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(57) ABSTRACT 

A substrate processing apparatus that removes an unwanted 
material on a surface of a peripheral portion of a substrate 
through etching by supplying etching liquid to the surface of 
the peripheral portion. The apparatus includes an etching 
liquid supplying mechanism that supplies the etching liquid 
to the peripheral portion of the substrate, and an annular 
member that has an inner periphery on or inside an outer 
periphery of the substrate and thereby de?nes a processing 
Width to be processed by the etching liquid on the surface of 
the peripheral portion of the substrate. The annular member 
may be placed in close proximity to the surface of the 
peripheral portion of the substrate While securing a certain 
gap such that alloWs the annular member to come in contact 
With a liquid ?lm of the etching liquid formed on the surface 
of the peripheral portion. 
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SUBSTRATE PROCESSING APPARATUS AND 
SUBSTRATE PROCESSING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a substrate processing 
apparatus and a substrate processing method for applying 
processing to a surface (in particular, a peripheral portion) of 
a substrate. Substrates subject to processing include various 
kinds of substrates, such as a semiconductor Wafer, a glass 
substrate for a liquid crystal display, a glass substrate for a 
plasma display panel, a substrate for an optical disc, a 
substrate for a magnetic disc, a substrate for a magneto 
optical disc, and a substrate for a photomask. 

[0003] 2. Description of Related Art 

[0004] The fabrication sequence of a semiconductor 
device occasionally includes processing that removes, 
through etching, an unWanted portion of a metal thin ?lm, 
such as a copper thin ?lm, formed across the entire main 
surface and peripheral end surface (and the back surface 
When needed) of a semiconductor Wafer (hereinafter, 
referred to simply as the Wafer). For example, because it is 
sufficient to provide a copper thin ?lm used to form Wirings 
to an element-forming region on the surface of the Wafer 
alone, the copper thin ?lm formed on the peripheral portion 
of the surface (for example, a portion approximately 5 mm 
Wide from the peripheral edge of the Wafer), the back 
surface, and the peripheral end surface of the Wafer is 
unnecessary. Moreover, copper or copper ions on the periph 
eral portion, the back surface, and the peripheral end surface 
raise a problem that they contaminate the hands of a sub 
strate-transporting robot provided to a substrate processing 
apparatus, and such contamination is transferred to another 
substrate held by the contaminated hands. 

[0005] Another processing is performed occasionally for 
the similar reason, by Which metal contaminants (including 
metal ions) on the surfaces of ?lms (silicon dioxide ?lm, 
nitride ?lm, etc.) other than the metal ?lm formed on the 
substrate periphery are removed by slightly etching aWay 
these ?lms. 

[0006] A substrate periphery processing apparatus used to 
selectively etch aWay the thin ?lm on the peripheral portion 
and the peripheral end portion of the Wafer includes, for 
example, a spin chuck that rotates While holding a Wafer 
horiZontally, a blocking plate that limits a space on the Wafer 
above the spin chuck, and an etching liquid supply noZZle 
that supplies etching liquid to the loWer surface of the Wafer. 
The etching liquid supplied to the loWer surface of the Wafer 
is forced outWards in the direction of the turning radius on 
the loWer surface of the Wafer by a centrifugal force, comes 
around the end surface of the Wafer to the upper surface of 
the Wafer, and thereby etches aWay unWanted materials on 
the peripheral portion of the upper surface of the Wafer. In 
this instance, the blocking plate is placed in close proximity 
to the upper surface of the Wafer, and an inert gas, such as 
a nitrogen gas, is supplied to a space betWeen the blocking 
plate and the Wafer. 

[0007] Because a quantity of the etching liquid coming 
around to the upper surface can be adjusted by adequately 
adjusting a How rate of the inert gas and the rotational speed 
of the spin chuck, etching processing can be applied selec 
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tively to a region of a speci?c Width (for example, 1 to 7 mm 
Wide) in the peripheral portion of the upper surface of the 
Wafer (so-called bevel etching processing). 

[0008] By supplying the etching liquid to the Wafer from 
the loWer surface While the Wafer is held and rotated by the 
spin chuck, unWanted materials on the peripheral portion of 
the upper surface of the Wafer is removed through etching. 
Subsequently, deioniZed Water rinsing processing is applied 
to both the upper and loWer surfaces of the Wafer folloWed 
by drying processing, by Which the spin chuck is rotated at 
a high speed to throW off Water droplets on the upper and 
loWer surfaces. 

