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Field of the Invention              The present invention relates to the
field of plasma processing 5technology, specifically to a plasma processing
device.  Background of the Invention     Plasma processing devices are
widely used in manufacturing process of integrated circuit (IC) or
photovoltaic cell with the 10  development of plasma technology. Research
on plasma processing devices which are suitable for etch, deposition or
some other process is very important to the development of the
manufacturing process of IC or photovoltaic cell. Currently, parallel plate
Capacitively Coupled Plasma (CCP) 15  processing devices are often used in
the industry of IC or photovoltaic cell. The principle of generating plasma
by such devices is very simple: generally one electrode plate is applied
with RF power, the other electrode plate is grounded, and the generation
and maintain of CCP mainly rely on the RF electrical field between two
electrode plates. 20  For example, Figure 1 shows a parallel plate
capacitively coupled Plasma Enhanced Chemical Vapor Deposition (PECVD)
device which is commonly used in practice. Such PECVD device includes: a
reaction chamber 80, a power supply 10 and a match coupling device (not
shown) outside the reaction chamber 80, an upper electrode 20 which locates
in 25  the reaction chamber 80 and is connected with the power supply 10, a
grounded electrode 30 inside the reaction chamber 80. Densely distributed
gas inlet holes 40 are provided on the upper electrode plate 20; a gas
outlet port 50 is provided bottom of the reaction chamber 80; and a
substrate to be processed locates on the grounded electrode 30. 



30During the operation of the PECVD device, under a suitable
1111111111111111 *G00002*  vacuum condition, process gas is introduced into
the reaction chamber 80 through the gas inlet holes 40; the process gas
between the upper electrode 20 and the grounded electrode 30 is excited by
the power supply to generate plasma 60; the plasma 60 reacts with the
substrate; and product of the reaction deposits on the substrate so as to
form a film, while waste gas produced by such reaction is drawn out via the
gas outlet port 50.      Currently, however, requirement of the industry of
IC or photovoltaic cell with respect to productivity is highly increased,
that is, 10  under the condition of ensuring the quality of the etch
process or the deposit process, more products need to be produced within
the same time interval. In order to meet such requirement, device
manufacturers increase the size of plasma devices continuously, so that a
larger wafer can be processed in one process to improve the productivity of
devices. 15  Although the commonly used parallel plate CCP devices can
produce relatively uniform plasma compared to other plasma devices (e.g. an
electron cyclotron resonance plasma processing device and an inductively
coupled plasma processing device). However, with the increase of the size
of the reaction chamber and the increase of the area 20  of the electrode
plates, especially when the frequency of the power supply is comparatively
higher, a standing wave effect and an edge effect will occur in such
parallel plate CCP device. The standing wave effect and the edge effect
have great influence on the uniformity of the generated plasma and usually
cause a phenomenon that the plasma at 25.  the center of the electrode
plate has a higher density and the plasma at the edge has a lower density,
so that the uniformity of the result of plasma processing process is thus
influenced. Summary 30A technical problem to be solved by the present
invention is to 



2  provide a plasma processing device capable of obtaining uniform plasma
distribution, thus improving the uniformity  of the result of plasma
processing process: In order to solve the above technical problem, the
present 5 invention provides a plasma processing device including: a first
electrode plate and a second electrode plate which are arranged opposite to
each other, a matching device, a power distribution device and a power
supply device;               the first electrode plate includes at least
two sub-electrode plates 10insulated from each other;     the power supply
device is connected to the power distribution device through the matching
device;     the power distribution device is connected to the first
electrode plate, for inputting and distributing the power of the power
supply 15device to each of the sub-electrode plates, and the power
distribution device includes at least a capacitor and/or an inductor.
The power distribution device includes at least two distribution units, the
number of the distribution units is the same as that of the sub-electrode
plates and each one of the distribution units is 20individually connected
to one sub-electrode plate. 



