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(57) ABSTRACT 

Asubstrate holder and an electrode are arranged facing each 
other in a vacuum chamber. The electrode is provided With 
a process gas introduction mechanism and a gas bloWoff 
plate. A substrate is loaded on the substrate holder, the 
process gas is introduced, and electric poWer is supplied 
betWeen the substrate holder and the electrode to generate 
plasma for etching the substrate surface. At the rear side of 
the gas bloWoff plate in the vacuum chamber, a plurality of 
magnets is provided at concentric positions. The magnetic 
?eld strength resulting from the magnets on the surface of 
the substrate is made 0 Gauss. By using the magnets in this 
Way and improving the magnets, it is possible to establish a 
better etching process for various materials to be etched. 
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PLASMA ETCHING SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a plasma etching 
system, and more particularly, relates to a plasma etching 
system having magnets in an electrode facing a substrate 
holder so as to control the magnetic ?eld strength in the 
space in front of the substrate and thereby enabling various 
types of substrates to be etched and improving the etch rate. 

[0003] 2. Description of the Related Art 

[0004] First an example of a plasma etching system of the 
related art Will be explained With reference to FIG. 6. The 
plasma etching system is provided With a vacuum chamber 
100. At the center of the ceiling 101 of the vacuum chamber 
100 a disk-shaped electrode 103 is arranged through a 
ring-shaped insulator 102. At the bottom 104 of the vacuum 
chamber 100 a substrate holder 106 is arranged on a ring 
shaped insulator 105. The electrode 103 and the substrate 
holder 106 are placed facing each other in a parallel state. 
Each of the electrode 103 and the substrate holder 106 has 
a built-in knoWn mechanism for controlling the temperature. 
Further, the electrode 103 and the substrate holder 106 are 
connected to poWer sources 107 and 108 respectively. Elec 
tric poWer for inducing the discharge is supplied betWeen the 
electrode 103 and the substrate holder 106 by these poWer 
sources 107 and 108. An evacuation port 110 is provided at 
the surrounding side Wall 109 of the vacuum chamber 100. 
The evacuation port 110 has connected to it an evacuating 
mechanism 112 through a pressure control valve 111. A 
cylindrical shield member 113 is arranged at the inside of the 
surrounding side Wall 110 around the substrate holder 106. 
Plasma is produced in the space inside the shield member 
113. In the space the plasma performs an etching process. 
The shield member 113 is formed With several holes 113a. 
The inside and the outside of the shield member 113 are 
connected through these holes. The shield member 113 
prevents contamination of the inner surface of the vacuum 
chamber 100. The electrode 103 is provided With a gas 
introduction mechanism for introducing process gas. The 
gas inlet mechanism is comprised of a gas distribution plate 
114 and a gas bloWoff plate 115. The gas introduction 
mechanism is connected to a gas supply source (not shoWn) 
through a gas introduction pipe 116 from the side of the 
upper surface of the electrode 103. The gas bloWoff plate 115 
has a large number of gas bloWoff holes 115a. The process 
gas is introduced in the space in front of the substrate holder 
106 through these gas bloWoff holes. The member 117 
provided at the substrate holder 106 is a pushout rod for 
carrying the substrates 118. 

[0005] In the above con?guration, a substrate 118 carried 
by a not shoWn substrate carrying mechanism is loaded on 
the substrate holder 106. Process gas is introduced into the 
vacuum chamber 100 through the gas introduction pipe 116. 
The process gas passes through the gas distribution plate 115 
and the gas bloWoff plate 114 provided at the bottom side of 
the electrode 103 and is introduced into the vacuum chamber 
100. On the other hand, the evacuating mechanism 112 
evacuates the internal space 100A of the vacuum chamber 
100 to create a required vacuum state. The internal pressure 
of the shield member 113 is controlled to a suitable pressure 
by the pressure control valve 111. The internal pressure of 
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the shield member 113 is determined in accordance With the 
process. Next, the electric poWer is fed betWeen the substrate 
holder 106 and the electrode 103 by the poWer sources 107 
and 108 to cause a discharge in the space (space above 
substrate in internal space 100A) in front of the substrate 106 
to generate plasma. This plasma is utiliZed for etching a 
material to be etched on the substrate 118. At this time, the 
process gas introduced into the inside region of the shield 
member 113 is equally bloWn off over the substrate 118 by 
the gas distribution plate 114 and the gas bloWoff plate 115 
provided in the vacuum at the electrode 103. 

