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APPARATUS FOR GENERATING PLASMA Another purpose of the present disclosure is to provide a 
AND APPARATUS FOR TREATING substrate - treating apparatus including the plasma - generating 
SUBSTRATE HAVING THE SAME device as described above , in which the substrate - treating 

apparatus may be supplied with the uniform plasma as 
CROSS REFERENCE TO RELATED 5 generated by the plasma - generating device as described 

APPLICATIONS above and thus may improve reliability of the substrate 
treatment process . 

This application claims the benefit under 35 USC $ 119 ( a ) Solution to the Problem of Korean Patent Application No. 10-2018-0018622 filed on 
Feb. 14 , 2018 , in the Korean Intellectual Property Office , the 10 
entire disclosure of which is incorporated herein by refer In one aspect of the present disclosure , there is provided 
ence for all purposes . an inductively - coupled plasma - generating device including : 

a first power supply for supplying high frequency power ; a 
TECHNICAL FIELD second power supply for supplying low frequency power ; a 

15 single coil - based plasma source including at least two anten 
The present disclosure relates to a plasma - generating nas which comprise a first antenna having one end as a 

device and a substrate - treating apparatus comprising the grounded end and the other end , wherein the first power 
same . More particularly , the present disclosure relates to an supply is connected to the first antenna at a point thereof 
inductively coupled - type plasma - generating device , and a adjacent to the grounded end to receive the high frequency 
substrate - treating apparatus comprising the same . 20 power ; and a second antenna surrounded by the first antenna , 

wherein the second antenna has one end connected to the 
BACKGROUND ART OF THE INVENTION first antenna and the other end as a low frequency power 

receiving end connected to the second power supply ; and a 
In a semiconductor or display manufacturing process , gas supply for supplying a gas , wherein the gas is excited 

plasma is used in various processes such as dry etching , 25 into plasma by the single coil - based plasma source . 
chemical vapor deposition , and sputtering in order to treat a In one implementation of the inductively - coupled plasma 
substrate or deposit a thin film on a substrate . Plasma generating device , each of the first and second antennas has 
generating devices include an inductively coupled type and a ring shape , and the first and second antennas are concentric 
capacitive coupled type plasma - generating devices . with each other , and the two ends of the first antenna define 

In the inductively coupled type plasma - generating device , 30 a first spacing therebetween , and the two ends of the second 
generated plasma has a high density but the plasma may be antenna define a second spacing , wherein the first and 
generated non - uniformly . In order to improve the uniformity second antennas are connected to each other such that the 
of the plasma , it is necessary to add a new component to the first spacing has the same orientation as the second spacing . 
plasma generating apparatus or to modify existing compo In one implementation of the inductively - coupled plasma 
nents . This may complicate a structure of the plasma gen- 35 generating device , the first power supply includes a high 
erating apparatus . Further , there is a limitation to optimizing frequency matching circuitry , and the second power supply 
a driving scheme that may be stably applied to the modified includes a low frequency matching circuitry , wherein the 
apparatus . high frequency matching circuitry and the low frequency 
A scheme of simultaneously applying two different fre matching circuitry remove impedance mismatch due to a 

quencies to a portion of a coil for plasma generation has 40 frequency difference . 
been proposed for improving the uniformity of the plasma In one implementation of the inductively - coupled plasma 
while minimizing the change of the structure of the appa generating device , the single coil - based plasma source fur 
ratus . In this connection , in this approach , a long coil is ther includes third and fourth antennas disposed between the 
required in order to solve impedance mismatch which may first antenna and the second antenna , wherein each of the 
occur due to a difference between frequencies . However , 45 third and fourth antennas has a ring shape , and the first to 
sufficient inductance cannot be secured , and , thus , a problem fourth antennas are concentric with each other , and two ends 
that discharge is not performed properly may occur continu of the third antenna define a third spacing therebetween , and 
ously . two ends of the fourth antenna define a fourth spacing , 

wherein the first to fourth spacings have the same orienta 
DESCRIPTION 50 tion , wherein the first and third antennas are connected to 

each other and the fourth and second antennas are connected 
Challenge to Solve to each other . 

