily drawn to 
their actual sizes, and are depicted to focus on the descrip-
tion on structures and principles. 

FIG. 1 is a schematic diagram of a conventional wafer 
container filled with a gas by a pair of diffusion assemblies; 

FIG. 2 is an exploded diagram of a wafer container 
according to a first embodiment of the present invention; 

6 
FIG. 3 is a front view of a wafer container according to 

the first embodiment of the present invention; 
FIG. 4 is an internal top view of a wafer container 

according to the first embodiment of the present invention; 
5 FIG. 5 is a section diagram of FIG. 4 along the line A-A; 

FIG. 6 is an enlarged partial diagram of FIG. 5, showing 
a gas diffusion device according to the first embodiment of 
the present invention; 

FIG. 7 shows a gas diffusion device according to a second 
10 embodiment of the present invention; 

FIG. 8A and FIG. 8B show different variation examples of 
shapes of a porous tube; 

FIG. 9A and FIG. 9B show relations between different 
shapes of a porous tube and a gas intake module; 

15 FIG. 10A and FIG. lOB show (coaxial) porous tubes 
according to different embodiments; 

FIG. hA and FIG. 11B show (non-coaxial) porous tubes 
according to different embodiments; 

FIG. 12A and FIG. 12B show a gas diffusion device 
20 according to a third embodiment of the present invention; 

FIG. 13A and FIG. 13B are schematic diagrams of 
variations examples of a porous tube and a baffle plate; 

FIG. 14A and FIG. 14B are schematic diagrams of other 
variation examples of a porous tube and a baffle plate; 

25 FIG. iSA and FIG. 15B are schematic diagrams of yet 
other variations examples of a porous tube and a baffle plate; 

FIG. 16 is a variation example of a combination of a 
porous tube and a baffle plate; 

FIG. 17 shows a wafer container according to a second 
30 embodiment of the present invention; 

FIG. 18 is an exploded diagram of a gas cartridge of the 
present invention; 

FIG. 19 is a section diagram of a gas cartridge configured 
at a wafer container of the present invention; 

35 FIG. 20 is an enlarged partial section diagram of a gas 
cartridge configured at a wafer container of the present 
invention; 

FIG. 21A to FIG. 21D are schematic diagrams of con-
figurations of a porous tube and a gas cartridge according to 

40 some embodiments; 
FIG. 22 shows a porous tube according to another 

embodiment of the present invention; 
FIG. 23A and FIG. 23B show variation examples of 

slotted holes of a porous tube; and 
45 FIG. 24A and FIG. 24B show other variation example of 

slotted holes of a porous tube. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

50 

To better describe the present invention, specific 
examples and specific embodiments are given with the 
accompanying drawings below. However, the subject matter 
of the application may be specifically implemented in vari-

55 ous different forms, and the construction covered or asserted 
by the subject matter of the application is not limited to any 
exemplary specific embodiments disclosed in the detailed 
description of the application; it should be understood that 
the specific embodiments are non-limiting and are not to be 

60 construed as restrictive. Similarly, the present invention is to 
provide a reasonably broad scope for the subject matter 
applied or covered by the subject matter. In addition, the 
asserted subject matter may be implemented in form of a 
method, device or system. 

65 The expression "one embodiment" used in the literature 
of the application does not necessarily refer to the same 
specific embodiment, and the expression "other/another 
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(some/certain) embodiments" used in the literature of the 
application does not necessarily refer to different specific 
embodiments. The object of the above is, for example, to 
include combination of all or part of the exemplary specific 
embodiments by the subject matter set forth. 

Refer to FIG. 2 to FIG. S. FIG. 2 shows an exploded 
diagram of a wafer container (20) according to a first 
embodiment of the present invention. FIG. 3 shows a front 
view (excluding a door) of the wafer container (20) accord-
ing to the first embodiment of the present invention. FIG. 4 
shows an internal top view (including wafers W) of the 
wafer container (20) according to the first embodiment of 
the present invention. FIG. S shows a section diagram of 
FIG. 4 according to the line A-A. The wafer (20) includes a 
shell (21) and a door (22). The shell (21) has an accommo-
dating space for accommodating wafers. The door (22) is 
detachably connected to an opening (23) on a front end of 
the shell (21), so as to open and close the accommodating 
space. A pair of support portions (24) are individually 
configured in the accommodating space of the shell (21), and 
are respectively located on opposite inner sidewalls of the 
shell (21). Moreover, the sizes and areas of the support 
portions (24) are sufficient for supporting and stacking 
multiple wafers. A gas intake module (25) is detachably 
assembled at a bottom portion of the wafer container (20), 
and is close to a rear end of the water container (20). A gas 
discharge module (26) is detachably assembled at the bot-
tom portion of the wafer container (20), and is close to a 
front end of the water container (20). In this embodiment, 
the numbers of the gas intake module (25) and the gas 
discharge module (26) are two for example, and the numbers 
used can be adjusted in response to actual operations. A 
bottom end of a porous tube (27) (or a gas tower) is 
detachably assembled on the rear end of the wafer container 
(20) and fluid communicates with the gas intake module 
(25). A top end of the porous tube (27) may be positioned an 
on inner side of the shell (21) by a positioning component 
(not shown). Although not shown in FIG. 2, an airflow 
guiding member or a baffle plate may be provided between 
the porous tube (27) and the rear end of the shell (21), as 
shown in FIG. 12A and FIG. 12B. The bottom portion of the 
shell (21) is detachably connected to a base plate (29). 

As shown in FIG. 3 to FIG. 5, the porous tube (27) is 
located in the rear end of the wafer container (20), and 
extends vertically from a bottom portion (201) toward a top 
portion (202) of the wafer container (20). The height extend-
ing by the porous tube (27) covers as much as possible a 
stacking height of a maximum number of wafers (W) that 
can be accommodated in the accommodating space, or is at 
least greater than that of an upper surface of the wafer (W) 
located at an uppermost position. Gas discharge holes of the 
porous tube (27) are fundamentally configured at levels 
between wafers and blow in a direction toward the opening 
(23). The present invention adopts a straight-through con-
figuration, and so a space is preserved between inner walls 
(203) of the wafer container (20). This space is sufficient for 
accommodating the porous tubes (27), and the structural 
design of the porous tubes (27) can be adjusted in response 
to actual requirements, hence providing applications of 
numerous different variations examples, with associated 
details to be described shortly. 

