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(57) ABSTRACT

A cassette for holding substrate in a load-lock comprising an
outer casing having a front surface with multiple slots and
two sidewalls having holes at the bottom section thereof is
provided. Braces are set at the corner edges inside the outer
casing and side plates are attached to the braces. Each slot
has a set of side plates attached to the braces for holding a
substrate. Obstruction pieces are also set inside the outer
casing near the corresponding holes. Each obstruction pieces
comprise a fixed part and an obstructing part. The fixed part
attaches firmly to a bottom plate of the outer casing, and the
obstructing part blocks the corresponding hole on the outer
casing.
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CASSETTE FOR A LOAD-LOCK

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of a
prior application Ser. No. 10/707,706, filed on Jan. 6, 2004.
The prior application Ser. No. 10/707,706 claims the priority
benefit of Taiwan application serial no. 92113046, filed on
May 14, 2003. All disclosures are incorporated herewith by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a cassette. More
particularly, the present invention relates to a cassette for
holding substrates inside a load-lock.

[0004] 2. Description of the Related Art

[0005] In general, in a fabrication of a semiconductor
product or an electro-optical device, a number of processing
steps must be performed with some of the processing steps
being performed in a vacuum state. To prevent a reaction
chamber from getting exposed to air, a wafer or substrate
undergoing a reaction in a vacuum state is often placed
inside a load-lock first. The load-lock is a special area where
wafers or substrates are free to move in and out of the
reaction chamber without exposing the reaction chamber to
the atmosphere. A trap door is normally installed somewhere
before or after the entrance to the reaction chamber so that
the reaction chamber is always maintained in a vacuum state
through the trap door and a vacuum exhaust system.

[0006] Inside the load-lock, the substrates or wafers that
require to be processed with a vacuum reaction are placed
inside a substrate cassette or a wafer cassette. In order to
carry out the reaction, a robotic arm retrieves a substrate or
a wafer from the substrate cassette or the wafer cassette and
then transports it to the reaction chamber one at a time.

[0007] FIG. 1 is a schematic diagram showing the design
of a conventional cassette inside a load-lock. As shown in
FIG. 1, the outer portion of the cassette is labeled 10 and the
inner portion of the cassette is labeled 20. The cassette
comprises an outer casing 102, a plurality of braces 106 and
a plurality of side plates 108.

[0008] A front surface 140 of the outer casing 102 of the
cassette has a plurality of slots 100 for inserting substrates
into and for retrieving substrates out of the cassette. In most
opto-electronic manufacturing facilities, each cassette has
12 slots 100 for holding 12 pieces of substrate.

[0009] In the interior 20 of the cassette, there are four
braces 106 and a plurality of side plates 108. The braces 106
are positioned at the four edge corners of the outer casing
102 and the side plates 108 are fastened to the braces 106.
For each slot 100, all four braces 106 have a side plate 108.
In other words, each slot 100 has four corresponding side
plates 108 for supporting a substrate 200 (as shown in FIG.
2).

[0010] Furthermore, as shown in FIG. 3, there are four
rectangular holes 104 at the bottom section of two sidewalls
130a, 1305 of the outer casing 102. These rectangular holes
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104 are designed to facilitate a tool to enter into the interior
of the cassette and fasten the horizontal screws.

[0011] FIG. 4 is a sketch showing the side plate latching
onto the bottom section of the outer casing inside the
rectangular hole. After a substrate is processed and sent back
to the cassette inside the load-lock, the robotic arm will
move into the cassette to retrieve another substrate for
processing. However, due to thermal suction and vacuum
electrostatic effect, the side plate 108 is often sucked up by
the substrate 200. The sucked-up side plate 108 may easily
lodge inside the rectangular hole 104 at the bottom section
of the sidewalls 130a, 1305. When the robotic arm tries to
retrieve a substrate 200 from the cassette, the substrate 200
may collide with the stuck side plate 108 inside the rectan-
gular hole 104 leading to some damages. Such occurrences
will obstruct production resulting in a drop in productivity.
Since the rectangular holes 104 are formed on the bottom
section of the sidewalls 130qa, 1305 of the outer casing 102,
the lodging of the side plate 108 within the rectangular hole
104 mostly occurs when a substrate is retrieved from the slot
100 at the very bottom of the cassette.

SUMMARY OF THE INVENTION

[0012] Accordingly, the present invention is directed to
provide a cassette for a load-lock that prevents the side plate
of'a conventional cassette from lodging into a corresponding
rectangular hole to damage a substrate.

