OPERATING METHODS OF PURGE DEVICES FOR CONTAINERS

CROSS-REFERENCE TO RELATED APPLICATION AND CLAIM OF PRIORITY

[0001]  This application claims the benefit of Taiwan Patent Application No.
104109047, filed on Mar. 20, 2015, in the Taiwan Intellectual Property Office,
the disclosure of which is incorporated herein in its entirety by reference.

1. Technical Field

[0002] At least one embodiment of the present invention relates to operating
methods of purge devices for containers. More particularly, the operating
methods are used to purge, heat, and dry containers used in semiconductor
industry.

2. Description of the Related Art

[0003] The semiconductor industry is advancing and instruments in this industry
are growing to be more sophisticated. However, semiconductors are still
extremely sensitive to environmental substances such as moisture and pollutants.

[0004]  Accordingly, containers used for holding semiconductors, such as pods
containing wafers, are expected to be airtight and pollutant-free. Nevertheless,
the opening/closing processes of containers provide the opportunity for
pollutants to contaminate the internal space of the containers. The containers for
wafers are therefore required to be regularly purged to maintain and ensure the
transportation quality.

[0005]  Purge devices have been developed to purge containers. The purge devices
are designed to automatically purge containers. However, researches on purge
devices are mostly focusing on the purging efficiency of devices rather than
personnel safety.

[0006] Furthermore, based on economic considerations, the design with



independent pipelines for gas and liquid has not been proposed in this field.
Conventionally, the liquid used to purge and the gas used to air dry are easily
contaminated to each other if one of the system is malfunction and results in
uncompleted purging process. Besides, some conventional purge devices only
utilize gases at clean dry air (CDA) level.

[0007]  Moreover, conventional purge devices are in lack of sophisticated
manipulations of temperature, and are unable to purge and dry the internal and
external of a container simultaneously.

[0008] At least one embodiment of the present invention therefore provides an
operating method of purge devices for containers to mitigate at least one problem

heretofore.

SUMMARY

[0009] Some embodiments of the present invention provide an operating method of
purge devices for containers to mitigate at least one aforementioned problem.
The operating method comprises a step of providing a purge device, a step of
removing a lid of the purge device by operating a control panel of the purge
device, a step of aligning an opening of a container to a first purging unit and
placing the container in the purge device, a step of securing the container with a
holder and rotating the container, a step of supplying a purging solution with a
first pipeline to a first purging unit and a second purging unit to purge the
container, a step of introducing a gas with a second pipeline to the first purging
unit and the second purging unit and activating at least one first temperature
controller and at least one second temperature controller to dry the container, a

step of stopping the rotation of the container, and a step of reopening the lid and



transferring the container from the purge device.

[0010] Moreover, the operating method further comprises a step of determining the
existence of an operator on a stand of the purge device by a detector of the purge
device and unlocking the control panel in some other embodiments. More
particularly, the step of determining is a step between the step of providing the

purge device and the step of removing the lid of the purge device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a flowchart illustrating an operating method of purge devices for
containers, according to some embodiments of the present invention.

[0012] FIG. 2 is a schematic diagram illustrating a core body of purge devices,
according to some embodiments of the present invention.

[0013] FIG. 3A is a schematic diagram illustrating a second purging unit of a purge
device, according to some embodiments of the present invention.

[0014] FIG. 3B is a schematic diagram illustrating a first purging unit of a purge
device, according to some embodiments of the present invention.

[0015] FIG. 3C is a schematic diagram illustrating the structure of a first purging
unit, according to some embodiments of the present invention.

[0016] FIG. 4A is a schematic diagram illustrating a rotary table of a purge device,
according to some embodiments of the present invention.

[0017] FIG. 4B is a schematic diagram illustrating the mounting of a container into
a purge device, according to some embodiments of the present invention.

[0018] FIG. 4C is a schematic diagram illustrating a mounted container in a purge
device, according to some embodiments of the present invention.