[0006] In the con?guration of the plasma etching system 
of the related art, the factors causing changes in the etch rate 
or etching distribution of the etched material on the surface 
of the substrate 118 are mainly the internal pressure of the 
vacuum chamber, the process gas, the fed electric poWer, 
and other process conditions. Therefore, conversely, When 
changing these process conditions, it is possible to change 
the etch rate or etching distribution of the etched material. 
Even if the process conditions are changed so as to improve 
the etch rate or etching distribution by a large extent, in 
practice, it is dif?cult to set process conditions to achieve a 
major improvement. Further, by changing the hardWare 
con?guration of a plasma etching system (for example, 
expanding or reducing the discharge region by modi?cation 
of the shape of the shield member, or modi?cation of the 
shape of the substrate holder), it is possible to control the 
etch rate or etching distribution of the etched material. In 
this case, hoWever, it is necessary to remodel the system by 
a large extent in accordance With various processes. This 
becomes a large problem in terms of costs and the trouble in 
Work. 

SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to provide a 
plasma etching system Which enables the establishment of a 
better etching process for various etched materials by just 
the use of magnets and further improvement of the magnets, 
enables various demands from end users to be met, and 
enables improvement of the speed of process development. 

[0008] The plasma etching system according to the present 
invention is con?gured as folloWs to achieve the above 
object. 

[0009] The plasma etching system according to the present 
invention has as a basic con?guration a vacuum chamber 
functioning as a plasma etching chamber and a substrate 
holder and an electrode arranged facing each other in the 
inside of the vacuum chamber. A substrate is loaded on the 
substrate holder. The electrode has a mechanism for intro 
ducing a process gas and a gas bloWoff plate. The inside of 
the vacuum chamber is evacuated by an evacuating mecha 
nism and held at a predetermined reduced pressure state or 
vacuum state. In the state With the substrate loaded on the 
substrate holder, process gas is introduced inside the vacuum 
chamber and poWer is fed betWeen the substrate holder and 
the electrode to generate plasma. This plasma etches the 
surface of the substrate. In this con?guration, further, a 
plurality of ring-shaped magnets are arranged at concentric 
positions at the inside of the vacuum chamber at the rear side 
of the gas bloWoff plate arranged at the electrode. These 
magnets are arranged so that the poles at the inside surfaces 
alternate in polarity. The magnetic ?eld strength resulting 
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from the plurality of magnets on the surface of the substrate 
is made substantially 0 Gauss. 

[0010] According to the above plasma etching system, the 
plasma is controlled by providing magnets serving also as a 
gas distribution plate right behind (or right in front of) the 
gas bloWoff plate so as to create a required distribution of 
magnetic ?eld and magnetic ?eld strength at the region 
Where the plasma is produced. Due to this, it becomes 
possible to improve the distribution of the etched material on 
the substrate and improve the etch rate. By making the 
magnetic ?eld strength near the surface of the substrate 
substantially 0, the damage to the substrate is reduced. 

[0011] In the above con?guration, preferably, the mag 
netic ?eld strength resulting from the plurality of magnets at 
a plane positioned substantially at the center of the substrate 
holder and the electrode is made a uniform one of about 100 
Gauss. By setting the distribution of the magnetic ?eld 
resulting from the magnets to the value of the magnetic ?eld 
strength explained above at the above center position, the 
above effects are effectively manifested. 