In one implementation of the inductively - coupled plasma 
This Summary is provided to introduce a selection of generating device , the first power supply is applied to a 

concepts in a simplified form that are further described 55 second end of the first antenna opposite to a first end which 
below in the Detailed Description . This Summary is not is the one end of the first antenna , wherein the second end 
intended to identify all key features or essential features of of the first antenna is connected to one end of the third 
the claimed subject matter , nor is it intended to be used alone antenna . 
as an aid in determining the scope of the claimed subject In one implementation of the inductively - coupled plasma 
matter . 60 generating device , the first power supply is applied to a 
One purpose of the present disclosure is to provide a position between a first end of the first antenna which is the 

plasma - generating device in which frequency adjustment in grounded end of the first antenna and a second end of the 
a wide range may be enabled by allowing sufficient induc first antenna opposite to the first end of the first antenna . 
tance at low frequencies to be obtained even when different In one embodiment , the inductively - coupled plasma - gen 
frequencies are applied to a single coil , such that the plasma 65 erating device may further comprise first and second filters 
may be stably generated while the uniformity of plasma via for preventing the high frequency power from being applied 
uniform power distribution may be improved . to the low frequency power , wherein the first filter is 
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disposed between the first power supply and the first FIG . 4 is an illustration of a dielectric window structure 
antenna , and the second filter is disposed between the second that is different from that of FIG . 1 . 
power supply and the second antenna . FIG . 5 is an illustration of a substrate - treating apparatus 

In one embodiment , the inductively - coupled plasma - gen according to another embodiment of the present disclosure . 
erating device may further comprise a dielectric window 5 
disposed between the single coil - based plasma source and DETAILED DESCRIPTION OF INVENTION 
the gas supply . 

In one implementation of the inductively - coupled plasma Hereinafter , example embodiments according to the pres 
ent invention are described with reference to accompanying generating device , a thickness of the dielectric window in a 

region corresponding to the first antenna to which the high 10 drawings in detail . Since the present disclosure may have 
diverse modified embodiments , preferred embodiments are frequency power is applied is larger than a thickness of the 

dielectric window in a region corresponding to the second illustrated in the drawings and are described in the detailed 
antenna to which the low frequency power is applied . description of the invention . However , this does not limit the 

present disclosure within specific embodiments and it should In one embodiment , the inductively - coupled plasma - gen- 15 be understood that the present disclosure covers all the 
erating device may further comprise at least one power modifications , equivalents , and replacements within the idea supply which applies a power having a frequency which is and technical scope of the present disclosure . In description different from the high frequency power and the low fre of the drawings , like reference numerals in the drawings 
quency power to a third antenna , wherein the single coil denote like elements . In the drawings , dimensions of struc 
based plasma source further comprises the third antenna . 20 tures are enlarged or exaggerated for clarity . 

In one aspect of the present disclosure , there is provided It will be understood that although the terms of first and 
a substrate - treating apparatus including the plasma - generat second are used herein to describe various elements , these 
ing device according to one of claims 1 to 10 , wherein the elements should not be limited by these terms . Terms are 
substrate - treating apparatus treats a target substrate using the only used to distinguish one component from other compo 
plasma supplied from the plasma - generating device . 25 nents . Therefore , a component referred to as a first compo 

In one embodiment , the substrate - treating apparatus may nent in one embodiment can be referred to as a second 
further comprise a plasma converting unit disposed between component in another embodiment . 
a process chamber receiving the target substrate therein and In the following description , the technical terms are used 
the plasma - generating device , wherein the plasma convert only for explaining a specific exemplary embodiment while 
ing unit is configured to convert the plasma from the 30 not limiting the present disclosure . The terms of a singular 
plasma - generating device into ion beams or neutral beams form may include plural forms unless referred to the con 
and feed the ion beams or neutral beams into the target trary . The meaning of ' include ' or ' comprise specifies a 
substrate . property , a numeral , a step , an operation , an element or a 

combination thereof , but does not exclude other properties , 
Effects of the Invention 35 numerals , steps , operations , elements or combinations 

thereof . 
According to the plasma - generating device in accordance Unless terms used in the present invention are defined 