FIG. 6 shows an enlarged partial diagram of FIG. S (as 
indicated by dotted lines), showing a gas diffusion device 
according to the first embodiment of the present invention. 
The gas intake module (25) and the porous tube (27) are 
installed on the shell (21) of the wafer container (20). The 
gas intake module (25) includes an elastic sleeve (251) and 

8 
a check valve (252). The elastic sleeve (251) has a gas intake 
channel passing through two ends thereof, and the check 
valve (252) is securely accommodated in the gas intake 
channel. A filter membrane (253) is configured between the 

5 elastic sleeve (251) and the bottom portion (201) of the shell 
(21) to filter an incoming gas. To prevent an overly large 
pressure of the incoming gas from causing a deforming or a 
breaking of the filter membrane (253), the elastic sleeve 
(251) has a larger diameter at the inner wall close to the 

10 bottom portion (201), and so a buffering gas chamber (254) 
is formed between the gas intake channel and the filter 
membrane (253). Before passing through the filter mem-
brane (253), the gas is dispersed laterally in the buffering gas 
chamber (254), so as to reduce the pressure applied on the 

15 filter membrane (253). At least one annular sidewall (204) 
extending downward is formed at the bottom portion (201) 
of the shell (21), and defines an installation space for 
accommodating the gas intake module (25). The outer 
diameter of the elastic sleeve (251) may be slightly larger 

20 than the inner diameter of the annular sidewall (204), and a 
sealing ring may be provided between the elastic sleeve 
(251) and the annular sidewall (204), thereby securely 
accommodating the elastic sleeve (251) in the installation 
space of the annular sidewall (204). A plurality of flanges are 

25 formed on an outer side of the elastic sleeve (251); however, 
in other embodiments, an outer side surface of the elastic 
sleeve (251) may also be a flat surface. 

The base plate (29) is capable of retaining the gas intake 
module (25) in the installation space of the annular sidewall 

30 (204). When the base plate (29) is assembled to the bottom 
portion (201) of the shell (21), a part of the base plate (29) 
is held at the bottom end of the elastic sleeve (251), such that 
the elastic sleeve (251) is clamped between the bottom 
portion (201) and the base plate (29). As shown in FIG. 1, 

35 a gas filling disk surface (14) can be held below the base 
plate (29) and apply a fluid (for example, a gas) pressure on 
the check valve (252) in the elastic sleeve (251) to open the 
check valve (252), so as to allow the gas to pass through the 
check valve (252) and enter the gas intake channel of the 

40 elastic sleeve (251). In this embodiment, the base plate (29) 
includes an operable locking component for locking or 
releasing the elastic sleeve (251). The filter membrane (253) 
may be configured in the gas intake channel of the elastic 
sleeve (251) to filter out particles, thus effectively preventing 

45 particles from entering the accommodating space of the 
wafer container (20). The base plate (29) is usually placed on 
a load port of an apparatus, and may be selectively made of 
a self-lubricating material, which is fundamentally a com-
posite material including at least two materials. Thus, the 

50 coefficient of friction of part or all of the base plate (29) is 
lower than the coefficient of friction of a contact interface of 
the load port, so as to more readily move the base plate (29) 
on the interface of the load port. 

At least one coupling structure (205) is provided at the 
55 bottom portion (201) of the wafer container (20). For 

example, the coupling structure (205) is formed as extending 
upward from an inner side surface of the bottom portion 
(201) of the shell (21), and the structure of the coupling 
structure (205) may be designed as a tower-like nozzle and 

60 has a through channel (206) passing through the bottom 
portion (201) and the accommodating space. The coupling 
structure (2 OS) is configured to connect the porous tube (27). 
The porous tube (27) has a longitudinal space (272), which 
has a closed end and an open end (271). The outer diameter 

65 of the coupling structure (20S) is slightly smaller than the 
inner diameter of the porous tube (27), such that the open 
end (271) of the porous tube (27) can sleeve the coupling 
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structure (205) and the gas can pass through the through 
channel (206) and enter the longitudinal space (272) of the 
porous tube (27). 

Gas filling by applying a straight-through manner of the 
present invention is described below. The coupling structure 5 

(205) defines the through channel (206) having a center axis 
(C). It should be noted that, a gas intake center axis of the 
gas and the center axis (C) of the coupling structure (205) 
are coaxial, and a center axis of the gas intake module (25) 
and the gas intake center axis are also coaxial, wherein the 10 

gas intake module (25) supplies the gas in one single gas 
intake direction that passes through the gas intake channel 
and enters the buffering gas chamber (254). As shown in 
FIG. 6, in the gas diffusion device according to the first 
embodiment, the gas intake channel, the buffering gas 15 

chamber (254), the through channel (206) and the accom-
modating space communicate with one another. Since the 
porous tube (27) is installed to the coupling structure (205) 
of the wafer container (20), the longitudinal space (272) of 
the porous tube (27) communicates with the buffering gas 20 

chamber (254). Moreover, the open end (271) of the porous 
tube (27) has a center axis, and the longitudinal space (272) 
of the porous tube (27) has a center axis. When the center 
axis (C) of the coupling structure (205), the center axis of the 
open end (271) of the porous tube (27) and the gas intake 25 

center axis are coaxial, the gas in one single gas intake 
direction supplied by the gas intake module (25) passes 
through the gas intake channel and enters the buffering gas 
chamber (254), and the buffering gas chamber (254) then 
allows the gas to sequentially pass through the open end 30 

(271) and the longitudinal space (272) of the porous tube 
(27) to enter the accommodating space. Such straight-
through configuration ensures that the airflow follows a 
straight path to enter the porous tube (27) from the gas intake 
module (25), and provides a shortest path for the gas to 35 

directly purge the wafers in the accommodating space, hence 
enhancing purging efficiency as well as effectively mitigat-
ing the problem of increased humidity when the door (22) 
opens from the shell (21). In other words, the present 
invention is capable of solving various drawing including 40 

degraded purging efficiency and increased humidity of the 
gas in the accommodating space caused by an increased 
airflow path of the conventional winding structural design. 