The distribution units can be identical or different, and each one of the
distribution units includes a capacitor and/or an inductor. The inductor is
an adjustable inductor. The capacitor is an adjustable capacitor. 25The at
least two sub-electrode plates include a first sub-electrode plate and a
second sub-electrode plate; the power distribution device includes a first
capacitor and a second capacitor; the matching device is directly connected
to the first sub-electrode plate; and the second capacitor and the second
sub-electrode plate are connected in parallel, 30in turn connected to the
first capacitor in series, and then connected to  the matching device.
The at least two sub-electrode plates include N sub-electrode plates;
accordingly, the power distribution device includes M capacitors, wherein
the Mth capacitor and the Nth sub-electrode plate are connected in parallel
and then connected to the (M-1)th capacitor in series so as to form the
(N-1)th series circuit; the (N-1)t series circuit, the (N- )th
sub-electrode plate and the (M-2)th capacitor are connected in parallel and
then connected to the (M-3)th capacitor in series so as to form the (N-2)th
series circuit, and so forth; until a series circuit formed by all 10
foregoing capacitors and sub-electrode plates, a second sub-electrode plate
and a second capacitor are connected in parallel and then connected to a
first capacitor in series so as to form a first series circuit, and the
first series circuit and a first sub-electrode plate are connected in
parallel and then connected to the matching device; wherein 15M=2(N-1), and
N is an integral number no less than 3. The capacitors are adjustable
capacitors. 



The at least two sub-electrode plates are arranged so that they are
parallel, centrally symmetric, axially symmetric or concentrically nested
in a plane parallel to the second electrode plate. 20Shapes of the at least
two sub-electrode plates can be identical or different, and the
sub-electrode plates are rectangular, square, circular, or elliptical. The
above technical solutions have the following advantages: The power
distribution device in the plasma processing device 25 includes at least
two distribution units and the first electrode plate includes at least two
sub-electrode plates, and respective distribution units are connected in
parallel after being connected to a respective corresponding sub-electrode
plate which are insulated from each other. At this time, the power supply
device is connected to the power 30distribution device via the matching
device, and the power of the power  supply device is distributed into
several portions corresponding to the number of the sub-electrode plates of
the first electrode plate by the power distribution device, wherein each
portion of the power is individually input to a corresponding sub-electrode
plate, and an  5 individual electric field is obtained between each
sub-electrode plate and the second electrode plate to control the density
and the intensity of plasma generated under each sub-electrode plate so
that adjustment of the process result can be achieved to obtain an uniform
process result. Further, since the power distribution device is constituted
by a  10 combination of some capacitors and/or some inductors, when RF
current flows through, the capacitors and the inductors do not consume
energy as resistors, and the efficiency of RF power coupled to the
electrodes can be guaranteed. 15Brief Description of the Drawings 



In connection with the accompanying Figures, the above and other objects,
features and advantages of the present invention will become more apparent.
In all these figures, the same element is indicated by the same reference
numeral. It is not intended to draw these figures in scale, 20and_it is
intended to show the concept of the invention.     Figure 1 is a schematic
diagram of a parallel plate capacitively coupled PECVD device;     Figure 2
is a schematic diagram of a plasma processing device in the first
embodiment; 25Figure 3 is a bottom view of a first electrode plate in
Figure 2;     Figure 4 is a schematic diagram of a circuit of the plasma
processing device in Figure 2;     Figure 5 is a schematic diagram of a
circuit of another plasma processing device in the first embodiment;
30Figure 6 is a schematic diagram of a circuit of a plasma processing
device in the second embodiment;     Figure 7 is a schematic diagram of a
circuit of a plasma processing device in the second embodiment; Figure 8 is
a bottom view of a first electrode plate in Figure 7; 



5Figure 9 is a schematic diagram of another first electrode plate in the
second embodiment. Detailed Description of Embodiments  In order to make
the above objects, features and advantages of the  10 present invention
more apparent and easier to be understood, a further detailed description
is made to embodiments of the present invention in connection with the
accompanying figures. For sake of the description, cross-sectional drawings
indicating structures of the device are locally enlarged not in general
scale, and the schematic diagrams are  15 illustrative and are not intended
to limit the scope of the present invention when embodiments of the present
invention are described with reference to the schematic diagrams
hereinafter. Moreover, in practice, 3D size of length, width and depth
should be included. In order to emphasize the characteristic of the present
invention,  20 parts which are inevitably and directly correlated to the
concept of the present invention are not shown in the Figures, such as a
vacuum obtaining device, a gas input device and so on.      In the
following description, numerous details are set forth in order to
sufficiently understand the present invention, however, other  25 manners
rather than the described manners could also be applied to implement the
present invention, and thus, the present invention is not limited by the
disclosed specific embodiments.           As previously mentioned, with the
increase of the area of the substrate to.be processed, the plasma
processing device in the art faces 30the problem of uniformity of the
processing result in the process such as 