with the present disclosure as described above and to the differently , the terms may be construed as meaning known to 
substrate - treating apparatus including the same , there occurs those skilled in the art . Terms such as terms that are 
an advantage that the plasma discharge may be stably 40 generally used and have been in dictionaries should be 
performed merely by applying the low frequency power and construed as having meanings matched with contextual 
the high frequency power to the single coil - based plasma meanings in the art . In this description , unless defined 
source though the existing hardware configuration is not clearly , terms are not ideally , excessively construed as 
significantly modified or remodeled . Conventionally , when formal meanings . 
different frequencies are applied to a single coil , there occurs 45 FIG . 1 is an illustration of a substrate - treating apparatus 
a problem that the uniform plasma discharge does not occur according to one embodiment of the present disclosure . FIG . 
due to the difference between the frequencies . However , 2 is an illustration of a structure of a single coil - based 
according to the present disclosure , frequency adjustment in plasma source in the plasma - generating device of FIG . 1 and 
a wide range may be enabled by allowing sufficient induc of frequency application for discharge . 
tance at low frequencies to be obtained even when different 50 Referring to FIG . 1 and FIG . 2 , a substrate - treating 
frequencies are applied to a single coil . Thus , the plasma apparatus 700 according to an embodiment of the present 
may be stably generated while the uniformity of plasma via disclosure is configured treating a target substrate using 
uniform power distribution may be improved . Further , the plasma . To this end , the substrate - treating apparatus 700 
substrate - treating apparatus may be supplied with the uni includes a plasma - generating device PGA that produces 
form plasma as generated by the plasma - generating device 55 plasma . The plasma generated by the plasma - generating 
as described above and thus may improve reliability of the device PGA may be supplied to a stage STG on which the 
substrate treatment process . target substrate is placed . 

The plasma - generating device PGA includes a single 
BRIEF DESCRIPTION OF DRAWINGS coil - based plasma source 100 , a gas supply 210 , and a 

60 dielectric window 220. The single coil - based plasma source 
FIG . 1 is an illustration of a substrate - treating apparatus 100 is supplied with both low frequency power and high 

according to one embodiment of the present disclosure . frequency power . 
FIG . 2 is an illustration of a structure of a single coil A single coil of the single coil - based plasma source 100 

based plasma source in the plasma - generating device of FIG . has a first end as a grounded end , and a second end supplied 
1 and of frequency application for discharge . 65 with the low frequency power . The high frequency power is 
FIG . 3 is an illustration of a single coil - based plasma applied to a portion of the coil between the grounded end 

source of a different type than that of FIG . 2 . and the second end and adjacent to the grounded end . 
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The high frequency power is supplied from a first power end of the fourth antenna 100d . Further , the second end of 
supply including a first power generator 112 and a high the fourth antenna 100d is connected to the first end of the 
frequency matching circuitry 114 to the single coil - based second antenna 1006. The low frequency power is applied to 
plasma source 100. The impedance matching may be real the second end of the second antenna 100b . The high 
ized by the high frequency matching circuitry 114. Although 5 frequency power is applied to the second end of the first 
not shown in the drawing , the first power supply may further antenna 100a . 
include a first controller that controls the first power gen One end of the two ends of each antenna is connected not 
erator 112 or the high frequency matching circuitry 114 to to an end of an adjacent antenna located in the same line as 
enable the impedance matching . said one end in FIG . 2 , but to an end of the adjacent antenna 

The low frequency power is supplied to the single coil- 10 not located in the same line as said one end in FIG . 2. In 
based plasma source 100 from a second power supply other words , adjacent antennas may be connected via a 
including a second power generator 122 and a low frequency linear connector connecting ends of the adjacent antennas 
matching circuitry 124. The impedance matching may be spaced from each other at a longer distance . Thus , referring 
realized by the low frequency matching circuitry 124. In to FIG . 2 , the single coil - based plasma source 100 may have 
addition , the second power supply may further include a 15 a helical single coil configuration in which the coil extends 
second controller ( not shown ) to control the second power from the grounded end of the first antenna along the third , 
generator 122 or the low frequency matching circuitry 124 fourth and second antennas in a counter - clockwise direction 
to enable the impedance matching . in a helical manner . 