[0019] FIG. 5 is a schematic diagram illustrating a clamp of a purge device,
according to some embodiments of the present invention.
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[0020] FIG. 6A is a schematic diagram illustrating the working range of a first
purging unit, according to some embodiments of the present invention.
[0021] FIG. 6B is a schematic diagram illustrating the working range of a second

purging unit, according to some embodiments of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0022]  The examples depicted in the following section are provided for the purpose
of detailed explanation of the features of preferred embodiments, in order to
enable one having ordinary skill in the art to understand the preferred
embodiments.

[0023] FIG. 1 is a flowchart illustrating an operating method of purge devices for
containers, according to some embodiments of the present invention. In step
S102, a purge device is provided. More particularly, the purge device in step
S102 comprises a main case, a control panel, a management box, a lid, a stand,
and a detector.

[0024]  The stand is connected to the main case and is configured for operators to
stand on. The stand comprises the detector connected to control panel by internal
electrical connections. The detector is configured to unlock the control panel for
the operator when the operator is detected as standing on the stand. The detector
may be based on bidirectional grating, reflection grating, or diffraction grating.

[0025]  The control panel is also configured on the main case and comprises an
alarm and an emergency button. Once an emergency occurs (e.g., potential
damages or ongoing damages to pipelines, the purge device, or personnel), the
alarm will be activated to notify the operator by acoustic methods (e.g., buzzer)

or visual methods (e.g., a flasher). The arrived operator may then press the



emergency button to stop the operation of the purge device.

[0026] The management box comprises a gas management apparatus, a liquid
management apparatus, and a pump. The gas management apparatus is
configured to control the movement of gases used to dry containers 60 after the
purge process is provided by the purge device. As illustrated in FIG. 2, the purge
device is used to purge containers 60 contained in the core body 10. After the
purge process, the purge device uses extreme clean dry air (XCDA) or nitrogen
to dry the containers.

[0027]  The liquid management apparatus is configured to control the movement of
purging solutions used in the purge process. The purging solutions in the purge
process may be water or a mixture of water and a surfactant.

[0028] The exemplary purge device in step S102 is used to embody the present
invention. However, other purge devices capable of operating the operating
methods may be used as alternatives in some other embodiments.

[0029] In step S104, the control panel of the purge device is operated to open the
lid of the purge device. As disclosed in step S102, the lid is configured on the
main case and can be opened by an operator operating the control panel.

[0030] In step S106, an opening of the container 60 is aligned to a first purging unit
31 and the container 60 is then placed in the purge device. FIG. 3A-3C illustrated
an exemplary purge device. FIG. 3A is a schematic diagram illustrating a second
purging unit 11 of the purge device while FIG. 3B is a schematic diagram
illustrating the first purging unit 31. And FIG. 3C provides structural details of
the first purging unit 31.

[0031] The opened lid provides an access to the core body 10 housed inside. FIG.
3Ais used to disclose the internal units inside the core body 10 and walls of the
core body 10 are thus not shown in FIG. 3A. The core body 10 comprises a
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second purging unit 11 comprising at least one second temperature controller
221, at least one second temperature sensor, and at least one second purging tube
213.

[0032]  The at least one second purging tube 213 may be at least one tube for
purging solutions 213" or at least one tube for gases 213". The type, number, and
constitution of the at least one second purging tube 213 may be varied in
different embodiments. Furthermore, each tube for purging solutions 213’
comprises a first pipeline and each tube for gases 213" comprises a second
pipeline (not shown). The first pipeline is connected to the liquid management
apparatus and the second pipeline is connected to the gas management apparatus.
The first pipeline is configured to supply purging solutions, in which a purging
solution may be water or a mixture of water and a surfactant. The second
pipeline is configured to supply gases, in which the gas may be extreme clean
dry air (XCDA) or nitrogen. More particularly, the purging solutions are supplied
with the first pipeline to the at least one tube for purging solutions 213" and the
gases are introduced with the second pipeline to the at least one tube for gases
213"

[0033] In some preferred embodiments, the core body 10 comprises four second
temperature controllers 211, two second temperature sensors 212, and six second
purging tubes 213. As illustrated in FIG. 3A, the six second purging tubes 213
are constituted by three tubes for purging solutions 213" and three tubes for gases
213". The second temperature controllers 211 are used in step S112 to heat and
control the temperature of the internal space of the core body 10 and improve the
efficiency of air drying the external walls of the container 60. The second
temperature sensors 212 are used to detect the temperature on the external walls
of the container 60. If an abnormality (e.g., the external walls are overheated or
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the temperature is not high enough) is detected, the alarm on the control panel
will be activated to warn the personnel. As for the second purging tubes 213, the
second purging tubes 213 herein are mainly configured to provide purging
solutions and release XCDA or nitrogen to the external walls of the container 60.