etch or deposition applied to a big area. Furthermore, with the increase of
the size of the reaction chamber and the increase of the area of the
electrode plates, especially when the frequency of the power supply is
comparatively higher, a comparatively obvious standing wave effect and a
comparatively obvious edge effect will occur with the plasma processing
device in the art. The standing wave effect and the edge effect have great
influence on the uniformity of the generated plasma and usually cause a
phenomenon that the plasma at the center of the electrode plate has a
higher density and the plasma at the edge has a 10 lower density, so that
the uniformity of the result of plasma processing process is thus
influenced. In view of that, the present invention provides a plasma
processing device. The device has a first electrode plate including at
least two sub-electrode plates, and power of a power supply device is input
into and distributed on the respective 15 sub-electrode plates by a power
distribution device connected to the first electrode plate, so that the
standing wave effect and the edge effect can be suppressed, the uniform
distribution of plasma is obtained, and the uniformity of the plasma
processing process is increased. In the following, a PECVD device is used
as an example, and 20specific embodiments of the plasma processing device
of the present invention are described in connection with the figures.
First embodiment       Reference is made to Figure 2, Figure 3 and Figure
4, wherein, Figure 2 is a schematic diagram of a structure of a plasma
processing 25 device in the embodiment; Figure 3 is a bottom view of a
first electrode plate in Figure 2; and Figure 4 is a schematic diagram of a
circuit of the plasma processing device in Figure 2.           As shown in
Figure 2, the plasma processing device in this embodiment includes: a
reaction chamber 7, a first electrode plate 3 and 30a second electrode
plate 4 which are arranged opposite to each other in  



the reaction chamber 7, a matching device 8 connected to the first
electrode plate 3, a power distribution device 9, a power supply device 1,
a vacuum obtaining device (not shown), and a gas input device (not shown).
5Among these, the first electrode plate 3 includes two sub-electrode plates
31 and 32 which are insulated from each other (Figure 3). It could be
appreciated that in practice, the number of the sub-electrode plates
included in the first electrode plate 3 is not limited to two, but could be
more than two. 10The power supply device 1 is connected to the power
distribution device 9 via the matching device 8. The power supply device 1
in this embodiment may be one of a RF power supply, a low frequency power
supply, and a high frequency power supply.          The power distribution
device 9 is connected to the first electrode 15 plate 3, for inputting and
distributing the power of the power supply device 1 to the two
sub-electrode plates 31 and 32.     In this embodiment, the power
distribution device 9 includes two distribution units, wherein each
distribution unit is individually connected to one sub-electrode plate as
above described, and the 20  respective distribution units could be
identical. It could also be appreciated that the number of the distribution
units included in the power distribution device 9 is the same as that of
the sub-electrode plates included in the first electrode plate 3. That is
to say, when the number of the sub-electrode plates included in the first
electrode plate 3 25  is more than two, the number of the distribution
units included in the power distribution device 9 is correspondingly more
than two and equals the number of the sub-electrode plates included in the
first electrode plate 3.               The first electrode plate 3 locates
in the top of the reaction 30chamber 7, and is thus referred to as an upper
electrode; while the  second electrode plate 4 is connected to the ground
via the housing of the reaction chamber 7, and is thus referred to as a
grounded electrode. The matching device 8, the power distribution device 9
and the power supply device 1 usually locate outside the reaction chamber
7, and the 



