PROCESS CHAMBER AND SEMICONDUCTOR PROCESSING APPARATUS

FIELD OF THE INVENTION
The present invention relates to the manufacturing field of a semiconductor
apparatus, and specifically relates to a process chamber and a semiconductor

processing apparatus.

BACKGROUND OF THE INVENTION

A fundamental principle of physical vapor deposition (PVD) is that, under
vacuum, a metal, or a metal alloy or a metal compound is evaporated and then
deposited on a surface of a substrate, so as to form a thin film having a specific
function. Common methods of PVD mainly include vacuum evaporation, plasma
sputter coating, arc plasma coating, ion coating, molecular beam epitaxy and the like.
Here, the plasma sputter coating is a PVD technique which is the most representative
and most widely used at present. When performing a deposition (film coating) process
on a semiconductor wafer by using the plasma sputtering technique, a process
chamber used is generally kept under vacuum, and processing gas is provided in the
process chamber and is excited to generate plasma; then the plasma bombards a target
material, so that sputtered target material is deposited on the surface of the wafer to
form a thin film required for the process.

In terms of manufacture of a thin film of a semiconductor wafer, the uniformity
of the thin film on the entire surface of the wafer is an essential process index, which
is closely related to the distribution of an electromagnetic field, a thermal field, an
airflow field and the like on and around the semiconductor wafer. Therefore,
increasing the uniformity of distribution of the electromagnetic field, the thermal field
and the airflow field is one of important ways to improve the uniformity of the
process .

Fig. 1 is a cross-sectional side view of a conventional process chamber. Fig. 2 is
an enlarged front view of an area I in Fig. 1. As illustrated in Figs. 1 and 2, the process
chamber includes a cavity 106, a reaction chamber 118, an upper electrode chamber
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111, a lifting mechanism and an ejector pin mechanism. The reaction chamber 118 is
positioned on top of the cavity 106 to perform a process on a wafer; the lifting
mechanism includes a pedestal 110, a pedestal lifting shaft 108 and a pedestal driving
source (not shown in the drawings), wherein the pedestal 110 is used for bearing a
wafer 112 and is connected to the pedestal driving source through the pedestal lifting
shaft 108, and the pedestal driving source is used for driving the pedestal lifting shaft
108 to move vertically in a straight line, thus allowing the pedestal lifting shaft 108 to
move up and down in a vertical direction, so that the pedestal 110 is driven to rise into
the interior of the reaction chamber 118 or fall into the interior of the cavity 106. In
addition, an opening penetrating through a top wall of the cavity 106 is provided at a
position, corresponding to the reaction chamber 118, in an upper surface of the top
wall, and the pedestal 110 can enter into the reaction chamber 118 through the
opening.

Furthermore, a lining ring assembly is further provided in the reaction chamber
118, which includes a lower lining ring 116 and an upper lining ring 117 at an inner
side of the lower lining ring 116, the lower and upper lining rings covering the entire
surface of a side wall of the reaction chamber 118 to prevent the side wall from being
attached with contaminant particles. In addition, a pressing ring 115 is further
provided in the reaction chamber 118, for fixing, with the help of its own weight, the
wafer 112 onto the pedestal 110 when the pedestal 110 is raised to a processing
position inside the reaction chamber 118; and also, a curved part, which is bent
inwardly from the lower end of the lower lining ring 116 and extends to the bottom of
the pressing ring 115, is provided at a lower end of the lower lining ring 116, and used
for supporting the pressing ring 115 when the pedestal 110 moves out of the reaction
chamber 118.