[0009] According to the arrangement as described above, 
hoWever, a quantity of the etching liquid coming around to 
the upper surface cannot be controlled precisely, Which 
raises a problem that accuracy as to an etching Width 
becomes so poor that the etching Width varies in all parts 
along the peripheral portion of the Wafer. 

[0010] To be more speci?c, When there is a considerable 
distance betWeen the upper surface of the Wafer and the 
blocking plate, the etching liquid does not come in contact 
With the blocking plate. Thus, a quantity of the etching liquid 
coming around to the upper surface of the Wafer is too small 
to control precisely a quantity of the etching liquid coming 
around to the upper surface. Further, in this case, there is 
another problem that a communication space connecting a 
space betWeen the upper surface of the Wafer and the 
blocking plate to an external space is large enough to alloW 
an atmosphere, scattered droplets, or a fog or vapor (so 
called mist) of the etching liquid to enter a device-forming 
region at the central portion of the surface of the Wafer from 
outside. 

[0011] On the other hand, When there is a short distance 
betWeen the upper surface of the Wafer and the blocking 
plate, the etching liquid having come around to the upper 
surface of the Wafer comes in contact With the loWer surface 
(plane) of the blocking plate. Thus, a quantity of the etching 
liquid coming around to the upper surface is too large to 
control precisely a quantity of the etching liquid coming 
around to the upper surface. 

[0012] As has been discussed, a quantity of the etching 
liquid coming around to the upper surface cannot be con 
trolled precisely in either case. 

[0013] Further, for example, When there is a difference 
betWeen the rotational speed of the Wafer and the rotational 
speed of the blocking plate, an air?oW betWeen the Wafer 
and the blocking plate is disturbed, Which may possibly vary 
a quantity of the etching liquid coming around to the upper 
surface of the Wafer. 

[0014] Also, in the case of a substrate processing appara 
tus according to another related art, as is disclosed in 
Japanese Laid-open Patent Application No. 2002-75953, a 
Wafer is rotated While being held almost horiZontally, and in 
the mean time, the blocking plate is placed oppositely at a 
position in close proximity to the upper surface (device 
forming surface) of the Wafer. Then, the blocking plate is 
rotated about the rotational axis line of the Wafer While the 
etching liquid is supplied to the upper surface of the block 
ing plate. The etching liquid is then forced to scatter 
diagonally doWnWard from the periphery of the blocking 
plate by a centrifugal force induced by rotations of the 
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blocking plate, and the etching liquid is thereby supplied to 
the peripheral portion of the upper surface of the Wafer. The 
etching liquid supplied to the peripheral portion of the upper 
surface of the Wafer is then forced to How toWard the 
periphery of the Wafer by a centrifugal force induced by 
rotations of the Wafer, and ?oWs doWnWard on the peripheral 
surface (end surface) of the Wafer from the periphery of the 
Wafer. An unWanted metal thin ?lm formed on the peripheral 
portion of the upper surface and the peripheral surface of the 
Wafer is thus removed. 

[0015] Even With the use of this related art, hoWever, it is 
dif?cult to control accurately a Width (etching Width) of a 
region on the upper surface of the Wafer, from Which a metal 
thin ?lm is to be removed. In other Words, according to the 
arrangement to scatter the etching liquid on the upper 
surface of the blocking plate forcedly by a centrifugal force, 
it is dif?cult to ?X a supply position of the etching liquid on 
the upper surface of the Wafer, Which may possibly vary the 
Width of the region on the upper surface of the Wafer, from 
Which the metal thin ?lm is to be removed. 

[0016] In addition, in either of the foregoing related arts, 
the shape of the region (region subject to processing) on the 
upper surface of the Wafer, to Which processing is applied 
With the use of processing liquid, is limited to an annular 
shape, and the processing With the use of processing liquid 
cannot be applied to a region of any other shape. 