[0012] In the plasma etching system having the above 
con?guration, preferably, the magnetic ?eld strength result 
ing from the plurality of magnets at the plane positioned 
substantially at the center of the substrate holder and the 
electrode is made a uniform one of about 200 Gauss. A 
similar effect can be exhibited even if setting the value of the 
magnetic ?eld strength at the above center position at the 
above value. 

[0013] In the plasma etching system having the above 
con?guration, preferably, a plurality of magnets are ?xed to 
a gas distribution plate and gas introduction holes are 
formed in the gas distribution plate corresponding to the 
intervals betWeen the tWo included in the plurality of mag 
nets. The gas distribution plate has a plurality of gas 
introduction holes for introducing into the vacuum chamber 
a process gas creating the etching gas. These gas introduc 
tion holes are formed using the locations corresponding to 
the spaces betWeen the plurality of magnets since the 
plurality of ring-shaped magnets are ?xed to the gas distri 
bution plate arranged concentrically. Due to the actions of 
the plurality of ring-shaped magnets arranged in the con 
centric positional relationship and the gas distribution plate, 
a gas distribution function causing distribution of the intro 
duced gas is realiZed. 

[0014] In the plasma etching system according to the 
present invention, since a plurality of ring-shaped magnets 
are provided concentrically in a predetermined positional 
relationship at a position right behind the gas bloWoff plate 
positioned above the substrate holder, the magnets are 
arranged so that their inside polar surfaces become alter 
nately S and N, and the magnets are set so as to enable the 
magnetic ?eld strength at the plane near the substrate surface 
and the magnetic ?eld strength at a plane at the above center 
position to be set to predetermined values, the etch rate and 
etching distribution of the etched material can be greatly 
improved and the damage to the substrate can be minimiZed. 
Further, since the spread of the discharge is suppressed, the 
poWer can be concentrated and high efficiency and energy 
savings can be realiZed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and other objects and features of the present 
invention Will become clearer from the folloWing descrip 
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tion of the preferred embodiments given With reference to 
the accompanying draWings, in Which: 

[0016] FIG. 1 is a longitudinal sectional vieW of the 
schematic basic con?guration of a plasma etching system 
according to the present invention; 

[0017] FIG. 2 is a vieW of the gas distribution plate With 
magnets ?xed thereto as seen from below; 

[0018] 
FIG. 2; 

[0019] FIG. 4 is a vieW similar to FIG. 1 shoWing an 
example of the speci?c design of the plasma etching system 
according to the present invention; 

[0020] FIG. 5 is a vieW of the distribution of the magnetic 
?eld at a center position betWeen the bottom surface of the 
gas bloWoff plate and the substrate loaded surface of the 
substrate holder for a magnetic ?eld created by the magnets, 
and the distribution of the magnetic ?eld near the surface of 
the substrate loaded on the substrate holder; and 

[0021] FIG. 6 is a longitudinal sectional vieW of the 
internal structure of a representative example of a plasma 
etching system of the related art. 

FIG. 3 is a sectional vieW along the line A-A in 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0022] Hereinafter, preferred embodiments of the present 
invention Will be explained With reference to the attached 
draWings. 
[0023] Arepresentative embodiment of the plasma etching 
system according to the present invention Will be explained 
With reference to FIG. 1 to FIG. 5. In FIG. 1, elements 
substantially the same as elements explained relating to the 
related art are assigned identical reference numerals. 

