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1
REACTION CHAMBER LINING

RELATED APPLICATIONS

The present application is a U.S. National Phase of
International Application Number PCT/CN2019/106351
filed Sep. 18, 2019 and claims priority to Chinese Applica-
tion Number 201821855011.8 filed Nov. 12, 2018.

BACKGROUND OF THE INVENTION
Field of the Invention

The present utility model relates to the technical field of
a semiconductor, and in particular, to a reaction chamber
lining.

Description of Related Art

In semiconductor manufacturing, plasma etching is used
to etch conductive and dielectric materials. One of the
problems of plasma etching is that, over time, when a
plurality of wafers are processed in a trench, a layer of film
will be deposited on a chamber wall of a processing cham-
ber. The accumulation of this film may cause the following
problems: firstly, the film may peel off from the chamber
wall and introduce particles. As a feature dimension of
integrated circuit devices continues to decrease, the toler-
ance degree of particles in the processing process is rapidly
decreasing. Therefore, it is becoming more and more impor-
tant to avoid the generation and refinement of the particles
in the processing process. Secondly, the film may change
radio frequency grounding paths, thereby influencing the
results obtained on the wafer. At present, the equipment
mostly uses wet cleaning operation on a process chamber,
and a physical method is used to scrub an inner wall of a
reaction chamber to remove an accumulation layer.

In commercial semiconductor manufacturing, wet clean-
ing of the process chamber is undesirable. For this reason,
some process chambers are provided with linings to protect
chamber walls. However, there are at least two major
disadvantages of using cylindrical linings in process cham-
bers at present. The first disadvantage is that due to poor heat
transfer in vacuum, the whole of such a lining is located in
vacuum, and enough heat connection is lacked. Therefore,
when radio frequency power is cycled and turned off, the
temperature of the lining will fluctuate drastically. Such
temperature fluctuations may cause undesirable changes. In
the wafer processing process, the second disadvantage is
that it is difficult to realize electrical connection with the
lining in vacuum for providing satisfactory radio frequency
grounding paths. Materials singly used for this purpose, such
as stainless steel screws, copper tapes and copper-plated
fingers, may all cause contaminants on the wafer. For the
above reasons, it is necessary to provide a novel semicon-
ductor process reaction chamber lining.

SUMMARY OF THE INVENTION

By aiming at the existing problem, the present utility
model provides a reaction chamber lining, including an
annular side wall main body (2) and a flange (3) arranged on
an upper portion of the side wall main body (2), wherein an
end face of the flange (3) extends out of the side wall (2) in
a radial direction, an outer edge of the flange (3) extends in
the radial direction to form fixing flanging parts (31), and a
hole (32) is provided in each of the fixing flanging parts; the
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side wall (2) is provided with a rectangular slot (4), and a
position of the rectangular slot corresponds to a position of
a robotic arm access hole (51) in a side wall of a reaction
chamber (50); the side wall (2) is provided with through
holes (22) and honeycomb-shaped apertures (21); and a face
joined to the bottom of the side wall (2) is provided with a
disc (5) extending inwards in the radial direction, an extend-
ing end of the disc (5) is fitted with an outer edge of an
electrode assembly (80) arranged at the center of the reac-
tion chamber (50), and a plurality of circles of slotted holes
(6) are annularly provided in the disc (5).

In the reaction chamber lining of the present utility model,
preferably, the end face of the flange (3) is circular or square.

In the reaction chamber lining of the present utility model,
preferably, the end face of the flange (3) extends out of the
side wall (2) in the radial direction for a length of 6 mm to
35 mm and a thickness of 5 mm to 10 mm.

In the reaction chamber lining of the present utility model,
preferably, the end face of the flange (3) is provided with a
sealing groove (33) and a conductive coil accommodating
groove (34) to implement good contact and sealing between
the reaction chamber lining (1) and a chamber cover assem-
bly (60) at an upper portion of the reaction chamber (50).

In the reaction chamber lining of the present utility model,
preferably, dimensions of the rectangular slot (4) are the
same as or slightly smaller than dimensions of the robotic
arm access hole (51) so that a robotic arm is able to enter and
extend out of the reaction chamber (50) to fetch and deliver
a wafer.

In the reaction chamber lining of the present utility model,
preferably, an aperture diameter of the honeycomb-shaped
apertures (21) ranges from 1.5 mm to 3 mm.

In the reaction chamber lining of the present utility model,
preferably, a thickness of the disc (5) ranges from 3 mm to
7 mm.