Further, the present invention further includes at least one 
collar (273), which is configured to be connected in the open 45 

end (271) of the porous tube (27). The collar (273) has a 
buffering and protection effect, and is made of material that 
is softer than the material of the porous tube (27). When the 
open end (271) of the porous tube (27) is assembled to the 
corresponding coupling structure (205) on the bottom por- 50 

tion (201) of the wafer container (20), the collar (273) can 
prevent stress engagement between the open end (271) and 
the couplings structure (205) and hence from the problem of 
breaking of the open end (271) or the entire porous tube (27). 
The collar (273) of the present invention may be an mdc- 55 

pendent component, or the collar (273) and the porous tube 
(27) may be sintered or bonded into an integral. The porous 
tube (27) and the collar (273) are made of a thermal resistant 
material, which is one or a combination of at least two 
selected from a group consisting of PEEK, HTPC, FKM, 60 

PPS, PPO, chlorinated polyether, POB, TORLON, EP, PF, 
PEI, P1 and LCP. 

FIG. 7 shows a gas diffusion device according to a second 
embodiment of the present invention. One primary differ-
ence from the gas diffusion of the first embodiment is that, 65 

along with an increasing demand of the amount of diffusion 
airflow, without changing the area of the accommodating 

10 
space of the existing wafer container, the present invention 
designs a porous tube (27') structure capable of increasing 
the amount of airflow by providing a maximum space 
utilization rate for the space between the waters and the 
inner walls (203) of the wafer container (20). The size of the 
porous tube (27') is increased, and the increased part extends 
toward the inner walls (203) of the shell (21). Without 
changing the structural design where the gas intake center 
axis of the gas and the center axis (C) of the coupling 
structure (205) are coaxial, the center axis of the open end 
(271) of the porous tube (27') and a center axis (C') of a 
longitudinal space (272') are non-coaxial, because the size of 
the porous tube (27') is increased toward the inner walls 
(203) of the shell (21). That is to say, the center axis (C') of 
the longitudinal space (272') of the porous tube (27') is offset 
from the center axis (C) of the coupling structure (205), the 
center axis of the open end (271) of the porous tube (27') and 
the gas intake center axis. 

It should be understood that, although the center axis (C) 
of the coupling structure (205) and the center axis (C') of the 
longitudinal space (272') of the porous tube (27') are non-
coaxial, but the center axis (C) of the coupling structure 
(205), the center axis of the open end (271') of the porous 
tube (27') and the gas intake center axis are still coaxial. 
Thus, the gas in one single gas intake direction supplied by 
the gas intake module (25) passes through the gas intake 
channel and enters the buffering gas chamber (254), and the 
buffering gas chamber (254) then allows the gas to sequen-
tially pass through the open end (271') and the longitudinal 
space (272') of the porous tube (27') and enter the accom-
modating space. That is, the airflow fundamentally still 
follows a shortest path (straight-through manner) for the gas 
to directly purge the wafers in the accommodating space. 
Moreover, with the increased size of the porous tube (27') 
and the increased amount of airflow, purging efficiency is 
enhanced at the same time. 

FIG. 8A and FIG. 8B are partial top views of an interior 
of a wafer container, showing different variation examples 
of shapes of the porous tubes (827A, 827B). To prevent an
interference on edges of the wafers (W), the shape of the 
porous tubes (827A, 827B) is an elongated narrow shape 
having a long axis and a short axis, wherein the short axis 
is usually a primary direction of gas diffusion and may be 
directed toward the centers of the wafers. The porous tube 
(827B) in FIG. 8B extends longer in the long axis direction, 
so that the porous can provide a broader coverage range for 
gas diffusion. 

FIG. 9A and FIG. 9B show perspectives of top views to 
present relations between different shapes of a porous tube, 
a coupling structure and a gas intake module. 

In FIG. 9A, a porous tube (927A, 927B), a coupling 
structure (9205A, 9205B) and a gas intake module (925A, 
925B) are coaxial. The shape of a horizontal cross section of 
a longitudinal space of the porous tubes (927A, 927B) is an
elongated narrow shape having a short axis (X) and a long 
axis (Y), and a horizontal cross section of a through channel 
of the coupling structure (9205A, 9205B) is a circle. And 
both of the shapes of a horizontal cross section of a longi-
tudinal space of the porous tubes (927A, 927B) and a 
horizontal cross section of a through channel of the coupling 
structure (9205A, 9205B) are an elongated narrow shape. In 
this embodiment, the porous tube is not limited to being an
elongated narrow shape, and the shape of the structure may 
be adjusted in response to actual requirements, so as to 
change the flow direction of the gas and increase the area for 
purging the wafers in the accommodating space; for 
example, the cross section area along the long axis (Y) of the 
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porous tube (927A) is greater than that along the long axis 
(Y) of the porous tube (927B), and thus the gas discharge 
area is also larger. 

Also referring to FIG. 7, the center axis of the open end 
of a porous tube (927C, 927D, 927E) is offset from a 
coupling structure (9205C, 9205D, 9205E) and a gas intake 
module (925C, 925D, 925E). The shape of the horizontal 
cross section of the longitudinal space of the porous tube 
(927C, 927D, 927E) may be the elongated narrow shape, a 
circle having a diameter and an ellipsoid having a diameter, 
respectively, and the shape of the cross section of the 
through channel of the coupling structure (9205C, 9205D, 
9205E) may be an elongated narrow and circles, respec-
tively. The center axes of the coupling structures (9205C, 
9205D, 9205E) are all located in the longitudinal spaces of 
the porous tubes (927C, 927D, 927E). In this embodiment, 
to increase the area for purging the wafers in the accommo-
dating space, the cross section areas along the short axes (X) 
of the porous tubes (927C, 927D, 927E) are increased, and 
so the gas discharge areas are correspondingly increased. To 
prevent the increased cross section areas from interfering the 
wafers, the cross section areas along the short axes (X) of the 
porous tubes (927C, 927D, 927E) extend toward the inner 
walls (203) of the shell (21). 