[0013] As embodied and broadly described herein, the
invention provides a cassette for a load-lock. The cassette
comprises an outer casing, a plurality of horizontal screw
sets, a plurality of braces, a plurality of side plates and a
plurality of obstruction pieces. A front surface of the sides of
the outer casing has a plurality of slots. Two sidewalls of the
outer casing have a plurality of holes at a bottom section
thereof. Each set of horizontal screws engages with the
bottom plate of the outer casing near the corresponding hole.
The interior of the outer casing further comprises a plurality
of braces and a plurality of side plates. The braces are
positioned at the corner regions inside the outer casing. The
side plates are fastened to the braces, wherein the side plates
are attached to the braces at a position corresponding to each
slot. Moreover, all the side plates corresponding to the same
slot are set on a horizontal plane so that a substrate can be
placed horizontally inside the cassette. In other words, the
edges of a substrate will be supported through all the side
plates at the same level after the substrate is inserted into the
cassette through the slot. The cassette of this invention
further includes a plurality of obstruction pieces. The
obstruction piece is positioned inside the outer casing cor-
responding to the holes at the bottom section of the sidewalls
of the outer casing.. Each obstruction pieces comprises a
fixed part and an obstructing part. The fixed parts attach to
the bottom plate of the outer casing, and the obstructing
parts blocks the corresponding holes. With the obstructing
parts blocking the holes, the side plate can no longer be
jammed into the hole. It should be noted that the method of
attaching the fixed part of the obstruction piece to the bottom
plate of the outer casing includes putting horizontal screws
through the fixed part before tightening up the screws to the
bottom plate of the outer casing.

[0014] In this invention, the holes at the bottom section of
the two sidewalls of the outer casing are blocked through
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obstruction pieces. This prevents the side plate from being
sucked up by the substrate due to thermal suction or vacuum
electrostatic effect from getting lodged inside the hole to
cause some damage to the substrate.

[0015] When the side plate is sucked up by the substrate
due to thermal suction or electrostatic effect, the side plate
will collide with the obstruction piece and the return to its
original location. Hence, the side plate is prevented from
lodging inside the hole to cause a tear in the substrate when
the substrate is fetched from the cassette.

[0016] Inbrief, the cassette is able to hold substrates inside
the load-lock with minimal damage. Therefore, product
quality is improved and yield is increased.

[0017] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary, and are intended to provide further explana-
tion of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings are included to pro-
vide a further understanding of the invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate embodiments of the invention and,
together with the description, serve to explain the principles
of the invention.

[0019] FIG. 1 is a schematic diagram showing the design
of a conventional cassette inside a load-lock.

[0020] FIG. 2 is a diagram showing a substrate resting on
side plates inside a cassette.

[0021] FIG. 3 is a diagram showing rectangular holes on
the lower side surface of the cassette.

[0022] FIG. 4 shows the lodging of a side plate within the
rectangular hole on the side of the outer casing.

[0023] FIG. 5 is a schematic diagram showing an obstruc-
tion piece blocking a rectangular hole to prevent the lodging
of a side plate within the hole according to one preferred
embodiment of this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0024] Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

[0025] FIG. 1 is a schematic diagram showing the design
of a conventional cassette inside a load-lock. FIG. 5 is a
schematic diagram showing an obstruction piece blocking a
rectangular hole to prevent a side plate from lodging in the
hole according to one preferred embodiment of this inven-
tion. As shown in FIGS. 1 and 5, the cassette for holding
substrate inside a load-lock comprises an outer casing 102,
a plurality of horizontal screw sets 300, a plurality of braces
106, a plurality of side plates 108 and a plurality of obstruc-
tion pieces 500. In FIG. 1, the outer portion of the cassette
is labeled 10 while the inner portion of the cassette is labeled
20.
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[0026] The outer casing 102 of the cassette has a front
surface 140 having a plurality of slots 100, and the outer
casing 102 has two sidewalls 130a, 1305 having four holes
104, such as rectangular holes, at a bottom section thereof.
Each horizontal screw set 300 is tightly engaged to the outer
casing 102 inside the hole 104, as shown in FIG. 3. In this
embodiment, the outer casing 102 has altogether 12 slots.
Hence, the cassette is to hold a maximum of 12 substrate
pieces.

[0027] The slots 100 on the outer casing 102 facilitate the
insertion of substrates into and out of the cassette through a
robotic arm. The four holes 104 on bottom section of the two
sidewalls 130a, 1305 of the outer casing 102 facilitate the
moving of horizontal screws 300 into the interior and
tightening the screws 300 onto a bottom plate 150 of the
outer casing 102, as shown in FIG. 3.