In the reaction chamber lining of the present utility model,
preferably, a width of the slotted holes (6) ranges from 3 mm
to 5 mm, each circle is provided with a plurality of slotted
holes (6), and a length of each of the slotted holes (6) is a
length of an arc with an angle between 20° and 40°.

In the reaction chamber lining of the present utility model,
preferably, a gap between two adjacent circles of slotted
holes (6) ranges from 1 mm to 2.5 mm, and the two adjacent
circles of slotted holes (6) are distributed in a staggered
manner.

In the reaction chamber lining of the present utility model,
preferably, a material of the reaction chamber lining is
aluminum, ceramic or quartz.

The reaction chamber lining of the present utility model
can provide better thermal stability, enough radio frequency
grounding lines, and usability of the shortest downtime, can
reduce the obstruction of reaction airflow during flowing in
a vacuum chamber, and can more easily reach a vacuum
degree required by equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate the technical solutions
of the specific implementations of the present utility model,
a brief introduction to the accompanying drawings required
in the description of the specific implementations is pro-
vided hereafter.

FIG. 1 is a front view of a reaction chamber lining of the
present utility model.

FIG. 2 is a schematic three-dimensional structure diagram
of the reaction chamber lining of the present utility model.
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FIG. 3 is a schematic installation diagram of the reaction
chamber lining of the present utility model.

FIG. 4 is a top view of the reaction chamber lining of the
present utility model.

FIG. 5 is a partial view of slotted holes of the reaction
chamber lining of the present utility model.

In the drawings:

1 denotes a reaction chamber lining; 2 denotes a side wall;
21 denotes a honeycomb-shaped aperture; 22 denotes a
through hole; 3 denotes a flange; 31 denotes a flanging part;
32 denotes a hole; 33 denotes a sealing groove; 34 denotes
a conductive coil accommodating groove; 4 denotes a rect-
angular slot; 5 denotes a disc; 6 denotes a slotted hole; 50
denotes a reaction chamber; 51 denotes a robotic arm access
hole; 60 denotes a chamber cover assembly; 70 denotes a
wafer; and 80 denotes an electrode assembly.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The technical solution of the present utility model will be
clearly and completely described with reference to the
accompanying drawings hereinafter. Obvious, the described
implementations are part of implementations of the present
utility model, not all of them. Based on the implementations
in the present utility model, all other implementations
obtained by a person skilled in the art without any inventive
efforts are all within the protection scope of the present
utility model.

In the descriptions of the present utility model, it should
be noted that terms “center”, “upper”, “lower”, “left”,
“right”, “vertical”, “horizontal”, “inner”, “outer”, etc. indi-
cating the orientation or the positional relationship are based
on the orientation or the positional relationship shown in the
accompanying drawings, are only for convenience of
describing the present utility model and simplifying the
descriptions, are not intended to indicate or imply that the
referenced apparatus or element must have a particular
orientation, be constructed and operated in a particular
orientation, and therefore cannot be understood as a limita-
tion of the present utility model. Additionally, terms “first”,
“second” and “third” are only used for purposes of descrip-
tion, and cannot be understood as indicating or implying
relative importance.

In the descriptions of the present utility model, it should
be noted that unless otherwise clearly specified and defined,
terms ““install”, “interconnect” and “connect” should be
understood in a broad sense, for example, it may be con-
nected in a fixed, detachable or integrated manner; it may be
mechanically or electrically connected; it may be directly
connected or indirectly connected via an intermediate
media; and it may be communication inside two elements.
For those of ordinary skill in the art, the specific meaning of
the above-mentioned terms in the present utility model may
be understood according to specific circumstances.

The present utility model will be further described in
detail through specific implementations in conjunction with
the accompanying drawings. FIG. 1 is a front view of a
reaction chamber lining of the present utility model. FIG. 2
is a schematic three-dimensional structure diagram of the
reaction chamber lining of the present utility model. FIG. 3
is a schematic installation diagram of the reaction chamber
lining of the present utility model. As shown in FIG. 1 to
FIG. 3, a reaction chamber lining 1 includes an annular side
wall main body 2 and a flange 3 arranged on an upper
portion of the side wall main body. An end face of the flange
3 extends out of the side wall 2 in a radial direction for a
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length of 6 mm to 35 mm and a thickness of 5 mm to 10 mm.
The end face of the flange 3 is circular or square, and is
adjusted in a manner of being matched with the shape of the
chamber. An outer edge of the flange 3 extends in the radial
direction to form fixing flanging parts 31, the quantity of the
flanging parts 31 may be 2 to 4, a hole (32) is provided in
each of the fixing flanging parts, and a screw may pass
through the hole 32 to fix the reaction chamber lining 1 onto
an upper surface of the reaction chamber 50. Therefore,
good grounding and sufficient contact between the reaction
chamber lining 1 and the reaction chamber 50 are ensured.
Additionally, according to an installation position of the
reaction chamber lining 1 in equipment, under some condi-
tions, the end face of the flange 3 may be provided with a
circle of sealing groove 33 and a conductive coil accom-
modating groove 34 to implement good contact and sealing
between the reaction chamber lining 1 and a chamber cover
assembly 60 at an upper portion of the reaction chamber 50.