A wafer transfer channel 102 is provided in a side wall of the cavity 106 to
provide a path for moving the wafer 112 into or out of the cavity 106. The ejector pin
mechanism is provided in the cavity 106, and includes at least three ejector pins 105,
an ejector pin lifting shaft 107 and an ejector pin driving source (not shown in the
drawings), wherein the at least three ejector pins 105 are connected to the ejector pin
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driving source through the ejector pin lifting shaft 107, the ejector pin driving source
is used for driving the ejector pin lifting shaft 107 to move vertically in a straight line,
so that the at least three ejector pins 105 are driven to rise or fall to assist a
mechanical arm, which is used for transferring the wafer 112 into the cavity 106, to
move the wafer 112 onto the pedestal 110 or to move the wafer 112 out of the cavity
106 from the pedestal 110.

The upper electrode chamber 111 is provided on top of the reaction chamber 118
with a ceramic ring 114, which is used for electrically insulate the upper electrode
chamber 111 and the reaction chamber 118 from each other, interposed between the
upper electrode chamber 111 and the reaction chamber 118. In addition, a target
material 113 is provided on a lower surface of a bottom wall of the upper electrode
chamber 111, and a magnetron 104, as well as a magnetron driving mechanism used
for driving the magnetron 104 to rotate relatively to a surface of the target material
113, is provided in the upper electrode chamber 111. Further, a gas inlet 103 is
provided under the wafer transfer channel 102 at the side wall of the cavity 106, and is
used for transmitting the processing gas into the cavity 106. The processing gas flows
in a direction as indicated by arrows in Figs. 1 and 2, and diffuses from one side of the
cavity 106 to another side thereof until it fills the whole cavity 106. During this
process, a part of the processing gas flows into the reaction chamber 118 through a
gap between the pressing ring 115 and the curved part of the lower lining ring 116 to
be excited to generate plasma during the process.

The following problems inevitably exist in the practical application of the above
process chamber:

first, since the processing gas gradually diffuses from one side of the cavity 106
to the interior of the reaction chamber 118, the processing gas diffuses to the
processing space at a low speed, and also, inside the reaction chamber 118, a
distribution density of the processing gas within a region close to the gas inlet is
inevitably higher than that within a region away from the gas inlet, so the distribution
of the processing gas is nonuniform inside the reaction chamber 118, thereby
adversely affecting the uniformity of process;
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second, since not all the processing gas entering the cavity 106 can diffuse into
the reaction chamber 118 and be involved in the processing, it is very hard to control a
flow of the processing gas involved in the processing, thereby adversely affecting the

processing results.

SUMMARY OF THE INVENTION

The present invention is intended to solve at least one of the technical problems
existing in the prior art, and provides a process chamber and a semiconductor
processing apparatus, which can improve a speed at which the processing gas flows
into a reaction chamber, an accuracy of controlling a flow of the processing gas
involved in the processing, and the uniformity of distribution of the processing gas
within the reaction chamber.

To achieve the object of the invention, the present invention provides a process
chamber, which includes a reaction compartment, a gas introducing system and a
wafer transfer device, wherein the reaction compartment is provided in the process
chamber and is used for performing a process on a wafer therein, the gas introducing
system is used for providing processing gas into the reaction compartment, and the
wafer transfer device is used for transferring the wafer into the reaction compartment;
in addition, a lining ring assembly is provided in the reaction compartment, and is
configured such that a flow uniformizing cavity is formed between the lining ring
assembly itself and an inner side wall of the reaction compartment, so as to uniformly
transport the processing gas, from the gas introducing system, into the reaction
compartment through the flow uniformizing cavity.

Optionally, the lining ring assembly includes an upper ring body and a lower ring
body, the upper ring body is positioned at an inner side of the lower ring body with a
ring-shaped gap interposed therebetween, and the ring-shaped gap is connected to the
interior of the reaction compartment. An upper ring-shaped horizontal part is provided
on an outer side wall of the upper ring body, a lower ring-shaped horizontal part is
provided on an outer side wall of the lower ring body, a ring-shaped vertical part is
provided between the upper ring-shaped horizontal part and the lower ring-shaped
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horizontal part, and the flow uniformizing cavity is formed by the upper ring-shaped
horizontal part, the lower ring-shaped horizontal part, the ring-shaped vertical part and
the inner side wall of the reaction compartment. In addition, a plurality of radial
through holes are distributed uniformly in the ring-shaped vertical part, and are
connected to the flow uniformizing cavity and the ring-shaped gap, respectively.