[0017] On the other hand, according to the related art 
using the etching liquid that comes around the loWer surface 
to the upper surface of the Wafer, in a case Where a Wafer 
subject to processing is a Wafer having a hydrophobic 
surface (for example, an impurity-undoped polysilicon 
Wafer), there is a problem that the etching liquid supplied to 
the loWer surface of the Wafer cannot come around to the 
upper surface of the Wafer easily, and fails to remove a metal 
thin ?lm formed on the peripheral portion of the upper 
surface of the Wafer. 

[0018] On the contrary, according to the arrangement to 
scatter the etching liquid on the upper surface of the block 
ing plate forcedly by a centrifugal force, the etching liquid 
can be supplied to the peripheral portion of the upper surface 
of the Wafer regardless of Whether the surface of the Wafer 
is hydrophobic or hydrophilic. According to this arrange 
ment, hoWever, the supply position of the etching liquid on 
the upper surface of the Wafer changes in response to 
slightest variance in the rotational speed of the blocking 
plate or a How rate of the etching liquid supplied to the 
blocking plate. This makes it dif?cult to control the etching 
Width on the upper surface of the Wafer With accuracy. 

SUMMARY OF THE INVENTION 

[0019] It is therefore a ?rst object of the invention to 
provide a substrate processing apparatus and a substrate 
processing method capable of controlling precisely a pro 
cessing Width in a peripheral portion of the surface of a 
substrate. 

[0020] A second object of the invention is to provide a 
substrate processing apparatus and a substrate processing 
method capable of controlling a Width or a shape of a region 
to be processed With the use of processing liquid on an upper 
surface of the substrate With accuracy. 

[0021] A third object of the invention is to provide a 
substrate processing apparatus and a substrate processing 
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method capable of applying processing With the use of 
processing liquid to a region subject to processing of an 
arbitrary shape on the upper surface of the substrate. 

[0022] A fourth object of the invention is to provide a 
substrate processing apparatus and a substrate processing 
method capable of applying processing With the use of 
processing liquid to a peripheral portion of a substrate even 
When the substrate has a hydrophobic surface as Well as 
controlling a Width of a region to be processed With the use 
of processing liquid in the peripheral portion of the substrate 
With accuracy. 

[0023] A ?rst aspect of a substrate processing apparatus of 
the invention is an apparatus that removes an unWanted 
material on a surface of a peripheral portion of a substrate 
through etching by supplying etching liquid to the surface of 
the peripheral portion. The substrate processing apparatus 
includes an etching liquid supplying mechanism that sup 
plies the etching liquid to the peripheral portion of the 
substrate, and an annular member that has an inner periphery 
on or inside an outer periphery of the substrate and thereby 
de?nes a processing Width to be processed by the etching 
liquid on the surface of the peripheral portion of the sub 
strate. 

[0024] According to this arrangement, the annular mem 
ber is placed so as to secure a certain gap With respect to the 
surface of the peripheral portion of the substrate. The 
annular member includes the inner periphery on or inside the 
outer periphery of the substrate, and thereby de?nes an 
etching processing Width on the surface of the peripheral 
portion of the substrate. 

[0025] The annular member may be placed in close proX 
imity to the surface of the peripheral portion of the substrate 
While securing a certain gap such that alloWs the annular 
member to come in contact With a liquid ?lm of the etching 
liquid formed on the surface of the peripheral portion. In this 
case, the etching liquid supplied from the etching liquid 
supplying mechanism forms a liquid ?lm on the peripheral 
portion of the surface of the substrate. HoWever, because the 
annular member comes in contact With the liquid ?lm, the 
etching liquid is limited in the vicinity of the inner periphery 
of the annular member, Which makes it possible to prevent 
the etching liquid from entering an inner region of the 
substrate. It is thus possible to apply etching processing to 
the peripheral portion of the substrate With an accurate 
processing Width in a satisfactory manner. 

[0026] The substrate may be a substrate of a nearly 
circular shape, such as a semiconductor Wafer, or a substrate 
of a rectangular shape, such as a glass substrate for a liquid 
crystal display. 
[0027] Because the inner periphery of the annular member 
forms a shape corresponding to the outer periphery of the 
substrate, the inner periphery is of a nearly circular shape 
When a substrate of a nearly circular shape is processed, and 
of a rectangular shape When a substrate of a rectangular 
shape is processed. 

[0028] The substrate processing apparatus may further 
include a substrate holding mechanism that holds the sub 
strate from one surface side, and the annular member may be 
placed on the other surface side of the substrate. 