As shown in FIG. 2 and FIG. 3, the side wall 2 is provided
with a rectangular slot 4, and a position of the rectangular
slot corresponds to a position of a robotic arm access hole 51
in a side wall of the reaction chamber 50, dimensions of the
rectangular slot 4 are the same as or slightly smaller than
dimensions of the robotic arm access hole 51 so that a
robotic arm is able to enter and extend out of the reaction
chamber 50 to fetch and deliver a wafer. In the technical
processing process, a wafer 70 is placed into the chamber
through the robotic arm access hole 51 and the rectangular
slot 4 by the robotic arm from the outside of the reaction
chamber 50, and the wafer 70 is taken down by an ejector
needle ascending and descending mechanism from the
robotic arm to be placed to an upper surface of an electrode
assembly 80.

As shown in FIG. 2, the side wall 2 is provided with
honeycomb-shaped apertures 21 and through holes 22. The
through holes 22 may be used as observing holes, and
correspond to observing holes provided in the side wall of
the reaction chamber 50, so as to enable an operator to be
able to observe conditions inside the reaction chamber
through the through holes. According to different properties
of an externally connected device of the reaction chamber,
the through holes 22 may be round holes or honeycomb-
shaped holes. The reaction chamber 50 needs to be exter-
nally connected with a vacuum measuring device in the
technical process, so as to measure and monitor the vacuum
degree in the chamber or the chamber pressure in the
technical process in real time. Therefore, a plurality of
relatively big round through holes are provided in the side
wall of the reaction chamber 50 to connect the inside and the
outside of the chamber. Positions of the honeycomb-shaped
apertures 21 correspond to the big round through holes, the
distribution quantity of the honeycomb-shaped apertures
may be determined by the quantity of the vacuum measuring
devices externally connected to the side wall of the reaction
chamber. A coverage range of the honeycomb-shaped aper-
tures 21 should be equal to or a little smaller than that of
open holes provided in the side wall of the corresponding
position of the reaction chamber 50, so that to enable an
inner wall of the reaction chamber 50 not to be exposed in
plasmas to avoid pollution. Through the characteristics of
the honeycomb-shaped apertures, the influence caused by
particle impurities and the like generated in the technical
process on the measuring performance of the vacuum mea-
suring device can be blocked and prevented from entering
the vacuum measuring device, so that the service life of the
vacuum measuring device is prolonged. A dimension of the
honeycomb-shaped apertures 21 ranges from 1.5 to 3 mm.
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As shown in FIG. 2 and FIG. 3, a face joined to the bottom
of'the side wall 2 is provided with a disc 5 extending inwards
in the radial direction, and a thickness of the disc 5 ranges
from 3 mm to 7 mm. An extending end of the disc 5 is fitted
with an outer edge of an electrode assembly 80 arranged at
the center of the reaction chamber in a manner of being
attached to each other or forming a certain distance. FIG. 4
is a top view of the reaction chamber lining of the present
utility model. FIG. 5 is a partial view of slotted holes of the
reaction chamber lining of the present utility model. As
shown in FIG. 4 and FIG. 5, a plurality of circles of slotted
holes 6 are annularly provided in the disc 5. According to
different dimensions of the installed reaction chambers, the
number of circles of the slotted holes 6 distributed in the
radial direction is adjusted. A width W of the slotted holes
6 ranges from 3 mm to 5 mm, and each circle is provided
with a plurality of slotted holes 6. The quantity of the slotted
holes 6 in each circle is determined according to a length of
the slotted holes 6 and a perimeter of the disc 5. As shown
in FIG. 4, the two ends of the slotted holes 6 are respectively
connected to a circle center, an angle between two connect-
ing lines is al, and the length of the slotted holes 6 is the
length of an arc with the angle al. Preferably, the angle al
ranges from 20° to 40°.