Optionally, the number of the reaction compartment is one.

Optionally, the process chamber includes at least two reaction compartments,
which are distributed uniformly along a circumferential direction of the process
chamber, and each reaction compartment forms an independent processing
environment therein; and the number of gas introducing systems corresponds to that
of reaction compartments, and the gas introducing systems transport processing gases
into the reaction compartments in one-to-one correspondence.

Optionally, a gas inlet channel is formed in a side wall of the reaction
compartment, and has a gas inlet connected to the gas introducing system, and a gas
outlet provided at the inner side wall of the reaction compartment and connected to
the flow uniformizing cavity.

Optionally, the gas inlet of the gas inlet channel is positioned at top of the
reaction compartment.

Optionally, the radial through hole has a diameter ranging from 0.5mm to 2mm.

Optionally, the upper ring body, the upper ring-shaped horizontal part and the
ring-shaped vertical part are formed integrally, and the lower ring body and the lower
ring-shaped horizontal part are formed integrally; or, the upper ring body and the
upper ring-shaped horizontal part are formed integrally, and the lower ring body, the
lower ring-shaped horizontal part and the ring-shaped vertical part are formed
integrally.

As another technical solution, the present invention also provides a
semiconductor processing apparatus, which includes a process chamber for
performing a process on a wafer therein, a degas chamber for removing water vapor
from the wafer, a precleaning chamber for removing residue on a surface of the wafer,
and a transfer chamber connected to the process chamber, the degas chamber and the
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precleaning chamber, respectively, and a mechanical arm is provided in the transfer
chamber for transferring the wafer into different chambers. The process chamber may
be a process chamber provided by any above solution of the present invention.

Optionally, the semiconductor processing apparatus includes a plurality of
process chambers.

The beneficial effect of the present invention is as follows.

The process chamber provided by the present invention includes the lining ring
assembly arranged in the reaction compartment, and a flow uniformizing cavity is
formed between the lining ring assembly and the inner side wall of the reaction
compartment, and is used for transporting the processing gas from the gas introducing
system into the reaction compartment, so that the processing gas can flow into the
reaction compartment directly through the flow uniformizing cavity, thereby not only
increasing the speed of the processing gas flowing into the reaction compartment, but
also eliminating such a problem that not all the processing gas outputted from the gas
introducing system can flow into the reaction compartment. Therefore, a flow of the
processing gas involved in the process can be controlled more accurately, which is
conducive to the processing results. In the meantime, the process chamber provided
by the present invention needs no additional flow uniformizing device provided
outside the reaction compartment, and thus there is no need to modify the
conventional structure of the chamber and the structure of the chamber can be
simplified, thereby reducing the cost of manufacturing the process chamber. In
addition, with the flow uniformizing cavity, the processing gas from the gas
introducing system can be transported into the reaction compartment uniformly,
thereby improving the uniformity of distribution of the processing gas within the
reaction compartment and further improving the uniformity of the process.

The semiconductor processing apparatus provided by the present invention
employs the process chamber provided by the present invention, which can improve
the speed of the processing gas flowing into the reaction compartment, the accuracy
of controlling the amount of the processing gas involved in the processing, and the
uniformity of distribution of the processing gas within the reaction compartment,
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thereby not only improving the processing efficiency and the processing results, but

also improving the uniformity of the process.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional side view of a conventional process chamber;

Fig. 2 is an enlarged front view of an area [ in Fig. 1;

Fig. 3A is a cross-sectional view of a process chamber according to a first
embodiment of the present invention;

Fig. 3B is an enlarged view of an area [ in Fig. 3A;

Fig. 3C is a cross-sectional view taken along a line A-A in Fig. 3A;

Fig. 3D is a perspective view of an upper lining ring of the process chamber in
Fig. 3A;

Fig. 3E is a cross-sectional view of the process chamber according to the first
embodiment of the present invention, in a case of loading and unloading a wafer; and

Fig. 4 is a schematic structure diagram of a semiconductor processing apparatus

according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

To make those skilled in the art better understand the technical solutions of the
present invention, a process chamber and a semiconductor processing apparatus
provided by the present invention will be described in detail below in conjunction
with the accompanying drawings.