Considering certain restrictions of injection molding, 
FIG. 10A and FIG. lOB show (coaxial) porous tubes accord-
ing to different embodiments. FIG. 10A shows an assembly 
and exploded diagram of a porous tube (1027A), which has 
a tower (70) extending longitudinally, a top cover (71) and 
an open end (72). The top cover (71) serves as a closed end, 
and the top cover (71) and the open end (72) are respectively 
detachably connected to a top end and a bottom end of the 
tower (70) so as to define a longitudinal space. The area of 
the longitudinal space shown in FIG. 10A is greater than the 
area of an opening space of the open end (72). The tower 
(70), the top cover (71) and the open end (72) of the porous 
tube (1027B) in FIG. lOB are a formed integral, and so the 
area of the longitudinal space is greater than the area of the 
opening space of the open end (72). These two types of 
porous tubes (1027A, 1027B) may provide different gas 
diffusion performance, and both have a characteristic that 
the center axis of the longitudinal space and the center axis 
of the open end (72) are coaxial. 

FIG. hA and FIG. 11B shows (non-coaxial) porous tubes 
according to different embodiments. A porous tube (1027C, 
1027D) has a characteristic that the longitudinal space is 
offset from the center axis of the open end (72). As shown 
in FIG. hA, the porous tube (1027C) may be an integral 
component, and the area of the longitudinal space of the 
tower (70) of the porous tube (1027C) is greater than the 
opening space of the open end (72). Again referring to FIG. 
11B, the tower (70) and the top cover (71) of the porous tube 
(1027D) are detachable, the tower (70) and the open end 
(72) are an integral component, and the area of the longi-
tudinal space of the tower (70) is larger than the area of the 
opening space of the open end (72). 

FIG. 12A and FIG. 12B show a gas diffusion device 
according to a third embodiment of the present invention. 
The cross section side view of FIG. 12A shows that an 
airflow guiding member, that is, a baffle plate (274), is 
further provided between the porous tube (27) and the inner 
walls (203). The baffle plate (274) extends longitudinally 
along the porous tube (27) and has a same or slightly higher 
extension height. As shown in FIG. 12B, the shape of a 
horizontal cross section of the baffle plate (274) is defined by 
at least one arc so as to shield a partial periphery of the 
porous tube (27). In an example where the porous tube (27) 

12 
is configured to perform radial diffusion, the baffle plate 
(274) guides the gas and returns the gas back to a region of 
the wafers, so as to prevent excessive gas from flowing 
meaninglessly on the inner side of the shell. The structure 

5 and pattern of the baffle plate (274) are not limited in the 
present invention, and the structural angle and shape of the 
baffle plate (274) may be adjusted in response to actual 
requirements, so as to achieve the requirement and object of 
controlling the direction of airflow. 

10 FIG. 13A and FIG. 13B shows schematic diagrams of 
variations examples of a porous tube and a baffle plate. 
Taking a porous tube (1327A) being an elongated narrow 
shape for example, the baffle plate is formed by a backplate 
(80) and two flanks (81, 81'). A horizontal length (d) of the 

15 porous tube (1327A) is smaller than a horizontal length (D) 
of the baffle plate. An included angle between the flank (81) 
and the backplate (80) is 01, and an included angle between 
the flank (81') and the backplate (80) is 02. FIG. 13A shows 
that the included angles 01 and 02 and shapes of the two 

20 flanks (81, 81') are the same, and so the controlled directions 
of airflow are controlled to be the same. FIG. 13B shows that 
the shapes of the two flanks (81, 81') are the same, but the 
included angles 01 and 02 are different, and so the controlled 
directions of airflow are different, with the diffusion direc-

25 tion of airflow with respect to the included angle 02 being 
greater than that with respect to the included angle 01. It 
should be understood that, the included angle and shape of 
the flank can determine the performance of gas diffusion. 

FIG. 14A and FIG. 14B shows schematic diagrams of 
30 other variation examples of a porous tube and a baffle plate. 

Taking a porous tube (1327B) being an ellipsoid for 
example, the baffle plate is an arc backplate (83). A hori-
zontal length (d) of the porous tube (1327B) is smaller than 
a horizontal length (D) of the baffle plate. Two side ends to 

35 a vertex of the arc backplate (83) may define an included 
angle 0. When the extension length (D) of the included angle 
0 with respect to the two side ends are different, the 
controlled directions of airflow are also different. FIG. 14A 
shows that the included angles 0 and arcs on the two sides 

40 of the arc backplate (83) are the same, that is, the controlled 
directions of airflow are the same. FIG. 14B shows that the 
extension length (D) and the included angles 01 and 02 on 
the two sides are different, and so the controlled directions 
of airflow are also different, wherein the diffusion angle of 

45 airflow with respect to the included angle 01 is greater than 
that with respect to the included angle 02. 

FIG. iSA and FIG. 1SB show schematic diagrams of yet 
other variations examples of a porous tube and a baffle plate. 
Taking a porous tube (1327C) being a circle for example, the 

50 baffle plate is an arc backplate (84). A horizontal length (d) 
of the porous tube (1327C) is smaller than a horizontal 
length (D) of the baffle plate. Two side ends to a vertex of 
the arc backplate (84) may define an included angle 0. FIG. 
iSA shows that the included angles 0 and arcs on the two 

55 sides of the arc backplate (84) are the same, which means the 
controlled directions of airflow are the same. FIG. 15B 
shows that the extension length (D) and the included angles 
01 and 02 on the two sides are different, and so the 
controlled directions of airflow are also different, wherein 

60 the diffusion angle of airflow with respect to the included 
angle 02 is greater than that with respect to the included 
angle 01. 

It is known from the variation examples above that, the 
baffle plate may be a symmetrical or asymmetrical configu-

65 ration with respect to the porous tube. In an asymmetrical 
configuration, the degree of asymmetry may be determined 
by the included angle 0, or may be achieved by the baffle 
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plate and by means of being staggered from the porous tube. 
The included angle B may be between 0 degree and 90 
degrees; however the present invention is not limited to the 
examples above. By applying the baffle plate in conjunction 
with the porous tube, in addition to achieving the object of 5 

controlling the direction of airflow, the issue of turbulence 
generated in the interior space of the wafer container (20) 
due to gas discharge in a 360-degree manner of a conven-
tional circular tube structure is also resolved. 

FIG. 16 shows schematic diagrams of variation examples 10 

of combinations of a circular porous tube, an ellipsoidal 
porous tube and an elongated narrow porous tube. These 
baffle plates may be formed to match outer surfaces of these 
porous tubes; that is, the baffle plates may be adhered to the 
outer surfaces of these porous tubes to form seamless 15 

combinations. In the case where the porous tube is in a 
radiation diffusion form, part of the diffusion holes may be 
shielded by the baffle plate such that the gas is forced to be 
diffused through the unshielded part, hence increasing the 
amount of flow in all directions. In other embodiments, the 20 

porous tube may also has part of the diffusion holes formed 
thereon to achieve the same object. 