Filters 116 and 126 may be disposed between the single Alternatively , although not shown in the drawing , one end 
coil - based plasma source 100 and the first power supply and 20 of the two ends of each antenna is connected not to an end 
the second power supply respectively . The filters 116 and of an adjacent antenna not located in the same line as said 
126 may prevent the high frequency power from being one end in FIG . 2 , but to an end of the adjacent antenna 
applied to the low frequency power . located in the same line as said one end in FIG . 2. In other 

The single coil - based plasma source 100 includes at least words , adjacent antennas may be connected via a linear 
two or more antennas that are connected to each other to 25 connector connecting ends of the adjacent antennas spaced 
form the single coil . The antennas are connected together to from each other at a shorter distance . Thus , the single 
form the single coil - based plasma source . Each of the coil - based plasma source 100 may have a single coil con 
antennas may have a ring shape having a spacing . A first figuration in which the coil extends from the grounded end 
antenna is disposed at the outermost of the single coil - based of the first antenna in a counterclockwise and then extends 
plasma source 100. Then , a second antenna is disposed 30 clockwise from an end of the third antenna in the same line 
within the first antenna in a concentric manner thereto and as the grounded end and then extends along the fourth 
is connected to the first antenna . In this connection , a antenna in the counterclockwise direction and then is con 
spacing of the first antenna and a spacing of the second nected the second antenna , and then extends along the 
antenna may be oriented in the same direction . second antenna in the clockwise direction . In this connec 

That is , one of two ends defining the spacing of the first 35 tion , the low frequency power may be applied to the end of 
antenna is connected to one of two ends defining the spacing the second antenna . 
of the second antenna as shown in FIG . 2. Hereinafter , one The low frequency power is applied to the second 
of the two ends of each antenna provided is referred to as a antenna , and the high frequency power is applied to an end 
first end , while the other end thereof is referred to as a of the first antenna adjacent to the grounded end . Thus , 
second end . 40 current flows from the innermost to the outermost in the 

In one embodiment , the first end of the first antenna acts single coil - based plasma source 100 composed of the four 
as the grounded end . The second end of the first antenna is antennas . Accordingly , as the sufficient inductance is 
connected to the first end of the second antenna . The second secured at the low frequency in the single coil - based plasma 
end of the second antenna is fed with the low frequency source 100 , the impedance difference due to the frequency 
power . In this connection , the high frequency power is 45 difference between the low frequency and the high fre 
applied to a point of the first antenna between the grounded quency may be removed . This results in a stable discharge , 
end and the second end . so that both the low frequency power and the high frequency 

In one embodiment , the single coil - based plasma source power may be applied to the single coil - based plasma source 
100 may include four antennas as in FIG . 2. A first antenna 100. As the electron distribution variation becomes easier , 
100a is disposed at the outermost of the single coil - based 50 this also affects plasmaization of the gas supplied from the 
plasma source 100. Then , a second antenna 100b as the gas supply 210. Thus , the substrate - treating apparatus 500 
innermost antenna is disposed within the first antenna 100a may more easily control the etching , deposition , and the like 
in a concentric manner thereto . Then , third and fourth of the target substrate . 
antennas 100c and 100d are arranged concentrically between FIG . 1 and FIG . 2 illustrate one example in which the first 
the first and second antennas 100a and 1006. In this con- 55 and second power supplies to supply the low frequency 
nection , linear spacings of the first to fourth antennas may be power and high frequency power respectively are used in 
oriented in the same direction . That is , the first 100a , third discharging . However , the present disclosure is not limited 
100c , fourth 100d and second 100b antennas may be thereto . A third power supply may be further included to 
arranged concentrically in this order from the outermost to generate plasma using triple frequencies in the single coil 
the innermost . These antennas are connected together to 60 based plasma source 100 . 
form the single coil - based plasma source 100. In this con In one example , at least one variable element ( not shown ) 
nection , the first and second antennas 100a and 100b are may be connected to and between the antennas of the single 
connected via the third and fourth antennas 100c and 100d . coil - based plasma source 100. In this connection , the vari 
In this connection , the second end of the first antenna 100a able element may include a variable capacitor . 
spaced from the grounded end of the first antenna 100a is 65 FIG . 1 and FIG . 2 illustrate one example in which the first 
connected to the first end of the third antenna 100c , and the and second power supplies to supply the low frequency 
second end of the third antenna 100c is connected to the first power and high frequency power respectively are used in 
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discharging . However , the present disclosure is not limited The single coil extends clockwise from the grounded end 
thereto . A third power supply 132 and a middle frequency of the first antenna and then extends counterclockwise from 
matching circuitry 134 may be further included to generate the first end of the second antenna . The low frequency power 
plasma using triple frequencies in the single coil - based may be applied to the second end of the second antenna . The 
plasma source 100 . 5 high frequency power may be applied to a point of the first 