[0034] The second purging tubes 213 appear to be identical in the embodiments.
However, the second purging tubes 213 are configured to performed different
actions (e.g., providing purging solutions or gases) in different steps, depending
on that the second purging tubes 213 is a tube for purging solutions 213" or a tube
for gases 213".

[0035]  Asillustrated in FIG. 3B and 3C, the first purging unit 31 is configured at
the bottom of the core body 10. The first purging unit 31 comprises at least one
first temperature controller 311, at least one temperature sensor 312, and at least
one first purging tube 313.

[0036] In the present embodiment, the first purging unit 31 comprises two first
temperature controllers 311, two first temperature sensors 312, and two first
purging tubes 313. In some other embodiments, however, the configuration may
be modified based on design configurations.

[0037]  Similar to the at least one second purging tubes 213, the at least one first
purging tube 313 may be at least one tube for purging solutions 313’ or at least
one tube for gases 313". The first purging tubes 313 herein are constituted by a
tube for purging solutions 313" and a tube for gases 313".

[0038]  The at least one first temperature controllers 311 are used to heat and
control the temperature of the internal space of the core body 10 and improve the
efficiency of air drying the internal space of a container 60. The at least one first
temperature sensors 312 are used to detect the temperature inside the container
60. If an abnormality (e.g., the internal space of the container is overheated or the
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temperature is not high enough) is detected, the alarm on the control panel will
be activated to warn the personnel. The at least one first purging tube 313 in the
present embodiment is partially different from the at least one second purging
tube 213. The number of the at least one first purging tube 313 is less and the at
least one first purging tube 313 herein is configured to purge the internal space,
used for accommodating semiconductors, of a container 60. Therefore, the at
least one first purging tube 313 is expected to provide purging in sophistication.
And each first purging tube 313 comprises three nozzles on the top and multiple
nozzles on the stem to improve the jetting of purging solutions and gases.

[0039]  In this embodiment, the first purging tubes 313 and second purging tubes
213 each may be classified as a tube for purging solutions 213', 313" or a tube for
gases 213", 313". Each tube for purging solutions 213', 313" comprises the first
pipeline connected to the liquid management apparatus, and each tube for gases
213", 313" comprises the second pipeline connected to the gas management
apparatus. The first pipeline and the second pipeline are independent to each
other. The first pipeline connected with the tubes for purging solutions 213', 313’
is configured to supply purging solutions, while the second pipeline connected
with the tubes for gases 213", 313" is configured to supply gases.

[0040] In the step S108, the container 60 is secured by a holder and then rotated.
Referring to FIG. 4A-4C, in which FIG. 4A illustrates a rotary table of a purge
device while FIG. 4B illustrates the mounting of a container into a purge device.
And FIG. 4C is a schematic diagram illustrating a mounted container in a purge
device.

[0041]  Asillustrated in FIG. 4A, a holder is configured at the bottom of the first
purging unit 31. The holder comprises a rotary table 30 and multiple latches 301
and is configured to bear the container 60. Moreover, the rotary table 30 is
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connected with a motor 40.

[0042]  More particularly, the rotary table 30 is connected with the motor 40 and a
programmable logic controller (PLC). The rotary table 30 cooperates with the
PLC to provide optimized control over rotational speed. And the parameters and
configurations of the PLC are set up based on operation considerations.

[0043]  The multiple latches 301 may be configured on the rotary table 30. Each
latch 301 may be a spring latch or a pneumatic lock comprising two locks and a
pneumatic cylinder. In this embodiment, the rotary table 30 is provided with two
pneumatic locks (i.e., four locks with two pneumatic cylinders) and two spring
latches. However, the number and constitution of the multiple latches 301 may
be varied in some other embodiments.