FIG. 17 shows a wafer container (20') according to a 
second embodiment of the present invention. The same 
element numerals and symbols and the same associated 25 

details of the wafer container (20') as those of the wafer 
container (20) of the first embodiment are omitted herein for 
brevity, and only the differences are described. The wafer 
container (20') of the second embodiment includes a gas 
cartridge (90), which is detachably connected to the bottom 30 

portion of the shell (21). The gas cartridge (90) can provide 
effects of a buffering tolerance and a communicating space 
for the gas before the gas enters an interior space of the 
wafer container (20'), with associated details given below. 
When the base plate (29) is assembled to the bottom portion 35 

of the shell (21), the gas cartridge (90) is kept between the 
bottom portion of the shell (21) and the base plate (29). In 
fact, the bottom portion of the shell (21) is inclined, and as 
shown in FIG. 5, the bottom portion (201) gradually ascends 
from the front end to the rear end. Thus, there is a sufficient 40 

space for configuring the gas cartridge (90) between the rear 
end of the base plate (29) and the rear end of the bottom 
portion (201) of the shell (21); however, the present inven-
tion is not limited to the example above. 

Referring to FIG. 18 and FIG. 19, FIG. 18 shows an 45 

exploded diagram of the gas cartridge (90) configured at the 
bottom portion (201) of the wafer container (20'). FIG. 19 
shows a section diagram of the gas cartridge (90) confgured 
at the wafer container (20') of the present invention. The gas 
cartridge (90) consists of a bottom portion (91), a sidewall 50 

(92) extending from the bottom portion (91) and the bottom 
portion (201) of the shell (21). The bottom portion (91) and 
the sidewall (92) are fundamentally formed an elongated 
narrow housing of the gas cartridge (90). An elongated 
narrow groove (93) is formed on an outer side surface of the 55 

bottom portion (201) of the shell (21), and is configured to 
accommodate the elongated narrow housing formed by the 
bottom portion (91) and the sidewall (92). The elongated 
narrow groove (93) and the elongated housing define a 
buffering gas chamber (97) in between. Refer to FIG. 20 60 

showing an enlarged partial section diagram of the gas 
cartridge (90) configured at the wafer container (20') of the 
present invention. The coupling structure (205) and the 
through hole (206) thereof are formed on an inner side 
surface of the bottom portion (201) of the shell (21), wherein 65 

the coupling structure (205) is located on an opposite side 
surface of the elongated narrow groove (93). The elongated 
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narrow groove (93) communicates with the accommodating 
space of the wafer container (20') via the through channel 
(206) of each coupling structure (205). One or more posi-
tioning mechanisms (94) may be further provided in the 
elongated narrow groove (93) to position the accommodated 
elongated narrow housing. An elongated narrow sealing ring 
(95) is provided between a contact surface between the 
sidewall (92) and the elongated narrow groove (93), so as to 
achieve an annular sealing function. 

A plurality of annular sidewalls (96) further extend from 
the lower surface of the bottom portion (91) of the gas 
cartridge (90), and without changing the number and posi-
tions of nozzles on the applied load port used in coordination 
with the wafer container (20'), are implemented by a pair of 
annular sidewalls (96) as an example in this embodiment. 
Each annular sidewall (96) defines an installation space for 
filling by a gas intake module (25), wherein the installation 
space may be a cylindrical space so as to match the structural 
form of the gas intake module (25). A gas intake channel 
(98) is formed at the bottom portion (91) of the gas cartridge 
(90), and the gas intake channel (98) communicates with the 
installation space. 

The gas intake module (25) includes the elastic sleeve 
(251), the check valve (252), the filter membrane (253) and 
the sealing ring (255). The sealing ring (255) may be 
provided between the gas intake module (25) and the 
annular sidewall (96) so as to achieve airtightness, thus 
preventing gas leakage of the gas cartridge (90). Moreover, 
the elongated narrow housing of the gas cartridge (90) may 
be fixed to the bottom portion (201) of the shell (21) by a 
known connection means, for example, screw connection or 
other connections in any forms, which are to be encom-
passed within the scope of protection of the present inven-
tion. 

It is known from above that, the buffering gas chamber 
(97) is defined between the elongated narrow groove (93) 
and the elongated narrow housing, and the buffering gas 
chamber (97) has an elongated narrow space and thus covers 
the two gas intake channels (98) formed at the bottom 
portion (91) of the gas cartridge (90), providing a function 
of a common buffering space of the two gas intake channels. 
In this embodiment, the two gas intake channels are con-
figured with two coupling structures (205) and two porous 
tubes (27) in corresponding numbers as an example. It 
should be noted that, the numbers may be designed and 
adjusted in response to actual requirements, and the present 
invention does not define the numbers configured for the 
implementation forms. The gas intake channel (98) of the 
buffering gas chamber (97) fluid communicates with a gas 
passage of the gas intake module (25), and each coupling 
structure (205) defines the through channel (206) having a 
center axis and fluid communicating with the porous tube 
(27). The through channel (206) allows a gas to enter the 
longitudinal space of the porous tube (27), and the gas 
eventually purges the accommodating space from the lon-
gitudinal space. 

In continuation of the description above, the gas intake 
module (25) supplies the gas in one single gas intake 
direction that passes through the gas intake channel (98) and 
enters the buffering gas chamber (97), and the buffering gas 
chamber (97) is capable of balancing air pressures of the two 
gas intake modules (25). In other words, in case of a 
difference in the pressures of the incoming gas, the gas can 
be diffused in the elongated narrow space of the buffering 
gas chamber (97) to achieve a balanced air pressure. Thus, 
the buffering gas chamber (97) provides the gas with a 
balanced air pressure that travels from the through channel 
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(206) of each coupling structure (205), passes through the 
porous tube (27) and enters the accommodating space of the 
wafer container (20'). At this point, the gas diffusion per-
formance of the porous tube (27) is consistent. Therefore, 
the present invention also resolves the numerous problems 
of an uneven airflow entering the interior of the container or 
an insufficient total flow caused by a difference in the 
incoming air of a conventional diffuser. 