[0029] According to this arrangement, the peripheral por 
tion of the substrate can be processed by holding the 
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substrate from one surface side by the substrate holding 
mechanism While placing the annular member on the other 
surface side. 

[0030] For example, it may be arranged in such a manner 
that the substrate holding mechanism holds the substrate 
from beloW, and the annular member is placed in close 
proximity to the upper surface side of the substrate. 

[0031] In this case, the etching liquid can be supplied to 
the peripheral portion of the substrate from the etching 
liquid supplying mechanism While the substrate is held at 
rest (in a non-rotating state or a loW-speed rotating state (at 
a speed loW enough to prevent the etching liquid from 
spilling over from the substrate)). In other Words, a mound 
of the etching liquid can be placed on the peripheral portion 
of the substrate, so that the unWanted material on the 
peripheral portion of the surface of the substrate is removed 
through etching by a mound of the etching liquid thus 
placed. Because the annular member operates to control a 
liquid ?lm of a mound of the etching liquid so as not to enter 
an inner side of the substrate, an etching Width can be 
de?ned With satisfactory accuracy. 

[0032] A quantity of consumed etching liquid can be 
reduced markedly by applying processing to the peripheral 
portion by placing a mound of the etching liquid on the 
substrate. In particular, by adopting the arrangement that 
alloWs the annular member to come in contact With the 
liquid ?lm, the etching liquid can be held stably in a gap 
betWeen the annular member and the peripheral portion of 
the surface of the substrate. It is thus possible to control the 
etching liquid so as not to enter an inner side of the substrate 
or spill out from the substrate. Further, a quantity of con 
sumed etching liquid can be reduced markedly. 

[0033] The state expressed as “the substrate held at rest” 
means a state Where the substrate is not rotating or moving, 
or a substantially equivalent state. To be more speci?c, a 
state equivalent to a state Where the substrate is not rotating 
includes a state Where the substrate on Which is placed a 
mound of the etching liquid is rotated at a speed loW enough 
to prevent the etching liquid from spilling out from the 
substrate by a centrifugal force. Also, a state equivalent to a 
state Where the substrate is not moving includes a state 
Where the substrate is moved spatially (movement in a 
vertical, horiZontal, or diagonal direction) at an accelerating 
speed loW enough to prevent a mound of the etching liquid 
placed on the substrate from spilling over from the substrate 
by inertia. 

[0034] The substrate may be a substrate of a nearly 
circular shape. In this case, it is preferable that the apparatus 
further includes a substrate rotating mechanism that rotates 
the substrate, and the inner periphery of the annular member 
is of a circular shape having an inside diameter equal to or 
smaller than a diameter of the substrate. 

[0035] According to this arrangement, the substrate is a 
substrate of a nearly circular shape, and the substrate is 
rotated by the substrate rotating mechanism. For example, 
the substrate rotating mechanism may include a substrate 
holding mechanism that holds a substrate and a rotational 
driving mechanism that rotates the substrate holding mecha 
msm. 

[0036] It is preferable that the annular member is driven to 
rotate in sync With rotations of the substrate (that is, in the 
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same rotational direction at the same rotational speed as the 
substrate). HoWever, the annular member may be held at rest 
or rotated at a rotational speed different from the rotational 
speed of the substrate. When the annular member is driven 
to rotate in sync With the rotations of the substrate, the 
annular member may be driven to rotate synchronously by 
a rotational driving mechanism different from the rotational 
driving mechanism described above. Alternatively, the 
annular member may be placed on the substrate holding 
mechanism, so that both the substrate holding mechanism 
and the annular member are rotated by the rotational driving 
mechanism described above. 

[0037] It is preferable that the substrate processing appa 
ratus is arranged in such a manner that the etching liquid is 
supplied to the peripheral portion of the substrate from the 
etching liquid supplying mechanism While the substrate is 
rotated by the substrate rotating mechanism. 

[0038] According to this arrangement, the etching liquid is 
supplied to the peripheral portion of the substrate from the 
etching liquid supplying mechanism When the substrate is in 
a rotating state. In this instance, although a liquid ?lm of the 
etching liquid is formed on the peripheral portion of the 
substrate, the annular member operates to control the liquid 
?lm of the etching liquid not to enter an inner region of the 
substrate. 