5 vacuum obtaining device enables a suitable vacuum level to be obtained
and maintained inside the reaction chamber .7 during a plasma processing
process, and the gas input device is used to input a process gas into the
reaction chamber 7. The reaction chamber 7 further has a gas outlet port 6,
and gas  10 inlet holes 5 of the reaction chamber 7 are distributed on the
first electrode plate 3. A substrate to be processed (not shown in the
figures) locates on the second electrode plate 4 and faces the first
electrode plate 3. During the plasma processing process, the process gas is
introduced into the reaction chamber 7 through the gas inlet holes 5; the
process  15 gas is excited by the power supply between the first electrode
plate 3 and the second electrode plate 4 to generate plasma; the plasma
reacts with the substrate; and the product of the reaction deposits on the
substrate so as to form a film, while waste gas produced by the reaction is
drawn out via the gas outlet port 6. 20As shown in Figure 3, in this
embodiment, the first sub-electrode plate 31 is a rectangular frame, and
the second sub-electrode plate 32 is also in a rectangular shape and
located inside the rectangular frame of the first sub-electrode plate 31,
that is these two sub-electrode plate 31 and 32 are arranged to be
concentric nested, wherein the second  25 sub-electrode plate 32 locates in
the hollow region of the first sub-electrode plate 31, and the inner second
sub-electrode plate 32 and the outer first sub-electrode plate 31 are
spaced from each other by a certain distance and are insulated from each
other.               As shown in Figure 4, in this embodiment, the
distribution units 30are capacitors, and the power distribution device 9
includes a capacitor  C 1 and a capacitor .C2; each of these capacitors is
respectively connected_to one of the sub-electrode plates of the first
electrode plate 3, that is to say, the capacitor C 1 is connected to the
first sub-electrode plate 31 and the capacitor C2 is connected to the
second sub-electrode  5 plate 32; a respective capacitor and its
corresponding sub-electrode plate constitute one distribution branch, and
all distribution branches are connected in parallel. 



It can be seen that the power output from the power supply device 1, after
being impedance-matched by the matching device 8, is input  10 into the
power distribution device 9, the input power is distributed by the
capacitor Cl and the capacitor C2 in the power distribution device 9, and
then separately input to the two sub-electrode plates 31 and 32 of the
first electrode plate 3. By distributing and inputting the power of the
power supply device 1 to the two sub-electrode plates 31 and 32 of the  15
first electrode plate 3, the peripheral part and the center part of the
first electrode plate 3 can be made to have different electric field
distribution, so as to avoid the standing wave effect and the edge effect
of electric field distribution of a big electrode plate, thus enabling the
plasma processing device to obtain an uniform distribution of plasma during
the  20 processing process, and improving the uniformity of the plasma
processing.     Moreover, the plasma processing device provided by the
present invention is not limited to the case of two sub-electrode plates
and two distribution units in the above embodiments, rather, it could
includes  25 more than two sub-electrode plates and more than two
distribution units, that is to say, the power distribution device includes
at least two distribution units and the first electrode plate includes at
least two sub-electrode plates, and the respective distribution units are
connected in parallel after being connected to a corresponding
sub-electrode plate, 30and the respective sub-electrode plates are
insulated from each other.      At this time, the power supply device is
connected to the power distribution device via the matching device, and the
power of the power supply device is distributed into several portions
corresponding to the number of the sub-electrode plates of the first
electrode plate, wherein  5 each portion of the power is input to a
corresponding sub-electrode plate, and an individual electric field is
obtained between, each sub-electrode plate and the second electrode plate
to control the density and the intensity of plasma generated under each
sub-electrode plate, and the process result is thus adjusted to obtain an
uniform process  10 result. Therefore, the PECVD device provided by this
embodiment can obtain an uniform plasma distribution, and the uniformity of
the deposited film is thus increased.     Preferably, the capacitor C 1 and
the capacitor C2 in the power distribution device applied by above
embodiment are adjustable 