Advantages of provided by the structural design of the 
present invention are further described below. The bottom 
end (that is, the open end) of the porous tube (27) may be 
mounted to the coupling structure (205) through a collar 
(273, that is, the second collar). Moreover, another collar 
(275, that is, the first collar) may be further provided in the 
open end of the porous tube (27). The materials of the collars 
(273, 275) are softer than the material of the porous tube 
(27). With the protection component including the two 
collars (273, 275), the porous tube (27) is prevented from 
breaking of the open end caused by overly large stress 
during sleeving, and airtightness between the porous tube 
(27) and the coupling structure (205) can be further 
enhanced. In addition to a combined type, the collar (275) 
may also be attached by means of sintering or bonding to the 
open end of the porous tube (27), so as to achieve the object 
of protecting the open end. Other components included in 
the gas intake module (25), the coupling structure (205), the 
porous tube (27), the collars (273, 275), the gas cartridge 
(90) and/or the wafer container (20') are made of one or 
more thermal resistant materials. Preferably, the thermal 
resistant material is selected from a group consisting of 
PEEK, HTPC, FKM, PPS, PPO, chlorinated polyether, 
POB, TORLON, EP, PF, PEI, P1, LCP, and a combination of 
at least two of the above. 

Other variation embodiments of the wafer container (20') 
of the second embodiment are further described below. 
Refer to FIG. 21A to FIG. 21D showing schematic diagrams 
of configurations of a porous tube and a gas cartridge 
according to some embodiments. FIG. 21A shows the gas 
intake direction is a same center axis (C). The coupling 
structure (205) is formed as extending from the bottom 
portion (201) of the wafer container (20'). The open end 
(271) of the longitudinal space (272) of the porous tube (27) 
has a center axis, and the longitudinal space (272) has a 
center axis. The center axis of the through channel (206), the 
center axis of the open end (271) of the porous tube (27), the 
center axis of the longitudinal space (272) of the porous tube 
(27) and the gas intake center axis of the gas intake module 
(25) are coaxial, and are presented as the center axis (C). The 
gas has gas intake direction directed straight through along 
the same center axis (C) into the longitudinal space (272) of 
the porous tube (27), and purges the accommodating space 
in the wafer container (20'). 

FIG. 21B shows the gas intake direction is not a same 
center axis. Two gas intake channels (98) are formed at the 
bottom portion (91) of the gas cartridge (90) to serve as the 
function of a common buffering space of the two gas intake 
channels. Thus, although the gas intake direction is not the 
same center axis, the technical feature of a straight-through 
gas intake direction is also achieved, and the problems of the 
increased flow time and poor fluency due to the winding 
during the traveling process of the gas are not resulted. The 
center axis of the through channel (206), the center axis of 
the open end (271) of the porous tube (27) and the center 
axis of the longitudinal space (272) of the porous tube (27) 
are coaxial, and are presented as the center axis (C'). The gas 
intake center axis of the gas intake module (25) is presented 
as the center axis (C). The position of the center axis (C) 
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along which the gas passes through is offset from the center 
axis (C'). Although under the offset configuration, the gas 
from the gas intake module (25) does not follow a straight 
line to enter the longitudinal space (272). However, before 

5 entering the porous tube (27), the gas is already diffused in 
the buffering gas chamber (97) and forms a more stable 
pressure, and this ensures consistent gas diffusion perfor-
mance of the each porous tube (27). 

In another embodiment, the gas intake direction is not a 
10 same center axis, as shown in FIG. 21C. Along with the 

increased demand of the amount of diffused airflow, a 
porous tube (27) with an increased amount of airflow is 
designed by increasing the size of the porous tube (27), with 
the increased part extending toward the inner walls (203) of 

15 the shell (21). The gas intake center axis of the gas intake 
module (25) is presented as the center axis (C). The center 
axis of the through channel (206) and the center axis of the 
open end (271) of the porous tube (27) are coaxial, and are 
presented as the center axis (C'). The center axis of the 

20 longitudinal space (272) of the porous tube (27) is presented 
as the center axis (C"). The two gas intake channels (98) are 
formed at the bottom portion (91) of the gas cartridge (90) 
to serve as the function of a common buffering space of the 
two gas intake channels. Thus, although the center axis (C), 

25 the center axis (C') and the center axis (C") are all offset, the 
traveling path of the gas is not increased, and the amount of 
airflow can be increased to enhance purging performance. 

In another embodiment, the gas intake direction is not a 
same center axis. As shown in FIG. 21D, the size of the 

30 porous tube (27) is increased, and the increased part extends 
toward the inner walls (203) of the shell (21). The center axis 
of the through channel (206) and the center axis of the open 
end (271) of the porous tube (27) are coaxial, and are 
presented as the center axis (C). The center axis of the 

35 longitudinal space (272) of the porous tube (27) is presented 
as the center axis (C"), and the position of the center axis (C) 
along which the gas passes through is offset from the center 
axis (C"). Although under the offset configuration, before 
entering the longitudinal space (272) of the porous tube (27), 

40 the gas is already diffused in the buffering gas chamber (97) 
and forms a more stable pressure, and this ensures consistent 
gas diffusion performance of the each porous tube (27). 
Moreover, the amount of airflow is increased, so as to 
enhance the purge efficiency of the porous tube (27) with 

45 respect to the accommodating space in the wafer container 
(20'). 

FIG. 22 shows a porous tube (2227) according to another 
embodiment of the present invention and the shape of a 
longitudinal cross section along a parallel long axis direction 

50 (Y). The open end of the porous tube (2227) is detachably 
connected to the collar (275), so as to adhere the collar (275) 
on an inner side of the open end. As shown in the longitu-
dinal cross section in the drawing, the inner side of the open 
end is provided with a shoulder (60) confgured to combine 

55 the collar (275). The hardness of the collar (275) may be 
lower than the hardness of the porous tube (2227), so as to 
protect the structure of the open end. The collar (275) may 
be tapered so as to easily enter the open end. Alternatively, 
the collar (275) may be adhered to the inner side of the open 

60 end by a specific means, such as heating and sintering. Thus, 
the reinforced open end can be mounted on the coupling 
structure (205) to prevent breaking of the open end. 