A gap L between two adjacent circles of slotted holes 6
ranges from 1 mm to 2.5 mm, and as shown in FIG. 5, the
two adjacent circles of slotted holes 6 are distributed in a
staggered manner. Specifically, as shown in FIG. 4, an angle
from an initial position of the first circle of slotted hole 6 to
an initial position of the adjacent inner circle of slotted hole
6 is a2, and a2 ranges from 0° to 40°. By adopting such an
arrangement mode, the slotted holes 6 are distributed in a
more staggered mode, and a better flow homogenizing effect
can be achieved. Additionally, ignition caused by entering of
the plasmas in the reaction chamber into a position below a
reaction region through the slotted holes 6 is prevented. At
the same time, the mechanical strength of the disc 5 portion
is enhanced. Through such a design, the flow field distribu-
tion of a plasma gas flowing through a wafer surface is
improved to a great degree, and the process result uniformity
of the plasma reaction is improved.

A material of the reaction chamber lining 1 may be
aluminum, ceramic, quartz and the like. When the reaction
chamber lining 1 uses a metal material, for example, when
the reaction chamber lining is processed by aluminum, the
reaction chamber lining 1 is placed inside the reaction
chamber 50. According to technical requirements, positions
of'the reaction chamber lining 1 exposed in the plasmas need
to be subjected to anti-corrosion surface treatment such as
hard anodizing. During installation, the outer wall of the
reaction chamber lining 1 is attached to the inner wall of the
reaction chamber 50, but the attachment is not tight, so as to
avoid the clamping or separation incapability of the reaction
chamber 50 and the reaction chamber lining 1 due to
expansion effects under a temperature rise condition.

Finally, it should be noted that the above embodiments are
merely illustrative of the technical solutions of the present
utility model, but are not intended to limit the present utility
model; although the present utility model has been described
in detail with the reference to the foregoing embodiments,
those of ordinary skill in the art should understand that: the
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technical solutions of each of the above embodiments can
still be modified, or some or all of the technical features in
the above embodiments can be equivalently replaced; and
these modifications or substitutions do not depart from the
scope of the technical solutions of each embodiment of the
present utility model.

What is claimed is:

1. A reaction chamber lining, comprising:

an annular side wall main body and a flange arranged on
an upper portion of the annular side wall main body,
wherein an end face of the flange extends out of the side
wall in a radial direction, an outer edge of the flange
extends in the radial direction to form fixing flanging
parts, and a hole is provided in each of the fixing
flanging parts;

the side wall is provided with a rectangular slot for
alignment with a robotic arm access hole of a reaction
chamber; the side wall is provided with through holes
and honeycomb-shaped apertures;

and a face joined to a bottom of the side wall is provided
with a disc extending inwards in the radial direction, an
extending end of the disc is for fitting with an outer
edge of an electrode assembly arranged at the center of
a reaction chamber, and a plurality of circles of slotted
holes are annularly provided in the disc,

a width of the slotted holes ranges from 3 mm to 5 mm,
each circle is provided with a plurality of slotted holes,
and a length of each of the slotted holes is a length of
an arc with an angle between 20° and 40°,

a gap between two adjacent circles of slotted holes ranges
from 1 mm to 2.5 mm, and the two adjacent circles of
slotted holes are distributed in a staggered manner, and

an angle from an initial position of a first circle of slotted
holes to an initial position of an adjacent inner circle of
slotted holes ranges from 0° to 40°.

2. The reaction chamber lining according to claim 1,

wherein

the end face of the flange is circular or square.

3. The reaction chamber lining according to claim 1,
wherein

the end face of the flange extends out of the side wall in
the radial direction for a length of 6 mm to 35 mm and
a thickness of 5 mm to 10 mm.

4. The reaction chamber lining according to claim 1,
wherein the end face of the flange is provided with a sealing
groove and a conductive coil accommodating groove to
implement contact and sealing between the reaction cham-
ber lining and a chamber cover assembly at an upper portion
of a reaction chamber.

5. The reaction chamber lining according to claim 1,
wherein

an aperture diameter of the honeycomb-shaped apertures
ranges from 1.5 mm to 3 mm.

6. The reaction chamber lining according to claim 1,

wherein

a thickness of the disc ranges from 3 mm to 7 mm.

7. The reaction chamber lining according to claim 1,
wherein

a material of the reaction chamber lining is aluminum,
ceramic or quartz.
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