[0024] The con?guration of the plasma etching system 
shoWn in FIG. 1 to FIG. 3 Will be explained in brief ?rst. 
FIG. 1 to FIG. 3 shoWs a con?guration highlighting the 
characteristic parts of the present invention. The plasma 
etching system is provided With a vacuum chamber 100, a 
disk-shaped electrode 103 arranged at the center of a ceiling 
101 of the vacuum chamber 100 through a ring-shaped 
insulator 102, and a substrate holder 106 arranged at a 
bottom 104 of the vacuum chamber 100 through a ring 
shaped insulator 105. The electrode 103 and the substrate 
holder 106 are arranged facing each other in a parallel state. 
Each of them has a Well-known mechanism for controlling 
the temperature (not shoWn). Further, the electrode 103 and 
the substrate holder 106 are respectively connected to poWer 
sources 107 and 108. Electric poWer for inducing the dis 
charge is supplied into the region betWeen the electrode 103 
and the substrate holder 106 by these poWer sources. The 
electrode 103 and the substrate holder 106 function as a 
facing electrode system. An evacuation port 110 is provided 
at the surrounding side Wall 109 of the vacuum chamber 
100. The evacuation port 110 has connected to it an evacu 
ating mechanism 112 through a pressure control valve 111. 
At the inside of the surrounding side Wall 110 around the 
substrate holder 106 is arranged a cylindrical shield member 
113. Plasma is produced in the space 100A inside the shield 
member 113 for an etching process. The shield member 113 
has holes 113a Which connect the inside and the outside of 
the shield member. The shield member 113 prevents con 
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tamination of the inner surface of the vacuum chamber 100. 
The electrode 103 is provided With a gas introduction 
mechanism for introducing a process gas. The gas introduc 
tion mechanism is comprised of a gas shoWer head 115. The 
gas inlet mechanism is connected to a gas supply source (not 
shoWn) through a gas introduction pipe 116 from the side of 
the upper surface of the electrode 103. The gas bloWoff plate 
115 has a large number of gas bloWoff holes 115a. The 
process gas is introduced in the space in front of the 
substrate holder 106 through these gas bloWoff holes. A 
pushout rod 117 for pushing out the substrate, Which is used 
When loading the substrate 118, is provided at the substrate 
holder 106. 

[0025] This plasma etching system has the folloWing 
characteristic structure. The gas introduction mechanism is 
provided With a plurality of ring-shaped magnets 11 to be 
arranged concentrically in the vacuum region right behind 
the gas bloWoff plate 115 (in the location near the rear side 
of the gas bloWoff plate 115). The center magnet 11 is 
hoWever cylindrical in shape. The plurality of magnets 11 
are arranged so that their N and S poles alternate at the polar 
surfaces facing the bottom (or inside) in FIG. 1. In this 
example, the loWer magnetic polar surface of the cylindrical 
magnet 11 positioned at the center is for example the S pole, 
the loWer magnetic polar surface of the ring-shaped magnet 
11 positioned at the outside of the center magnet is the N 
pole. Further, the magnetic polar surfaces of the ring-shaped 
magnets 11 outWard from there are alternately changed to be 
the S pole, N pole, S pole and so on. 

[0026] The plurality of magnets 11 are ?xed to a gas 
distribution plate 12 positioned above them. The gas distri 
bution plate 12 is attached to the bottom surface of the 
electrode 103 (the folloW of the electrode 103) in a state 
maintaining a constant distance from the electrode 103. The 
gas distribution plate 12 is of a form Which can be divided 
into tWo positioned at the center and the periphery for 
example. Reference numeral 12a shoWs the dividing line. In 
the gas distribution plate 12, a large number of gas intro 
duction holes 12b are formed at locations corresponding to 
the intervals betWeen the concentrically positioned magnets 
11. The gas distribution plate 12 provided With the magnets 
11 also functions as an overall gas distribution plate together 
With the magnets. As explained above, the magnet 11 
positioned at the center is not ring-shaped, but a cylindrical 
block shape. HoWever, it may also be a small diameter ring 
shape. Further, the plurality of ring-shaped magnets 11 
arranged concentrically are preferably equal in Width in the 
diametrical direction and arranged so that the intervals 
betWeen the adjoining tWo of the magnets 11 are equal. The 
dimensions, hoWever, are not limited to this. It is possible to 
set any dimensions in accordance With the conditions of the 
system. Further, as shoWn in FIG. 2, the ring-shaped mag 
nets 11 have a split structure in the circumferential direction. 
That is, the ring-shaped magnets 11 are prepared by arrang 
ing substantially box-shaped magnet segments in the cir 
cumferential direction. Therefore, the ring-shaped magnets 
11 shoWn in FIG. 2 have polygonal shapes. 