The gas supply 210 is disposed adjacent to the single antenna adjacent to the grounded end and spaced from the 
coil - based plasma source 100. The gas supplied from the second end of the second antennas where the low frequency gas 
supply 210 to a reaction chamber is excited into the plasma power is applied . 
state via the discharge of the single coil - based plasma source FIG . 4 is a diagram for illustrating a structure of a 

10 dielectric window different from that of FIG . 1 . 100. The gas supply 210 may be provided below the single 
coil - based plasma source 100 and may have a form of a Referring to FIG . 4 together with FIG . 1 and FIG . 2 , a 

dielectric window 222 having a structure different from that ring - shaped gas line having a plurality of gas injection holes . of the dielectric window 220 of FIG . 1 and FIG . 2 may be The dielectric window 220 is interposed between the configured so as to have different thicknesses in regions single coil - based plasma source 100 and the gas supply 210. 15 respectively corresponding the antennas constituting the 
The dielectric window 220 may reduce a capacitively single coil - based plasma source 100 . coupled plasma ( CCP ) component between the single coil A first thickness of the dielectric window 222 in a region 
based plasma source 100 and the plasma . The reduction of corresponding to the first antenna to which the high fre 
the capacitively coupled plasma component may reduce the quency power is applied is large , while a second thickness 
occurrence of sputtering , thereby preventing the life of the 20 of the dielectric window 222 in a region corresponding to the 
dielectric window 220 from decreasing , and , at the same second antenna to which the low frequency power is applied 
time , may assist in energy transfer from the high frequency is small . A third thickness of the dielectric window 222 in a 
power to the plasma via inductive coupling . region corresponding to the third antenna may be smaller 

According to the plasma - generating device PGA having than the first thickness and may be larger than the second 
the single coil - based plasma source 100 in accordance with 25 thickness . A fourth thickness of the dielectric window 222 in 
the present disclosure as described above and to the sub a region corresponding to the fourth antenna may be smaller 
strate - treating apparatus 500 including the same , there than the third thickness and be larger than the second 
occurs an advantage that the plasma discharge may be stably thickness . 
performed merely by applying the low frequency power and In FIG . 4 , it is shown that a thickness of the dielectric 
the high frequency power to the single coil - based plasma 30 window 222 in a region corresponding to each of regions 
source 100 though the existing hardware configuration is not between the antennas is equal to the first thickness . The 
significantly modified or remodeled . Conventionally , when present disclosure is not limited thereto . A thickness of the 
different frequencies are applied a single coil , there occurs dielectric window 222 may be gradually decreased from a 
a problem that the uniform plasma discharge does not occur position corresponding to the first antenna to a position 
due to the difference between the frequencies . However , 35 corresponding to the second antenna . That is , the dielectric 
according to the present disclosure , frequency adjustment in window 222 may be formed in a dome shape . Further , in 
a wide range may be enabled by allowing sufficient induc FIG . 4 , a case where a cross - sectional shape is a rectangular 
tance at low frequencies to be obtained even when different shape is exemplarily shown as an example . The present 
frequencies are applied to the single coil based plasma disclosure is not limited thereto . The cross - sectional shape 
source 100. Thus , the plasma may be stably generated while 40 may be a trapezoidal shape . 
the uniformity of plasma via uniform power distribution A conventional dielectric window used for isolation 
may be improved . Further , the substrate - treating apparatus between the plasma source and a vacuum chamber is 
500 may be supplied with the uniform plasma as generated embodied as a plate having a considerably large thickness in 
by the plasma - generating device PGA as described above order to prevent breakage of the dielectric window due to a 
and thus may improve reliability of the substrate treatment 45 pressure difference resulting from a vacuum . However , this 
process . thick plate window may be prevented from being damage , 