[0044]  The latch 301 provides an external mechanism to secure the container 60. In
the present embodiment, the locks are actuated by the pneumatic cylinders,
through the connecting linkages, to secure the container 60 and prevent the
container 60 from slipping away by centrifugal force and being damages. The
spring latches beside the container 60 are configured to further secure the
container 60 and act as second-line holders in case that the locks are damaged.

[0045] FIG. 4B and 4C illustrate steps S108 and S110 in some embodiments. The
opening of the container 60 is aligned to the first purging unit 31 and the
container 60 is then placed into the purge device. Subsequently, the container 60
is secured and rotated by the rotary table 30 and the latches.

[0046] More particularly, the container 60, opening down, is aligned to the first
purging unit 31 and placed in the core body 10. The first purging unit 31 is a
column comprising at least one first temperature controller 311, at least one first
temperature sensor 312, and at least one purging tube 313. The pneumatic
cylinders 302 are then activated to secure two sides of the container 60 by the
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four locks and the connecting linkage, and two spring latches further secure the
other two sides of the container 60. The purge process will be initiated after the
container 60 is confirmed to be secured by latches.

[0047]  As illustrated in FIG. 5, the holder may be a clamp 50, rather than the rotary
table 30 and the motor 40, in some other embodiments. FIG. 5 is a schematic
diagram illustrating a clamp of a purge device, according to some embodiments
of the present invention. The clamp in FIG. 5 is connected to a motor 40. The
clamp, driving by the motor, is configured to secure and rotate the container 60
in the purge process.

[0048] In some other embodiments, the holder 50 may be any instrument capable
of securing and rotating the containers 60, such as a cage or a mask.

[0049] In step S110, a purging solution is supplied with a first pipeline to both the
first purging unit 31 and the second purging unit 11 to purge the container 60.
The first purging tubes 313 and the second purging tubes 213, which are inside
of and outside of the container 60 respectively, jet high pressure streams of the
purging solution at the same time to purge the container 60 in step S110.

[0050] The purging solution may be water or a mixture of water and a surfactant.
The purging solution is jetted under pressure to remove pollutants, oil, and other
substances harmful to wafers.

[0051] Referring to FIG. 6A and 6B. FIG. 6A and 6B illustrate the working range
of a first purging unit 31 and a second purging unit 11 respectively.

[0052]  As indicated by the dashed lines in FIG. 6A, steams coming from the tube
for purging solutions 313" are intensive and partially overlapped since the first
purging tube 313 is configured to purge the internal space of the container 60. In
the contrast, the external surface of the container 60 is purged by second purging
tubes 213. And streams coming from the tubes for purging solutions 213’
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(referring to FIG. 3A and 3B) are indicated by the dashed lines illustrated in FIG.
6B.

[0053] Instep S112, a gas is fed with a second pipeline to both the first purging
unit 31 and the second purging unit 11 and the at least one first temperature
controller 311 and the at least one second temperature controller 211 are
activated, in order to dry the container 60.

[0054] More particularly, the gas is jetted by the tube for gases 313" of the at least
one first purging tube 313 and the tube for gases 213" of the at least one second
purging tube 213. The air streams coming from the tube for gases 313" (referring
to FIG. 3A and 3B) and the tube for gases 213" are indicated by the dashed lines
illustrated in FIG. 6A and 6B.

[0055] In step S112, the at least one second temperature controller 311, the at least
one second temperature sensor 212, and the second purging tubes coordinate to
perform the drying process. That is, when the second purge tubes 213 is jetting
streams of gases, such as XDCA or nitrogen, the second temperature controller
211 provides thermal energy and the second temperature sensor 212 monitors the
temperature of the external surface of the container 60 and examines whether the
temperature is maintain at a proper degree for the drying process.

[0056]  Similarly, the first temperature controller 311, the first temperature sensor
312 and a first purging tube 313 coordinate to dry the internal space of the
container 60. More particularly, when the first purge tubes 313 is jetting streams
of XCDA or nitrogen, the first temperature controller 311 provides thermal
energy and the first temperature sensor 312 monitors the temperature of the
internal space of the container 60 and examines whether the temperature is
maintain at a proper degree for the drying process. In the present embodiment,
the first purging tube 313 and the multiple nozzles of the first purging tube 313
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further comprises nozzles for gases, in which the gas is introduced with the
second pipeline to the nozzles for gases.