FIG. 23A and FIG. 23B show variation examples diffu-
sion holes (slotted holes) of a porous tube. FIG. 23A shows 

65 that the longitudinal space of the porous tube has a hori-
zontal cross section with a circular shape. The slotted hole 
(2300) is a space that diverges from the inside to the outside. 
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FIG. 23B shows that an outer side of each slotted hole 
(2300) has a tapered space, and the slotted holes (2300) are 
all arranged between top-and-down adjacent wafers (W), 
allowing the diffused airflow (as indicated by the arrows) to 
flow smoothly between the wafers. 

FIG. 24A and FIG. 24B show other variation examples of 
diffusion holes (slotted holes) of a porous tube. FIG. 24A 
shows that the longitudinal space of the porous tube has a 
horizontal cross section with an elongated narrow shape. 
The slotted hole (2400) is a space that diverges from the 
inside to the outside. FIG. 24B shows that an outer side of 
each slotted hole (2400) has a recessed space formed by a 
curved surface, and the slotted holes (2400) are all arranged 
between top-and-down adjacent wafers (W), allowing the 
diffused airflow (as indicated by the arrows) to flow 
smoothly between the wafers. 

In conclusion of the above, in order to resolve the issues 
of a high temperature caused by fabrication processes during 
a carrying process of wafer in the prior art and hence a rise 
in the temperature of an interior space of a wafer container, 
such that performance of the overall wafer container and all 
components thereof are undesirably affected, the wafer 
container of the present invention and all the components 
thereof are made of thermal resistant materials; that is to say, 
all the elements disclosed by the present invention are to be 
encompassed within the scope of protection of the present 
invention. 

Although certain details are used to describe the present 
invention as above for better understanding, it is to be 
understood that certain changes and modifications may be 
implemented within the scope of protection of the claims. 
Therefore, the embodiments above are intended for illustra-
tion purposes, and are not to be construed as limitations. 
Moreover, the present invention is not restrained by the 
details given in the description, and equivalent modifications 
made be made without departing from the field and spirit of 
the appended claims. 

What is claimed is: 
1. A gas diffusion device, installed in a wafer container 

having an accommodating space, the gas diffusion device 
comprising: 

a buffering gas chamber, confgured at a bottom portion of 
the wafer container, the bottom portion provided with 
at least one coupling structure, the coupling structure 
defining a through channel having a center axis, the 
buffering gas chamber having at least one gas intake 
channel, the gas intake channel, the buffering gas 
chamber, the through channel and the accommodating 
space communicating with one another; and 

at least one porous tube, having a longitudinal space, the 
porous tube installed to the coupling structure of the 
wafer container, the longitudinal space of the porous 
tube communicating with the buffering gas chamber, 
the buffering gas chamber providing a gas to pass 
through the porous tube and enter the accommodating 
space, a gas intake center axis of the gas and a center 
axis of the coupling structure being coaxial. 

2. The gas diffusion device according to claim 1, wherein 
the coupling structure is formed as extending from the 
bottom portion of the wafer container, an open end of the 
porous tube has a center axis, and the longitudinal space of 
the porous tube has a center axis; the center axis of the 
coupling structure, the center axis of the open end of the 
porous tube and the gas intake center axis are coaxial. 

3. The gas diffusion device according to claim 1, wherein 
the coupling structure is formed as extending from the 
bottom portion of the wafer container, an open end of the 

18 
porous tube has a center axis, and the longitudinal space of 
the porous tube has a center axis; the center axis of the 
coupling structure, the center axis of the open end of the 
porous tube and the gas intake center axis are coaxial; the 

5 center axis of the longitudinal space of the porous tube is 
offset from the center axis of the coupling structure, the 
center axis of the open end of the porous tube and the gas 
intake center axis. 

4. The gas diffusion device according to claim 1, wherein 
10 the longitudinal space of the porous tube has a closed end 

and an open end, and the open end receives the correspond-
ing coupling structure, so that the gas enters the longitudinal 
space by passing through the buffering gas chamber and the 
open end. 

15 5. The gas diffusion device according to claim 1, wherein 
a shape of a horizontal cross section of the porous tube is an
ellipsoid or an elongated narrow shape having a long axis 
and a short axis, or a circle having a diameter. 

6. The gas diffusion device according to claim 5, further 
20 comprising: 

a first collar, arranged in the open end, the first collar 
located between the open end and the coupling struc-
ture. 

7. The gas diffusion device according to claim 6, further 
25 comprising: 

a second collar, located between the first collar and the 
coupling structure when the second collar is disposed 
on the coupling structure so as to reinforce airtightness. 

8. The gas diffusion device according to claim 6, wherein 
30 a material of the first collar is softer than a material of the 

porous tube to prevent breaking of the open end. 
9. The gas diffusion device according to claim 7, wherein 

the second collar and the porous tube are sintered or bonded 
into an integral structure to prevent breaking of the open 

35 end. 
10. The gas diffusion device according to claim 8, wherein 

the coupling structure, the porous tube, the first collar and/or 
the second collar are/is made of a thermal resistant material 
which is one or a combination of at least two selected from 

40 a group consisting of PEEK, HTPC, FKM, PPS, PPO, 
chlorinated polyether, POB, TORLON, EP, PF, PEI, P1 and 
LCP. 

11. The gas diffusion device according to claim 1, further 
comprising: 

45 an airflow guiding member, arranged adjacent to one side 
of the porous tube, the airflow guiding member con-
figured to adjust an airflow direction of the gas entering 
the accommodating space. 

12. The gas diffusion device according to claim 1, further 
50 comprising: 

at least one gas intake module, communicatively coupled 
to the buffering gas chamber, the gas intake module 
having the gas intake center axis, supplying the gas in 
one single gas intake direction to pass through the gas 

55 intake channel and enter the buffering gas chamber. 
13. A gas diffusion device, installed in a wafer container 

having an accommodating space, the gas diffusion device 
comprising: 

a gas cartridge, configured at a bottom portion of the 
60 wafer container to define a buffering gas chamber, the 

bottom portion provided with at least two coupling 
structures, each of the coupling structures defining a 
through channel having a center axis, the buffering gas 
chamber having at least one gas intake channel, the gas 

65 intake channel, the buffering gas chamber, the through 
channel and the accommodating space communicating 
with one another; and 
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at least two porous tubes, each of the porous tubes having 
a longitudinal space, the at least two porous tubes 
respectively installed to corresponding coupling struc-
tures of the wafer container, the longitudinal spaces of 
the two porous tubes communicating with the buffering 
gas chamber, the buffering gas chamber providing a gas 
to pass through the at least two porous tubes and enter 
the accommodating space. 