Hereinafter , referring to FIG . 3 , FIG . 4 and FIG . 5 , a but may cause a capacitively coupled plasma CCP compo 
substrate - treating apparatus according to another embodi nent to be formed in addition to the inductively coupled 
ment different from the substrate - treating apparatus as illus plasma . Thus , there is a problem of loss of plasma genera 
trated in FIGS . 1 and 2 will be exemplified . However , 50 tion efficiency . In accordance with the present disclosure , the 
descriptions of substantially the same parts between the thickness of the dielectric window 222 may vary based on 
substrate - treating apparatuses according to the embodiments the applied powers . This may provide for an optimal win 
of the present disclosure are omitted . Differences therebe dow structure that minimizes energy loss while minimizing 
tween will be exemplified with reference to the drawings . the possibility of breakage of the dielectric window . That is , 
FIG . 3 is an illustration of a single coil - based plasma 55 the dielectric window 222 having such a thickness configu 

source of a different type from that of FIG . 2 . ration may more effectively reduce the capacitively coupled 
Referring to FIG . 3 together with FIG . 1 and FIG . 2 , a plasma CCP component occurring between the single coil 

single coil - based plasma source 101 of a different structure based plasma source 100 and the plasma while preventing 
from that of the single coil - based plasma source 100 of FIG . the dielectric window 222 from breaking . 
1 and FIG . 2 may be composed of a first antenna 101a 60 In FIG . 2 , one example in which the dielectric window 
disposed at the outermost and a second antenna 101b 222 with the thickness variation is used in combination with 
connected thereto and disposed inside the first antenna 101a the single coil - based plasma source 100 including the four 
in a concentric manner . In this connection , a first end of the antennas is set forth by way of example . The present 
first antenna 101a is grounded and thus acts as a grounded disclosure is not limited thereto . When using the single 
end . A second end of the first antenna 101a is connected to 65 coil - based plasma source 101 as illustrated in FIG . 3 , the 
a first end of the second antenna 1016. The low frequency thickness configuration of the dielectric window may be 
power is applied to a second end of the second antenna 1016 . adapted to the two antennas . 
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FIG . 5 is an illustration of a substrate - treating apparatus frequency matching circuitry , and the second power supply 
according to another embodiment of the present disclosure . includes a low frequency matching circuitry , 

Referring to FIG . 5 , the substrate - treating apparatus 700 wherein the high frequency matching circuitry and the 
further includes an plasma converting unit 300 and a sub low frequency matching circuitry remove impedance 
strate treatment chamber 400 together with the plasma- 5 mismatch due to a frequency difference . 
generating device PGA illustrated in FIGS . 1 and 2. The 4. The inductively - coupled plasma - generating device of 
stage STG on which the target substrate is placed is disposed claim 1 , wherein single coil - based plasma source further 
in the substrate treatment chamber 400 . includes third and fourth antennas disposed between the first 
The plasma converting unit 300 may be configured for antenna and the second antenna , 

receiving , guiding and converting the plasma generated by 10 wherein each of the third and fourth antennas has a ring 
the plasma - generating device PGA into ion beams and shape , and the first to fourth antennas are concentric 
supplying the ion beams to the substrate treatment chamber with each other , and two ends of the third antenna 
400. The plasma converting unit 300 may be composed of a define a third spacing therebetween , and two ends of 
stack of grids having guide holes defined therein . Alterna the fourth antenna define a fourth spacing , 
tively , when the plasma converting unit 300 further includes 15 wherein the first to fourth spacings have the same orien 
plasma neutralization unit , the plasma converting unit 300 tation , 

may feed neutral beams to the substrate treatment chamber wherein the first and third antennas are connected to each 
400 . other and the fourth and second antennas are connected 

Because , as described above , the plasma - generating to each other . 
device PGA according to the present disclosure may supply 20 5. The inductively - coupled plasma - generating device of 
the uniform plasma , the ion beam or neutral beam may be claim 4 , wherein the first power supply is applied to the 
uniformly generated . Thus , when the target substrate is second end of the first antenna opposite to the first end , 
treated using the uniform ion beams or neutral beams , the wherein the second end of the first antenna is connected to 
deposition or etching of the thin film is stably performed . In one end of the third antenna . 
this way , the reliability of the treatment process can be 25 6. The inductively - coupled plasma - generating device of 
improved . claim 1 , further comprising : 

While the present disclosure has been described with first and second filters for preventing the high frequency 
reference to preferred embodiments , those skilled in the art power from being applied to the low frequency power , 
will appreciate that the present disclosure may be variously wherein the first filter is disposed between the first 
modified and changed without departing from the spirit and 30 power supply and the first antenna , and the second filter 
scope of the present disclosure set forth in the following is disposed between the second power supply and the 
claims . second antenna . 