Fig. 3A is a cross-sectional view of a process chamber according to a first
embodiment of the present invention. Referring to Fig. 3A, the process chamber
according to the first embodiment of the present invention includes a reaction
compartment 210, a gas introducing system and a wafer transfer device. One reaction
compartment 210 is provided in the process chamber and used for performing a
process on the wafer therein. Specifically, the process chamber is formed by a
chamber body 20, and a ring-shaped chamber body 21 is provided on top of the
chamber body 20, the ring-shaped chamber body 21 constituting the reaction
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compartment 210. The gas introducing system (not shown in the figure) is used for
providing processing gas to the reaction compartment 210.

The way of introducing gas into the reaction compartment 210 in the present
embodiment will be described in detail below. Specifically, Fig. 3B is an enlarged
view of an area I in Fig. 3A. Fig. 3C is a cross-sectional view taken along line A-A in
Fig. 3A. Referring to Figs. 3B and 3C, a lining ring assembly is provided in the
reaction compartment 210, the lining ring assembly is configured such that a flow
uniformizing cavity is formed between the lining ring assembly itself and an inner
side wall of the reaction compartment 210 and used for uniformly transporting the
processing gas, from the gas introducing system, into the reaction compartment 210.

In the present embodiment, the specific structure of the lining ring assembly is as
follows. The lining ring assembly includes an upper ring body 25 and a lower ring
body 24, the upper ring body 25 is positioned at an inner side of the lower ring body
24 with a ring-shaped gap 261 radially interposed therebetween, and the ring-shaped
gap 261 is connected to the interior of the reaction compartment 210. An upper
ring-shaped horizontal part 251 is provided on an outer side wall of the upper ring
body 25, a lower ring-shaped horizontal part 241 is provided on an outer side wall of
the lower ring body 24, and a ring-shaped vertical part 27 is provided therebetween,
and the flow uniformizing cavity 26 is formed by the upper ring-shaped horizontal
part 251, the lower ring-shaped horizontal part 241, the ring-shaped vertical part 27
and the inner side wall of the reaction compartment 210. In addition, a plurality of
radial through holes 271 are distributed uniformly in the ring-shaped vertical part 27,
and are connected to the flow uniformizing cavity 26 and the ring-shaped gap 261,
respectively.

In the present embodiment, a gas inlet channel 22 is formed in the side wall of
the reaction compartment 210, and has a gas inlet 222 connected to the gas
introducing system through a connector 23, and a gas outlet 221 provided at the inner
side wall of the reaction compartment 210 and connected to the flow uniformizing
cavity 26. When the reaction compartment 210 operates, the processing gas from the
gas introducing system flows into the flow uniformizing cavity 26 through the gas
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inlet channel 22, and diffuses all around until it fills the whole flow uniformizing
cavity 26; then the processing gas flows uniformly into the ring-shaped gap 261
through the radial through holes 271, and finally flows into the reaction compartment
210 along the ring-shaped gap 261. Preferably, the gas inlet 222 of the gas inlet
channel is positioned at the top of the reaction compartment 210, which can not only
reduce space occupied by the periphery of the process chamber, and but also facilitate
the connection with the gas introducing system.