[0027] In FIG. 3, the polarities of the magnetic poles 
(inside magnetic polar surfaces) facing the inside of the 
vacuum chamber in the concentrically arranged ring-shaped 
magnets 11 are shoWn to be opposite betWeen adjoining 
magnets. In FIG. 3, the gas distribution plate 12 is arranged 
at the right side. The left side direction is the inside of the 
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vacuum chamber 100. The magnets 11 are arranged so that 
the N poles and S poles alternate at the left side magnetic 
polar surfaces. In the illustrated example, the magnets are 
arranged so that the center one becomes the N pole, the 
ring-shaped magnet adjoining it at the outside becomes the 
S pole, and the ones outWard from there alternately become 
the N, S, N . . . poles. In FIG. 1 and FIG. 3, magnets draWn 
in section by the ?rst hatching (rightWard rising hatching) 
mean magnets With inside polar surfaces of the S pole, While 
magnets draWn in section by the second hatching (rightWard 
falling hatching) mean magnets With inside polar surfaces of 
the N pole. The directions of the hatching in the sectional 
illustrations of the magnets differ betWeen the S poles and N 
poles. According to this arrangement of the magnets, as 
shoWn in FIG. 1, magnetic ?eld lines 13 are produced to be 
closed from a magnet having an N polar surface to the 
magnets having S polar surfaces at both sides (or one side) 
thereof. In the space betWeen the electrode 103 and the 
substrate holder 106 (space in front of substrate 118) Where 
the magnetic ?eld as shoWn by the magnetic ?eld lines 13 is 
formed, by suitably setting the form of the magnets 11 and 
their magnetic line force distribution, it is becomes possible 
to produce a desired magnetic ?eld and is further possible to 
easily improve the magnetic ?eld distribution or the shape of 
the magnetic ?eld in the space near the surface of the 
substrate or the space in front of the substrate. The distri 
bution of the magnetic ?eld Will be explained in detail With 
reference to FIG. 5 later. 

[0028] FIG. 4 shoWs a speci?c example of the design of 
a plasma etching system according to the present invention 
having the above characteristic con?guration. The basic 
con?guration is the same as the con?guration shoWn in FIG. 
1. In FIG. 4, elements substantially the same as elements 
explained in FIG. 1 are assigned the same reference numer 
als. The vacuum chamber 100 is provided With a support 31 
at the center of the bottom 104. The substrate holder 106 is 
arranged on the support 31 through an insulating support 32. 
The insulating support 32 corresponds to the above-men 
tioned ring-shaped insulator 105. A temperature control 
mechanism 33 is provided inside the substrate holder 106. A 
substrate 118 is loaded on the top surface of the substrate 
holder 106. At the outside circumference of the substrate 
118, ring-shaped cover plates 34 and 35 are arranged. Above 
the substrate holder 106, at the ceiling 101 of the vacuum 
chamber 100, the electrode 103 is arranged through a 
ring-shaped insulator 102. Ring-shaped intermediate mem 
bers 36 and 37 are arranged betWeen the ceiling 101 and the 
surrounding Wall 109 of the vacuum chamber 100. The 
electrode 103 is provided With a cooling passage 38 through 
Which a refrigerant ?oWs for cooling the electrode 103. Note 
that reference numeral 113 indicates the abovementioned 
shield member, 39 a poWer conductor connected to the 
electrode 103, and 40 a poWer conductor connected to the 
substrate holder 106. 

[0029] In the plasma etching system shoWn in FIG. 4, the 
above speci?c con?gurations such as the gas bloWoff plate, 
magnets, and the gas distribution plate are not shoWn. A gas 
bloWoff unit 41 includes magnets having the above con?gu 
ration at the rear side of the gas bloWoff plate. 