15 capacitors, so that the power applied to each sub-electrode plate can be
adjusted by adjusting the value of the capacitor connected to the
sub-electrode plate, thus the density and the intensity of plasma generated
by each sub-electrode plate can be adjusted to increase the uniformity of
plasma obtained by a capacitively coupled discharge of  20 the entire first
electrode plate 3, and the uniformity of the result of the plasma
processing process is thus increased.     Further, as shown in Figure 3,
the two sub-electrode plates 31 and 32 are provided with through holes 5,
and the through holes on each sub-electrode plate are provided with the
same size, the same shape and  25 the same density. Of course, in practice,
the size, the shape and the density of the through holes on different
sub-electrode plates may be different.           In the above embodiment,
the distribution units of the power distribution device are all capacitors.
However, in practice, they could 30also be inductors. As shown in Figure 5,
a schematic diagram of a  circuit of a plasma processing device in which
inductors are used to replace the capacitors in the distribution units is
shown. The difference between the plasma processing device in Figure 5 and
that in Figure 4 is that: the distribution units are inductors, and the
power distribution 5  device 91 includes an inductor Li and an inductor L2;
each inductor is respectively connected to one of the sub-electrode plates
of the first electrode plate, that is to say, the inductor Li is connected
to the first sub-electrode plate 31 and the inductor L2 is connected to the
second sub-electrode plate 32; a respective inductor and its corresponding
10  sub-electrode plate constitute one distribution branch, and all
distribution branches are connected in parallel. Preferably, the inductor
Li and the inductor L2 are adjustable inductors.     In this way, the power
applied to each sub-electrode plate is adjusted by adjusting the value of
the inductor connected to the 15  sub-electrode plate, thus the density and
the intensity of plasma generated by each sub-electrode plate is adjusted
to increase the uniformity of plasma obtained by a capacitively coupled
discharge of the entire first electrode plate, and the uniformity of the
result of the plasma processing process is thus increased. 



20It could be appreciated that in practice, the distribution units are not
limited to the above mentioned cases, rather, the distribution units could
include both a capacitor and an inductor, and respective distributing units
could be identical or different. The persons skilled in the art could
obtain distribution units in the form of other circuit 25 .  constitutions
according to the basic concept of the present invention, and as long as the
object of the present invention can be achieved, these distribution units
are considered as falling into the protection scope of the present
invention.               In the above embodiment, the first electrode plate
includes two 30sub-electrode plates, however, the present invention is not
limited to it,  rather the first electrode plate may include more than two
sub-electrode plates, and accordingly, the number of the distribution units
in the power distribution device may also be more than two.         In the
following, the second embodiment of the plasma processing 5device provided
by the present invention is described in detail in connection with the
figures. Second embodiment      Figure 6 is a schematic diagram of a
circuit of the plasma processing device provided by the second embodiment.
10As shown in Figure 6, the plasma processing device provided by 



the second embodiment is basically similar to the plasma processing device
provided by the first embodiment, wherein the first electrode plate 3
includes the first sub-electrode plate 31 and the second sub-electrode
plate 32. However, the difference between these two  15 embodiments is
that: the power distribution device 92 includes a first capacitor C 1 and a
second capacitor C2, and the matching device 8 is directly connected to the
first sub-electrode plate 31, while the second capacitor C2 and the second
sub-electrode plate 32 are connected in parallel, in turn connected to the
first capacitor C 1 in series, and then 20connected to the matching device
8.      It is equivalent that the parallel branch consisted of the second
sub-electrode plate 32 and the second capacitor C2 is connected to the
first capacitor C 1 to form a series circuit A, and the series circuit A is
then connected to the first sub-electrode plate 31 in parallel. 25In the
following, the third embodiment of the plasma processing device provided by
the present invention is described in detail in connection with the
figures. Third embodiment                Reference is made to Figure 7
which shows a schematic diagram 30of a circuit of the plasma processing
device provided by the third  embodiment. As shown in the figure, a first
electrode plate in the plasma processing device includes three
sub-electrode plates, i.e. a first sub-electrode plate 31', a second
sub-electrode plate 32' and a third sub-electrode plate 33'; the power
distribution device 9' in the plasma 5  processing device includes a first
capacitor Cl, a second capacitor C2, a third capacitor C3 and a fourth
capacitor C4. 