It can be seen from the above that, in the present embodiment, the flow
uniformizing cavity 26 is formed by the upper ring-shaped horizontal part 251, the
lower ring-shaped horizontal part 241 and the ring-shaped vertical part 27 of the
lining ring assembly, and the inner side wall of the reaction compartment 210; and the
processing gas from the gas introducing system is transported uniformly into the
reaction compartment 210. In this way, the processing gas can flow into the reaction
compartment directly through the flow uniformizing cavity 26, which not only
increases the speed at which the processing gas flows into the reaction compartment
210, but also eliminates such a problem that not all the processing gas outputted from
the gas introducing system can flow into the reaction compartment, so a flow of the
processing gas involved in the process can be controlled more accurately, which is
conducive to the processing results. In addition, since the lining ring assembly
adopted in the present embodiment is used to form the flow uniformizing cavity 26
between the lining ring assembly and the inner side wall of the reaction compartment
210, the process chamber provided by the present embodiment needs no additional
flow uniformizing device provided outside the reaction compartment, and thus there is
no need to modify the conventional structure of the chamber and the structure of the
chamber can be simplified, thereby reducing the cost of manufacturing the process
chamber. In addition, with the flow uniformizing cavity 26, the processing gas can be
transited and buffered, and then transported into the reaction compartment uniformly
through the radial through holes 271, thereby improving the uniformity of distribution
of the processing gas within the reaction compartment and further improving the

uniformity of the process.



As illustrated in Fig. 3A, a ring-shaped side wall formed by the lower ring body
24 and the upper ring body 25 can cover the entire surface of the side wall of the
reaction compartment 210, so as to protect the side wall of the reaction compartment
210 and prevent it from being attached with contaminate particles. Specifically, the
upper end of the upper ring body 25 should not be lower than the top end of the inner
side wall of the ring-shaped chamber 21, and the lower end of the upper ring body 25
should be lower than the upper end of the lower ring body 24, so as to cover the entire
surface of the side wall of the reaction compartment 210. In addition, in order to
ensure that the processing gas, which flows out through the radial through holes 271,
can flow into the ring-shaped gap 261, the upper end of the upper ring body 25 is
higher than the through holes 271, and the upper end of the lower ring body 24 is
lower than the radial through holes 271. In addition, it is preferable that the lower ring
body 24 and the upper ring body 25 are connected detachably with the reaction
compartment 210 for convenience of cleaning.

In the present embodiment, the lower ring body 24 and the lower ring-shaped
horizontal part 241 are formed integrally, that is, the two have an integrated structure;
the upper ring body 25, the upper ring-shaped horizontal part 251 and the ring-shaped
vertical part 27 are formed integrally, that is, the three have an integrated structure, as
illustrated in Fig. 3D. Therefore, when assembling the lining ring assembly, it only
needs to fix the ring-shaped vertical part 27 onto the lower ring-shaped horizontal part
241 to realize the assembling of the upper ring body 25 and the lower ring body 24,
and thus integrally manufacturing the particular structure of the upper ring body 25
and the lower ring body 24, which is used for forming the flow uniformizing cavity 26,
facilitates the processing and assembling of the lining ring assembly.

It needs to be set forth herein that, in practice, the upper ring body 25 and the
upper ring-shaped horizontal part 251 may be manufactured integrally, and the lower
ring body 24, the lower ring-shaped horizontal part 241 and the ring-shaped vertical
part 27 are manufactured integrally.

Preferably, when determining a diameter of the radial through holes 271, it is
better to enable the processing gas to fill the whole flow uniformizing cavity 26 first
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and then flow out through the radial through holes 271, so that the processing gas can
flow uniformly into the reaction compartment 210 from all around. To this end, a
diameter of the radial through holes 271 may be designed in a range of 0.5mm to
2mm.