[0030] Next, FIG. 5 shoWs a representative example of the 
magnetic ?eld distribution (simulation based on experi 
ments). The magnetic ?eld distribution shoWn in FIG. 5 Was 
obtained by the experiments based on the plasma etching 
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system shown in FIG. 4. In the graph of FIG. 5, the abscissa 
indicates the analysis position The position of 0 on the 
left end corresponds to the center position of the substrate 
118. The ordinate indicates the magnetic ?eld strength 
(Gauss). The distribution curve 21 shoWs the magnetic ?eld 
distribution at the location 51 positioned at the substantial 
center of the space betWeen the electrode 103 and the 
substrate holder 106. In this case, the distance betWeen the 
electrode 103 and the substrate holder 106 is for example 
34.5 mm as shoWn in FIG. 4. As being clear from FIG. 5, 
the magnetic ?eld strength is a substantially uniform 0 
Gauss or so (speci?cally 0.8 Gauss as an average value 
obtained by the experiment) at a location near the top surface 
of the substrate 118, While the magnetic ?eld strength at the 
location 51 positioned at the center is about 100 Gauss 
(speci?cally 102 Gauss as an average value obtained by the 
experiment). In both cases, the distributions can be said to be 
relatively uniform in the radial direction. 

[0031] The etching operation of the plasma etching system 
having the above con?guration Will be explained next 
mainly referring to FIG. 1. The carried substrate 118 is 
loaded on the substrate holder 106 through the Well-known 
substrate carrying mechanism and a gate valve (not shoWn). 
Process gas is introduced into the space 100A inside the 
vacuum chamber 100 through the gas introduction pipe 116 
and the distribution plate 12 and the gas bloWoff plate 115 
of the electrode 103. On the other hand, the process gas is 
evacuated to the outside by the evacuating mechanism 112. 
At this time, the internal pressure of the shield member 113 
is controlled to a suitable pressure by the pressure control 
valve 111. In this state, the electric poWer is fed betWeen the 
substrate holder 106 and the electrode 103 by the poWer 
sources 107 and 108 to cause the discharge at the space 14 
in front of the substrate 118 and produce plasma. At this 
time, according to the plasma etching system of this embodi 
ment, the plasma produced at the space 14 in front of the 
substrate 118 is controlled using the distribution and strength 
of the magnetic ?eld resulting from the magnets 11 arranged 
as explained above. The material on the substrate 118 is 
etched using the plasma produced in the space 14, but the 
state of the plasma is controlled by the magnetic ?eld based 
on the magnets 11, so it becomes possible to etch the 
material on the substrate 118 uniformly in a short time. 
Further, in this embodiment, the process gas introduced to 
the space 14 in front of the substrate 118 is uniformly bloWn 
off over the substrate 118 by the holes of the gas distribution 
plate 12, the intervals betWeen the plurality of magnets, and 
the gas bloW-off holes 115a of the gas bloWoff plate 115, 
Which are provided in the vacuum at the electrode 103. 

[0032] When supplying the electric poWer betWeen the 
electrode 103 and the substrate holder 106 from the poWer 
sources 107 and 108 in the state of introducing the process 
gas into the front space 14 of the substrate 118 in the vacuum 
chamber 100, a discharge is induced to generate plasma. 
When applying the electric poWer betWeen the substrate 
holder 106 and the electrode 103 facing thereto and produc 
ing plasma at the internal space 100A, a plasma density and 
plasma distribution determined by the electric ?eld are 
obtained. Due to this plasma density and plasma distribu 
tion, the etch rate and the etching distribution of the etched 
material on the substrate 118 are determined. 