[0057] In step S114, rotation of the container 60 is stopped. Once the rotation is
stopped, the container 60 may be examined by the purge device to confirm
whether the drying process is finished. The examination result may then display
on the control panel for the operator. In step S116, the lid is reopened and the
container 60 is transferred from the purge device. For example, the operator may
use the control panel to remove the lid and transferred the container 60 from the
purge device and finish the purging process.

[0058] In the present embodiment, the operating method further comprises a step of
determining between the step of providing the purge device and the step of
removing the lid of the purge device. The step of determining is that a detector of
the purge device determines the existence of an operator on a stand of the purge
device and unlocking the control panel. The step of determining is to ensure that
the operator is standing on the stand, controlling the purge device, and unlocking
the control panel during the purge process for containers 60. The operator may
control the purge device only after the control panel is unlocked.

[0059]  The operating methods of purge devices for containers in at least one
embodiment provide a safer environment for workers. Furthermore, the purge
devices provide independent pipelines for purging solutions and gases
respectively and disposed purging tubes both outside and inside of a container.
The operating methods therefore use water or a mixture of water and a surfactant
and XDCA or nitrogen to purge the container 60.

[0060] There are many inventions described and illustrated above. The present
inventions are neither limited to any single aspect nor embodiment thereof, nor to
any combinations and/or permutations of such aspects and/or embodiments.
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Moreover, each of the aspects of the present inventions, and/or embodiments
thereof, may be employed alone or in combination with one or more of the other
aspects of the present inventions and/or embodiments thereof. For the sake of
brevity, many of those permutations and combinations will not be discussed

separately herein.

13



What is claimed is:

1. An operating method of purge devices for containers, comprising the steps of:

providing a purge device;

removing a lid of the purge device by operating a control panel of the purge

device;

aligning an opening of a container to a first purging unit and placing the container

into the purge device;

securing the container with a holder and rotating the container;

supplying, with a first pipeline, a purging solution to a first purging unit and a

second purging unit to purge the container;

introducing, with a second pipeline, a gas to the first purging unit and the second

purging unit and activating at least one first temperature controller and at least
one second temperature controller to dry the container;

stopping the rotation of the container; and

reopening the lid and transferring the container from the purge device.

2. The operating method of purge devices for containers as claimed in claim 1,
wherein the operating method further comprises a step of determining between the
step of providing the purge device and the step of removing the lid of the purge
device, wherein the step of determining is:

determining, by a detector of the purge device, the existence of an operator on a

stand of the purge device and unlocking the control panel;

3. The operating method of purge devices for containers as claimed in claim 1,
wherein the purging solution is water or a mixture of water and a surfactant.

4. The operating method of purge devices for containers as claimed in claim 1,
wherein the gas is extreme clean dry air (XCDA) or nitrogen.

5. The operating method of purge devices for containers as claimed in claim 1,
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wherein the first purging unit comprises at least one first temperature sensor, at least
one first purging tube, and the at least one first temperature controller.

6. The operating method of purge devices for containers as claimed in claim 5,
wherein the second purging unit comprises at least one second temperature sensor, at
least one second purging tube, and the at least one second temperature controller.

7. The operating method of purge devices for containers as claimed in claim 5,
wherein the at least one first purging tube are at least one tube for purging solutions
and at least one tube for gases, and wherein the purging solution is supplied from the
first pipeline to the at least one tube for purging solutions while the gas is introduced
from the second pipeline to the at least one tube for gases.

8. The operating method of purge devices for containers as claimed in claim 6,
wherein the at least one second purging tube are at least one tube for purging solutions
and at least one tube for gases, and wherein the purging solution is supplied from the
first pipeline to the at least one tube for purging solutions while the gas is introduced
from the second pipeline to the at least one tube for gases.

9. The operating method of purge devices for containers as claimed in claim 1,
wherein the holder is a rotary table comprising multiple latches.

10. The operating method of purge devices for containers as claimed in claim 1,

wherein the holder is a clamp.
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