In the present embodiment, a flange is formed at a lower part of the inner side
wall of the reaction compartment 210, and the lower ring body 24 is lapped over the
flange through the lower ring-shaped horizontal part 241. The upper end of the
ring-shaped vertical part 27 is connected with the upper ring-shaped horizontal part
251, the lower end of the ring-shaped vertical part 27 is supported by the lower
ring-shaped horizontal part 241, and the upper ring-shaped horizontal part 251, the
ring-shaped vertical part 27, the lower ring-shaped horizontal part 241 and the flange
on the inner side wall of the reaction compartment 210 are fixedly connected by
screws, so as to fix the lining ring assembly in the reaction compartment 210. It is no
doubt that, in practice, the lining ring assembly can be fixed by any other means, and
the present invention has no particular limitation thereto.

The wafer transfer device is used for transferring the wafer into the reaction
compartment 210. In the present embodiment, the wafer transfer device includes a
lifting pedestal 28 and an ejector pin device 29. The lifting pedestal 28 is provided in
the process chamber and positioned under the reaction compartment 210, and moves
up and down in a vertical direction by moving vertically in a straight line, and thus
can be raised to the processing position E in Fig. 3A and close the reaction
compartment 210; or, it falls to the loading and unloading position F under the
reaction compartment 210, as illustrated in Fig. 3E, at which an operation of
picking/placing a wafer is performed.

In the present embodiment, a pressing ring 31 is further provided in the reaction
compartment 210, and is used for fixing, with the help of its own weight, the wafer
onto the lifting pedestal 28 when the lifting pedestal 28 is raised to the processing
position E; at this time, the lifting pedestal 28 and the pressing ring 31 jointly close
the opening at the bottom of the reaction compartment 210, so that the reaction
compartment 210 is isolated from the space thereunder to form a relatively
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independent processing environment. In addition, when the lifting pedestal 28 falls
down and moves out of the reaction compartment 210, the pressing ring 31 is
supported by the lower ring body 24. Specifically, a curved part 242 for supporting
the pressing ring 31 is provided at a lower end of the lower ring body 24; when the
lifting pedestal 28 is at the processing position E, a top end of the curved part 242 is
lower than the supported part of the bottom of the pressing ring 31, and when the
lifting pedestal 28 moves out of the reaction compartment 210, the pressing ring 31
falls down to the top end of the curved part 242 automatically.

In the present embodiment, a wafer transfer channel 201 is provided on a side
wall of the process chamber and used for moving the wafer into or out of the process
chamber. The ejector pin device 29 is used to cooperate with the mechanical arm
outside the process chamber to move the wafer into the process chamber and deliver
the wafer onto the lifting pedestal 28, or to move the wafer out of the process chamber
from the lifting pedestal 28. Specifically, the ejector pin device 29 includes at least
three ejector pins, and moves up and down in a vertical direction by moving vertically
in a straight line, so as to realize the loading and unloading of the wafer. In a case that
an unprocessed wafer is loaded, after the lifting pedestal 28 descends to the preset
loading position F, the at least three ejector pins are raised vertically until the top end
thereof becomes higher than the upper surface of the lifting pedestal 28. At this time,
the wafer is delivered, by the mechanical arm outside the process chamber, into the
process chamber through the wafer transfer channel 201, and is placed on the at least
three ejector pins; the ejector pins, which are carrying the wafer, descend vertically
until the top end thereof is lower than the upper surface of the lifting pedestal 28, and
at this time, the wafer is transferred onto the upper surface of the lifting pedestal 28;
then the lifting pedestal 28 is raised to the processing position E to complete the
loading of the wafer.

It needs to be set forth herein that, in practice, the ejector pin device can be
omitted in the wafer transfer device, and the wafer is transferred between the wafer
transfer device and the process chamber only by the cooperation of the lifting pedestal
and the mechanical arm outside the process chamber.
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It needs to be further set forth herein that, the structure of the lining ring
assembly for forming the flow uniformizing cavity is not limited to the structure used
in the present embodiment, and in practice, the lining ring assembly may also be
designed to have other specific structure, so as to form the flow uniformizing cavity
between the lining ring assembly and the inner side wall of the reaction compartment.