Compared to the second embodiment shown in Figure 6, one sub-electrode
plate is added into the first electrode plate of the third embodiment, and
accordingly, the third capacitor C3 and the fourth  10 capacitor C4 are
added into the power distribution device 9', and the fourth capacitor C4
and the third sub-electrode plate 33' are connected in parallel, in turn
connected to the third capacitor C3 in series to form a series circuit B,
and the series circuit B is then connected to the second sub-electrode
plate 32' in parallel. 15Preferably, the capacitors in the embodiment are
adjustable capacitors, and the power applied to each sub-electrode plate
can be adjusted by adjusting the capacitance values of the capacitors (e.g.
capacitors C 1, C2, C3, C4 and so on), so as to further improve the
uniformity of plasma obtained by a capacitively coupled discharge, and  20
the uniformity of the result of the plasma processing process is thus
increased. Of course, the capacitors mentioned above may be replaced by
inductors, or replaced by a combination of capacitors and inductors.
As for the shapes of the first sub-electrode plate 31', the second
sub-electrode plate 32' and the third sub-etectrode plate 33' in the  25
embodiment, they may be nested circles as shown in the Figure 8 for
example, three concentric circular sub-electrode plates (the first
sub-electrode plate 31', the second sub-electrode plate 32' and the third
sub-electrode plate 33') are arranged to be nested in each other and are
radially arranged in order of size of radiuses, wherein the circular
30sub-electrode plate 33' with a minimal radius is located in the center,
and the circular sub-electrode plate 31' with a maximum radius is located
at the periphery. Further, the distribution densities of the through holes
on the three sub-electrode plates are different, and are gradually
increased outwardly, i.e. the distribution density of the 5 through holes
on the third sub-electrode plate 33' located in the center is lowest, and
the distribution density of the through holes on the first sub-electrode
plate 31' located at the periphery is highest, while the distribution
density of the through holes on the second sub-electrode plate 32' located
between them falls between that on the first 10sub-electrode plate 31' and
that on the third sub-electrode plate 33'. 



It is noted that in practice, the shape of the sub-electrode plate is not
limited to the shapes in the above embodiments, and it could be a
rectangle, a square, a circle, an ellipse or a combination thereof, or
other equivalent substitutions and obvious variants to the concept of the
15 present invention. Further, the distribution densities of the through
holes on the respective sub-electrode plates could be identical or
different, and preferably, the distribution density of the through holes on
a sub-electrode plate in the middle is looser, and the distribution density
of the through holes on a sub-electrode plate at the periphery is  20
denser. Apertures' and shapes of the through holes on the respective
sub-electrode plates could be identical or different. In summary, shapes,
apertures and distribution densities of the through holes are related to
the choice of input power of the respective supply power sub-devices, and
can be obtained by limited times of experiment. 25Moreover, the arrangement
of the at least two sub-electrode plates is not limited to the manners in
the above embodiments, and the at least two sub-electrode plates could be
arranged to be parallel, centrally symmetric, axially symmetric or
concentrically nested or other equivalent substitutions and obvious
variants to the concept of the 30present invention. For example, as shown
in Figure 9, four rectangular 15  sub-electrode plates are arranged to be
parallel, and respective sub-electrode plates are spaced and insulated from
each other; accordingly, the power distribution device includes
distribution units respectively corresponding to the four rectangular
sub-electrode plates. 5  It is also noted that in practice, the number of
sub-electrode plates included in the first electrode plate is not limited
to two or three as mentioned in the above embodiments, but could be more
than three; i.e. the first electrode plate may include N sub-electrode
plates, wherein N is an integral number no less than 3. Accordingly, the
power  10 distribution device may include N capacitors, wherein each of the
capacitors is individually connected to one sub-electrode plate, as
described in the first embodiment; of course, similar to the second and
third embodiments, the power distribution device may also include M
capacitors, wherein M=2(N-1), and N is an integral number no less than  15
3, wherein the Mth capacitor and the Nth sub-electrode plate are connected
in parallel and then connected to the (M-1)th capacitor in series so as to
form the (N-1)t series circuit; the (N-1)t series circuit, the (N-1)th
sub-electrode plate and the (M-2)th capacitor are connected in parallel and
then connected to the (M-3)th capacitor in series so as to 