14. The gas diffusion device according to claim 13, 
wherein the at least two coupling structures are formed as 
extending from the bottom portion of the wafer container, an 
open end of the longitudinal space of each of the porous 
tubes has a center axis, and the longitudinal space has a 
center axis; the center axis of each of the through channels, 
the center axis of the open end of each of the porous tubes, 
the center axis of the longitudinal space of each of the 
porous tubes and a gas intake center axis along which the gas 
passes are coaxial. 

15. The gas diffusion device according to claim 13, 
wherein the at least two coupling structures are formed as 
extending from the bottom portion of the wafer container, an 
open end of each of the porous tubes has a center axis, and 
the longitudinal space of each of the porous tubes has a 
center axis; the center axis of each of the through channels, 
the center axis of the open end of each of the porous tubes 
and a gas intake center axis along which the gas passes are 
coaxial; the center axis of the longitudinal space of each of 
the porous tubes is offset from the center axis of the through 
channel, the center axis of the open end of the porous tube 
and the gas intake center axis. 

16. The gas diffusion device according to claim 13, 
wherein the at least two coupling structures are formed as 
extending from the bottom portion of the wafer container, an 
open end of the longitudinal space of each of the porous 
tubes has a center axis, and the longitudinal space of each of 
the porous tube has a center axis; the center axis of each of 
the through channels, the center axis of the open end of each 
of the porous tubes, and the center axis of the longitudinal 
space of each of the porous tubes are coaxial; a position of 
a gas intake center axis along which the gas passes is offset 
from the center axis of the through channel, the center axis 
of the open end and the center axis of the longitudinal space 
that are coaxial. 

17. The gas diffusion device according to claim 13, 
wherein the at least two coupling structures are formed as 
extending from the bottom portion of the wafer container, an 
open end of each of the porous tubes has a center axis, and 
the longitudinal space of each of the porous tubes has a 
center axis; the center axis of each of the through channels 
and the center axis of the open end of each of the porous 
tubes are coaxial; a gas intake center axis along which the 
gas passes and the center axis of the longitudinal space are 
both offset from the center axis of the through channel and 
the center axis of the open end that are coaxial. 

18. The gas diffusion device according to claim 13, 
wherein the gas cartridge has a bottom portion and a 
sidewall extending from the bottom portion, and the gas 
intake channel is formed at the bottom portion of the gas 
cartridge. 

19. The gas diffusion device according to claim 13, 
wherein the gas cartridge is installed at the bottom portion 
of the wafer container, such that a bottom portion and a 
sidewall of the gas cartridge and the bottom portion of the 
wafer container define the buffering gas chamber. 

20. The gas diffusion device according to claim 13, 
wherein a plurality of annular sidewalls further extend from 
a lower surface of the bottom portion of the gas cartridge, 

20 
each of the annular sidewalls defines an installation space 
for filling with a gas intake module, and the gas intake 
module has the gas intake center axis; the installation space, 
the gas intake channel at the bottom portion of the gas 

5 cartridge and the buffering gas chamber communicate with 
one another, such that the gas in one single air intake 
direction supplied by the gas intake module passes through 
the gas intake channel and enters the buffering gas chamber. 

21. The gas diffusion device according to claim 13, 
10 wherein the wafer container comprises a base plate installed 

at the bottom portion of the wafer container, and the buffer 
gas chamber is between the bottom portion and the base 
plate of the wafer container. 

15 
22. The gas diffusion device according to claim 21, 

wherein the base plate is made of a material comprising a 
self-lubricating material. 

23. A wafer container, comprising: 
a shell, comprising a bottom portion, the bottom portion 

20 configured with a plurality of coupling structures, the 
coupling structures defining a plurality of through 
channels; 

a buffering gas chamber, formed below the bottom por-
tion, the buffering gas chamber having a plurality of gas 

25 intake channels, the gas intake channels communicat-
ing with the corresponding through channels; and 

a plurality of porous tubes, each of the porous tubes 
having an open end, the open end correspondingly 
connecting with the coupling structure at the bottom 

30 portion and communicating with the buffering gas 
chamber via the corresponding through channel, allow-
ing a gas to pass through the porous tubes and enter an
accommodating space of the shell. 

24. The wafer container according to claim 23, wherein 
35 the porous tube has a longitudinal space, the longitudinal 

space has a closed end and an open end, and the gas in the 
buffering gas chamber is capable of passing through the 
open end to enter the longitudinal space. 

25. The wafer container according to claim 23, further 
40 comprising: 

a collar, arranged between the open end and the coupling 
structure, a material of the collar being softer than a 
material of the porous tube to prevent breaking of the 
open end. 

45 26. The wafer container according to claim 23, further 
comprising: 

a gas cartridge, having a bottom portion and a sidewall 
extending from the bottom portion, the bottom portion 
of the gas cartridge having the gas intake channels 

50 formed thereon. 
27. The wafer container according to claim 26, wherein 

the gas cartridge is installed at the bottom portion of the 
shell, such that the gas cartridge and the bottom portion of 
the shell define the buffering gas chamber. 

55 28. The wafer container according to claim 26, wherein a 
plurality of annular sidewalls further extend from the bottom 
portion of the gas cartridge, and each of the annular side-
walls defines an installation space for filling with a gas 
intake module. 

60 29. The wafer container according to claim 23, wherein 
the wafer container further comprises a door detachably 
combined with the shell, and a pair of support portions 
configured on an inner side of the shell, and the wafer 
container is made of a thermal resistance material, which is 

65 one or a combination of at least two selected from a group 
consisting of PEEK, HTPC, FKM, PPS, PPO, chlorinated 
polyether, POB, TORLON, EP, PF, PEI, P1 and LCP. 
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30. The wafer container according to claim 23, further 
comprising: 

a base plate, connected below the shell to support the 
shell; 

wherein the buffering gas chamber is between the bottom 5 

portion and the base plate of the shell. 
31. The wafer container according to claim 30, wherein 

the base plate is made of a material comprising a self-
lubricating material. 

* * * * * 
10 
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