As a preferable embodiment, the process chamber according to a second
embodiment of the present invention may further include a plurality of reaction
compartments, a plurality of gas introducing systems independent from each other,
and a wafer transfer device. The plurality of reaction compartments are provided in
the process chamber and distributed uniformly along a circumferential direction of the
process chamber, each reaction compartment forms a separate processing environment
therein, and the plurality of gas introducing systems (not shown in the drawings) are
used to transport processing gases into the reaction compartments in one to one
correspondence. Since each reaction compartment forms a separate processing
environment, the gas introducing systems transport the processing gases into the
reaction compartments in one to one correspondence, and the wafers are transferred
into the reaction compartments by the wafer transfer device, two or more processes
can be performed simultaneously by using at least two reaction compartments in a
single process chamber without increasing the number of process chambers, that is, on
the premise of not changing the number of process chambers, the number of processes
performed simultaneously can be increased by only increasing the number of reaction
compartments, and there is no need to redesign the structure of the transfer cavity,
thereby reducing the cost of manufacturing the apparatus. In addition, since the at
least two reaction compartments are distributed uniformly along the circumferential
direction of the process chamber, the overall structure of the process chamber may be
more compact and occupy less space, compared to the prior art.

Furthermore, the lining ring assembly is provided in each reaction compartment,
and the structure and function of the lining ring assembly is completely the same as
that of the lining ring assembly in a single reaction compartment according to the
above first embodiment, that is, by using the upper ring-shaped horizontal part, the
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lower ring-shaped horizontal part and the ring-shaped vertical part of the lining ring
assembly, a flow uniformizing cavity is formed between the lining ring assembly and
the inner side wall of the reaction compartment, and thus the processing gas from the
gas introducing system is transported into the reaction compartment uniformly.
Therefore, for each reaction compartment, processing gas, from the gas introducing
system corresponding to the reaction compartment, can be directly transported into
the reaction compartment through the flow uniformizing cavity, thereby not only
increasing the speed at which the processing gas flows into the reaction compartment,
but also eliminating such a problem that not all the progressing gas outputted from the
gas introducing system can flow into the reaction compartment, so a flow of the
processing gas involved in the process can be controlled more accurately, which is
conductive to the processing results. In addition, with the flow uniformizing cavity,
the processing gas can be transited and buffered, thereby improving the uniformity of
distribution of the processing gas within the reaction compartment and further
improving the uniformity of the process. The detailed description of the structure and
function of the lining ring assembly is omitted herein since it has been presented in
the above first embodiment.

As another technical solution, the present invention also provides a
semiconductor processing apparatus, and Fig. 4 is a schematic structure diagram of a
semiconductor processing apparatus according to an embodiment of the present
invention. Referring to Fig. 4, the semiconductor processing apparatus includes: two
process chambers (711 and 712) for performing a process on a wafer, each process
chamber being the process chamber according to the above first or second
embodiment; a degas chamber 64 for removing the water vapor from the wafer; a
precleaning chamber 65 for removing remnant on a surface of the wafer; a transfer
cavity 63, which is connected to the two process chambers (711 and 712), the degas
chamber 64 and the precleaning chamber 65, respectively, and is provided with a
mechanical arm 631 therein for transferring the wafer into the chambers, respectively;
and two loading platform 62, which are used for carrying unprocessed and processed

wafers, respectively.



It needs to be set forth herein that, in the present embodiment, the number of
process chambers is two, but the present invention is not limited thereto. In practice,
the number of process chambers may be one, or three or more, depending on the
specific requirements.

In practice, the semiconductor processing apparatus may include a PVD
apparatus.

The semiconductor processing apparatus provided by the embodiment of the
present invention employs the process chamber according to the above embodiments
of the present invention, and thus can improve the speed at which the processing gas
flows into the reaction compartment, the accuracy of controlling the flow of the
processing gas involved in the process, and the uniformity of distribution of the
processing gas within the reaction compartment, thereby not only improving the
processing efficiency and the processing results, but also improving the uniformity of

the process.