20 form the (N-2)th series circuit, and so forth; until a series circuit
formed by all foregoing capacitors and sub-electrode plates, a second
sub-electrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to form a first series
circuit, and the first series circuit and a first sub-electrode plate are
25 connected in parallel and then connected to the matching device. It can
be seen that each sub-electrode plate corresponds to a series and parallel
circuit formed by the sub-electrode plate and two capacitors.
Furthermore, the respective sub-electrode plates may also individually be
connected to different gas input passages, and the 30amount of gas flowing
out from respective sub-electrode plates are 16  controlled individually,
so as to adjust gas field distribution of process gas above the substrate,
thus adjusting the distribution of plasma, and further increasing the
uniformity of the result of the plasma processing process. 5It could be
appreciated that the plasma processing devices provided by the present
invention have been described above by example of the PECVD device;
however, in practice, the above mentioned structure that the first
electrode plate includes at least two sub-electrode plates and the power
distribution device is connected to 10 the at least two sub-electrode
plates could also be applied to other plasma processing devices such as an
etch device, and such plasma processing devices also fall into the
protection scope of the present invention. That is to say, the above
description is only preferred embodiments of the present invention, and is
not used to limit the 15present invention in any form.      It could be
appreciated that, although the present invention is disclosed by means of
preferred embodiments, the above embodiments are not for limiting the
protection scope of the present invention. The persons skilled in the art
could make many modifications and variants to 



20 the present invention without departing from the principle of the
present invention. Any modification, equivalent substitution, improvement
or the like falling within the sprits and the scopes of the present
invention are intended to be included within the scope of protection of the
present invention. 25  Claims     1. A plasma processing device,
characterized in that, including: a first electrode plate and a second
electrode plate which are arranged opposite to each other, a matching
device, a power distribution device 5and a power supply device;     the
first electrode plate includes at least two sub-electrode plates insulated
from each other;     the power supply device is connected to the power
distribution device through the matching device; 10the power distribution
device is connected to the first electrode plate, for inputting and
distributing the power of the power supply device to each of the
sub-electrode plates; the power distribution device includes at least a
capacitor and/or an inductor. 152. The plasma processing device as claimed
in claim 1, characterized in that the power distribution device includes at
least two distribution units, the number of the distribution units is the
same as that of the sub-electrode plates, and each one of the distribution
units is individually connected to one sub-electrode plate. 



20      3. The plasma processing device as claimed in claim 2,
characterized in that the distribution units are identical or different,
and each one of the distribution units includes a capacitor and/or an
inductor. 25      4. The plasma processing device as claimed in claims 1 or
3, characterized in that the inductor is an adjustable inductor.
5. The plasma processing device as claimed in claims 1 or 3,
30characterized in that the capacitor is an adjustable capacitor. 18
6. The plasma processing device as claimed in claim 1, characterized in
that the at least two sub-electrode plates include a first sub-electrode
plate and a second sub-electrode plate; the power  5 distribution device
includes a first capacitor and a second capacitor; the matching device is
directly connected to the first sub-electrode plate; and the second
capacitor and the second sub-electrode plate are connected in parallel, in
turn connected to the first capacitor in series, and then connected to the
matching device. 10      7. The plasma processing device as claimed in
claim 6, characterized in that the at least two sub-electrode plates
include N sub-electrode plates; accordingly, the power distribution device
includes M capacitors, wherein the Mth capacitor and the Nth sub-electrode
plate  15 are connected in parallel and then connected to the (M-1)th
capacitor in series so as to form the (N-1)th series circuit; the (N-1)t
series circuit, the (N-1)th sub-electrode plate and the (M-2)th capacitor
are connected in parallel and then connected to the (M-3)th capacitor in
series so as to form the (N-2)th series circuit, and so forth; until a
series circuit formed 



20 by all foregoing capacitors and sub-electrode plates, a second
sub-electrode plate and a second capacitor are connected in parallel and
then connected to a first capacitor in series so as to form a first series
circuit, and the first series circuit and a first sub-electrode plate are
connected in parallel and then connected -to the matching device; 25wherein
M-2(N-1), and N is an integral number no less than 3.      8. The plasma
processing device as claimed in claims 6 or 7, characterized in that the
capacitors are adjustable capacitors. 309. The plasma processing device as
claimed in claim 1,  characterized in that the at least two sub-electrode
plates are arranged so that they are parallel, centrally symmetric, axially
symmetric or concentrically nested in a plane parallel to the second
electrode plate.      10. The plasma processing device as claimed in claim
1 or 9, characterized in that shapes of the at least two sub-electrode
plates are identical or different, and the sub-electrode plates are
rectangular, square, circular, or elliptical. 