[0028] The interior 20 of the cassette has a plurality of
braces 106 and side plates 108. The braces 106 are posi-
tioned at the respective corner edges of the outer casing 102
and the side plates 108 are fastened to the braces 106. Each
slot 100 has a set of side plates 108 attached to their
corresponding braces 106 for supporting a substrate.

[0029] In this embodiment, each of the four corners inside
the outer casing 102 has a brace 106. A side plate 108 is
attached to each brace 106 to correspond with each slot 100.
Hence, there are four side plates 108 located at the same
horizontal plane as the slot 100 for holding a substrate 200
(as shown in FIG. 2). In other words, the corners of a
substrate 200 will rest on the respective side plates 108 on
the same plate after the substrate 200 is inserted into the
interior of the cassette through the slot 100.

[0030] In addition, the cassette further comprises an
obstruction piece 500 set inside the outer casing 102 corre-
sponding to the hole 104 at the bottom section of the
sidewalls 130a, 1305. Each obstruction piece 500 has a fixed
part 504 and an obstructing part 502 (as shown in FIG. 5).
The fixed part 504 of the obstruction piece 500 is firmly
attached to the bottom plate 150 of the outer casing 102. The
obstructing part 502 of the obstruction piece 500 blocks up
the corresponding hole 104 and prevents the side plate 108
from lodging inside the hole 104. In this embodiment, the
obstruction piece 500 is L-shaped, for example.

[0031] Tt is to be noted that the method of attaching the
fixed part 504 of the obstruction piece 500 to the bottom
plate 150 of the outer casing 102 includes putting horizontal
screws 300 through the fixed part 504 before tightening up
the screws to the bottom plate 150 of the outer casing 102.
In other words, the process of tightening the horizontal
screws 300 inside the casing 102 through the hole 104 also
fastens the fixed part 504 of the obstruction piece 500 to the
bottom plate 150 of the outer casing 102.

[0032] In this invention, the holes 104 at the bottom
section of the sidewalls 130a, 1305 of the outer casing 102
are completely blocked by the obstruction pieces 504. When
the side plate 108 is sucked up by the substrate due to
thermal suction or electrostatic effect, the side plate 108 will
collide with the obstruction piece 504 and returns to its
original location. Hence, the side plate 108 is prevented
from lodging inside the hole 104 to cause any damage to the
substrate when the substrate is fetched from the cassette.
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[0033] In summary, major advantages of this invention
includes: 1. The holes at the bottom section of the sidewalls
of the outer casing are blocked using obstruction pieces.
This prevents the side plates from being sucked up by the
substrate due to thermal suction or vacuum electrostatic
effect and lodged inside the hole to cause damages to the
substrate. 2. When the side plate is sucked up by the
substrate due to thermal suction or electrostatic effect, the
side plates will collide with the obstruction piece and returns
to its original location. Hence, the side plates are prevented
from lodging inside the hole to cause any damage to the
substrate when the substrate is fetched from the cassette. 3.
The cassette is able to hold substrates inside the load-lock
with minimal damage. Therefore, product quality is
improved and yield is increased.

[0034] In this embodiment, the most common substrate
cassette (AKT design) design used by opto-electronic manu-
facturers is selected for the purpose of illustration. However,
the scope of this invention should not be limited as such. In
fact, the concept of blocking up the holes on the outer casing
of a cassette with obstruction pieces to prevent the lodging
of side plates into the hole can be applied to other types of
cassettes as well.

[0035] 1t will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
is intended that the present invention cover modifications
and variations of this invention provided they fall within the
scope of the following claims and their equivalents.
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What is claimed is:
1. A cassette, comprising:

an outer casing with a front surface having a plurality of
slots and two side surfaces having a plurality of holes;

a plurality of braces positioned at corner edges inside the
outer casing;

a plurality of side plates attached to the braces corre-
sponding to each slot for supporting a substrate; and

a plurality of obstruction pieces positioned inside the

outer casing to block the holes.

2. The cassette of claim 1, wherein the cassette further
comprises a plurality of horizontal screw sets, and each set
of'horizontal screws engages with a bottom plate of the outer
casing near the holes.

3. The cassette of claim 1, wherein each obstruction piece
comprises a fixed part and an obstructing part, the fixed part
is firmly attached to the outer casing and the obstructing part
blocks the corresponding hole.

4. The cassette of claim 1, wherein the obstruction pieces
are L-shaped.

5. The cassette of claim 1, wherein the braces are set on
all four corners inside the outer casing and the side plates are
attached to all four braces and correspond with each slot on
the same horizontal plane.

6. The cassette of claim 5, wherein the four side plates
within the outer casing on the same horizontal plane corre-
sponding to each slot support the corners of a substrate.
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