It can be understood that the foregoing implementations are merely exemplary
implementations used for describing the principle of the present invention, but the
present invention is not limited thereto. Those of ordinary skill in the art may make
various variations and improvements without departing from the spirit and essence of
the present invention, and these variations and improvements shall fall into the

protection scope of the present invention.
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What is claimed is:

1. A process chamber, comprising a reaction compartment, a gas introducing
system and a wafer transfer device, wherein, the reaction compartment is provided in
the process chamber and used for performing a process on a wafer therein; the gas
introducing system is used for providing processing gas to the reaction compartment;
and the wafer transfer device is used for transferring the wafer into the reaction
compartment,

wherein a lining ring assembly is provided in the reaction compartment, and is
configured such that a flow uniformizing cavity is formed between the lining ring
assembly itself and an inner side wall of the reaction compartment, so as to uniformly
transport the processing gas, from the gas introducing system, into the reaction

compartment through the flow uniformizing cavity.

2. The process chamber according to claim 1, wherein the lining ring assembly
includes an upper ring body and a lower ring body, the upper ring body is positioned
at an inner side of the lower ring body with a ring-shaped gap interposed
therebetween, the ring-shaped gap is connected to the interior of the reaction
compartment;

an upper ring-shaped horizontal part is provided on an outer side wall of the
upper ring body, a lower ring-shaped horizontal part is provided on an outer side wall
of the lower ring body, a ring-shaped vertical part is provided between the upper
ring-shaped horizontal part and the lower ring-shaped horizontal part, and the flow
uniformizing cavity is formed by the upper ring-shaped horizontal part, the lower
ring-shaped horizontal part, the ring-shaped vertical part and the inner side wall of the
reaction compartment; and

a plurality of radial through holes are distributed uniformly in the ring-shaped
vertical part, and are connected to the flow uniformizing cavity and the ring-shaped

gap, respectively.
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3. The process chamber according to claim 1 or 2, wherein the number of the

reaction compartment is one.

4. The process chamber according to claim 1 or 2, wherein the process chamber
includes at least two reaction compartments, which are distributed uniformly along a
circumferential direction of the process chamber, and each reaction compartment
forms an independent processing environment therein; and

the number of the gas introducing systems corresponds to that of the reaction
compartments, and the gas introducing systems transport processing gases into the

reaction compartments in one to one correspondence.

5. The process chamber according to claim 1 or 2, wherein a gas inlet channel is
formed in a side wall of the reaction compartment, and has a gas inlet connected to the
gas introducing system, and a gas outlet provided at the inner side wall of the reaction

compartment and connected to the flow uniformizing cavity.

6. The process chamber according to claim 5, wherein the gas inlet of the gas

inlet channel is positioned at top of the reaction compartment.

7. The process chamber according to claim 2, wherein the radial through hole has

a diameter ranging from 0.5mm to 2mm.

8. The process chamber according to claim 2, wherein the upper ring body, the
upper ring-shaped horizontal part and the ring-shaped vertical part are formed
integrally, and the lower ring body and the lower ring-shaped horizontal part are
formed integrally; or,

the upper ring body and the upper ring-shaped horizontal part are formed
integrally, and the lower ring body, the lower ring-shaped horizontal part and the

ring-shaped vertical part are formed integrally.



9. A semiconductor processing apparatus, comprising:

a process chamber for performing a process on a wafer therein;

a degas chamber for removing water vapor from the wafer;

a precleaning chamber for removing remnant on a surface of the wafer; and

a transfer cavity, which is connected to the process chamber, the degas chamber
and the precleaning chamber, respectively, and is provided therein with a mechanical
arm which is used for transferring the wafer into the chambers, respectively,

wherein the process chamber is the process chamber according to any one of

claims 1-8.

10. The semiconductor processing apparatus according to claim 9, wherein the

semiconductor processing apparatus includes a plurality of process chambers.
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