7. The inductively - coupled plasma - generating device of 
The invention claimed is : claim 1 , further comprising : 
1. An inductively - coupled plasma - generating device 35 a dielectric window disposed between the single coil 

including : based plasma source and the gas supply . 
a first power supply for supplying high frequency power ; 8. The inductively - coupled plasma - generating device of 
a second power supply for supplying low frequency claim 7 , wherein a thickness of the dielectric window in a 
power ; region corresponding to the first antenna to which the high 

a single coil - based plasma source including at least two 40 frequency power is applied is larger than a thickness of the 
antennas which comprise a first antenna having a first dielectric window in a region corresponding to the second 
end as a grounded end and a second end , wherein the antenna to which the low frequency power is applied . 
first power supply is connected to the first antenna at a 9. The inductively - coupled plasma - generating device of 
point thereof adjacent to the first end to receive the high claim 1 , further comprising : 
frequency power ; a second antenna surrounded by the 45 at least one power supply which applies a power having 
first antenna , wherein the second antenna has a third a frequency which is different from the high frequency 
end connected to the first antenna and a fourth end as power and the low frequency power to a third antenna , 
a low frequency power receiving end connected to the wherein the single coil - based plasma source further 
second power supply ; and comprises the third antenna . 

a gas supply for supplying a gas , wherein the gas is 50 10. A substrate - treating apparatus including the plasma 
excited into plasma by the single coil - based plasma generating device according to claim 1 , wherein the sub 
source , strate - treating apparatus treats a target substrate using the 

wherein , among the first end , the second end , the third plasma supplied from the plasma - generating device . 
end , and the fourth end , only the first end is the 11. The substrate - treating apparatus of claim 10 , further 
grounded end . 55 comprising : 

2. The inductively - coupled plasma - generating device of a plasma converting unit disposed between a process 
claim 1 , wherein each of the first and second antennas has chamber receiving the target substrate therein and the 
a ring shape , and the first and second antennas are concentric plasma - generating device , wherein the plasma convert 
with each other , and ing unit is configured to convert the plasma from the 

the first end and the second end of the first antenna define 60 plasma - generating device into ion beams or neutral 
a first spacing therebetween , and the third end and the beams and feed the ion beams or neutral beams into the 
fourth end of the second antenna define a second target substrate . 
spacing , wherein the first and second antennas are 12. An inductively - coupled plasma - generating device 
connected to each other such that the first spacing has including : 
the same orientation as the second spacing . a first power supply for supplying high frequency power ; 

3. The inductively - coupled plasma - generating device of a second power supply for supplying low frequency 
claim 1 , wherein the first power supply includes a high power ; 
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a single coil - based plasma source including at least two a single coil - based plasma source including at least two 
antennas which comprise a first antenna having a first antennas which comprise a first antenna having a first 
end as a grounded end and a second end , wherein the circular shape with a first diameter , and having a first first power supply is connected to the first antenna at a end as a grounded end and a second end , wherein the point thereof adjacent to the first end to receive the high 5 first power supply is connected to the first antenna at a frequency power ; a second antenna surrounded by the point thereof adjacent to the first end to receive the high first antenna , wherein the second antenna has a third frequency power ; a second antenna having a second end connected to the first antenna and a fourth end as circular shape with a second diameter , and surrounded a low frequency power receiving end connected to the by the first antenna , wherein the second antenna has a second power supply ; and a linear connector extending 10 third end connected to the first antenna and a fourth end from the second end to the third end ; and 

a gas supply for supplying a gas , wherein the gas is as a low frequency power receiving end connected to 
excited into plasma by the single coil - based plasma the second power supply ; and 
source . a gas supply for supplying a gas , wherein the gas is 

13. An inductively - coupled plasma - generating device 15 excited into plasma by the single coil - based plasma 
including : source , 

a first power supply for supplying high frequency power ; wherein , the first diameter is greater than the second 
diameter . a second power supply for supplying low frequency 

power ; 