[0033] In the present embodiment, further, since the mag 
nets 11 meeting the above conditions is used, the desired 
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density and distribution of plasma produced can be obtained 
by the correlation of the electric ?eld and magnetic ?eld. 
Conversely, by applying the magnetic ?eld distribution of 
the magnets 11 to a certain set electric ?eld, it becomes 
possible to greatly improve the etch rate and etching distri 
bution of the etched material on the substrate 118. 

[0034] In the plasma etching system shoWn in FIG. 4, as 
another experiment, When using the above magnets 11 
creating, for example, a 9 to 42 Gauss recessed magnetic 
?eld distribution at the plane 51 positioned at the center of 
the electrode 103 and the substrate holder 106, an extremely 
recessed distribution shape is exhibited and the average etch 
rate can be improved over 15 percent, as compared With the 
projecting shape of the etching distribution of the etched 
material When not using the magnets. By controlling the 
magnetic ?eld distribution at the plane 51 by the magnets 11 
in this Way, it is possible to improve the distribution shape 
of the etched material. 

[0035] Further, in the plasma etching system, the damage 
given to the substrate 118 is mentioned as a matter for 
concern, but since the magnets 11 are arranged right behind 
the gas bloWoff plate 115, the distance betWeen the substrate 
holder 106 and the electrode 103 is not made larger, it is 
possible to produce a strong magnetic ?eld near the gas 
bloWoff plate 115, possible to produce a uniform magnetic 
?eld substantially close to “0” on the surface of the substrate 
118, and possible to reduce the damage in?icted on the 
surface of the substrate 118. Further, it becomes possible to 
move the plasma aWay from near the substrate 118 and a 
synergistic effect is produced relating to the reduction of the 
damage in?icted on the substrate 118. 

[0036] Further, by arranging the magnets 11 in rings, it is 
possible to simplify the simulation, improve the speed of 
development of such plasma etching systems, and therefore 
provide timely systems to the end users. Further, by forming 
the magnets 11 divided in the circumferential direction, it 
becomes possible to handle problems by just locally replac 
ing parts. 

[0037] While the invention has been described by refer 
ence to speci?c embodiments chosen for purposes of illus 
tration, it should be apparent that numerous modi?cations 
could be made thereto by those skilled in the art Without 
departing from the basic concept and scope of the invention. 

1. A plasma etching system comprising: 

a vacuum chamber, 

a substrate holder arranged Within said vacuum chamber, 

an electrode arranged in said vacuum chamber so as to 

face said substrate holder, having a process gas intro 
duction mechanism and a gas bloWoff plate, and 

an electric poWer source for supplying electric poWer to 
said electrode, 

Wherein a substrate is loaded on said substrate holder in 
said vacuum chamber of a vacuum state, the process 
gas is introduced into said vacuum chamber through 
said electrode, and said poWer source applies the elec 
tric poWer betWeen said substrate holder and said 
electrode to generate plasma used for etching the 
surface of said substrate, 

further comprising; 
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a plurality of magnets arranged concentrically at a rear 
side of said gas bloWoff plate in said electrode Within 
said vacuum chamber, 

Wherein the magnetic poles of the inner surfaces of said 
plurality of magnets are arranged to alternate in polarity 
and the magnetic ?eld strength resulting from said 
plurality of magnets on the surface of said substrate is 
substantially 0 Gauss. 

2. Aplasma etching system as set forth in claim 1, Wherein 
the magnetic ?eld strength resulting from said plurality of 
magnets at a plane positioned substantially at the center 
betWeen said substrate holder and said electrode is made a 
uniform 100 Gauss. 
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3. Aplasma etching system as set forth in claim 1, Wherein 
the magnetic ?eld strength resulting from said plurality of 
magnets at a plane positioned substantially at the center 
betWeen said substrate holder and said electrode is made a 
uniform 200 Gauss. 

4. Aplasma etching system as set forth in claim 1, Wherein 
said plurality of magnets are ?Xed to a gas distribution plate 
and gas introduction holes are formed in said gas distribu 
tion plate corresponding to the intervals betWeen the tWo of 
said plurality of magnets. 