[0039] It is preferable that the annular member includes a 
substrate-opposing surface that extends outWards from the 
inner periphery and opposes the surface of the peripheral 
portion of the substrate. 

[0040] According to this arrangement, for example, a 
liquid ?lm of the etching liquid can be brought into contact 
With the substrate-opposing surface, Which alloWs the liquid 
?lm to be present in a space betWeen the substrate-opposing 
surface and the surface of the peripheral portion of the 
substrate. It is thus possible to form a stable liquid ?lm of the 
etching liquid across the entire surface of the peripheral 
portion of the substrate in a reliable manner, and as a 
consequence, more reliable, homogeneous etching process 
ing can be achieved. 

[0041] By making the substrate-opposing surface as a 
plane nearly parallel to the surface of the peripheral portion 
of the substrate, a more stable liquid ?lm of the etching 
liquid can be formed. 

[0042] The substrate-opposing surface may be an inclined 
plane inclined to reduce an interval betWeen the substrate 
opposing surface and the substrate as heading toWard the 
inner periphery. 

[0043] The inclined plane may be a plane or a curved 
plane. When the annular member has an inner periphery of 
a nearly circular shape, the inclined plane may be a conical 
plane or a curved plane curved in a concave or convex shape 
With respect to the conical plane. 

[0044] According to this arrangement, because the sub 
strate-opposing surface is the inclined plane of a shape such 
that nears the substrate as it heads toWard the inside of the 
substrate, not only can the etching liquid be introduced into 
a gap betWeen the substrate-opposing surface and the sur 
face of the peripheral portion of the substrate in a reliable 
manner, but also entrance of the etching liquid into an inner 
region of the substrate can be prevented more effectively. 
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[0045] It is preferable that an outer periphery of the 
substrate-opposing surface is located outside the outer 
periphery of the substrate. According to this arrangement, 
for example, When the etching liquid is supplied from the 
surface of the substrate on the opposite side to the surface of 
the peripheral portion of the substrate, the etching liquid that 
comes around the end surface of the substrate can be trapped 
by the substrate-opposing surface in a satisfactory manner, 
and the etching liquid can be thereby introduced into a gap 
betWeen the substrate-opposing surface and the surface of 
the peripheral portion of the substrate. 

[0046] For example, When it is arranged in such a manner 
that the substrate is held almost horiZontally and rotated 
about the rotational axis line passing through the center of 
the substrate While the annular member is placed on the 
upper surface side of the substrate, the etching liquid sup 
plied on the loWer surface side of the substrate is forced to 
How on the loWer surface of the substrate by a centrifugal 
force, and comes around the end surface to the peripheral 
portion of the upper surface of the substrate. In this instance, 
When the outer periphery of the substrate-opposing surface 
is located outside the outer periphery of the substrate, the 
etching liquid coming around the end surface of the sub 
strate can be trapped in a satisfactory manner, and can be 
thereby introduced to the peripheral portion of the upper 
surface of the substrate in a reliable manner. 

[0047] It is preferable that the annular member includes a 
projection that protrudes from the substrate-opposing sur 
face toWard the substrate and thereby limits the etching 
liquid heading toWard an inside of the substrate. 

[0048] It is preferable that the projection is a continuous 
projection strip formed in the peripheral portion of the 
substrate along the entire circumference in line With the 
inner periphery of the annular member. 

[0049] According to this arrangement, the operation of the 
projection can prevent a liquid ?lm of the etching liquid 
from entering an inner region of the substrate in a more 
reliable manner. It is thus possible to further improve 
accuracy of the etching Width. 

[0050] It is preferable that the projection includes, on an 
outer side of the annular member, an etching liquid limiting 
surface composed of an inclined plane that heads toWard an 
outside of the substrate as moving aWay from a surface of 
the substrate. 

[0051] Because the projection includes the etching limit 
ing surface composed of an inclined plane on an outer side 
of the substrate, the etching limiting surface conforms to a 
shape of droplets of the etching liquid. It is thus possible to 
prevent the etching liquid from entering an inner region of 
the substrate in a more reliable manner. 

[0052] It is preferable that the annular member includes a 
liquid discharge path that opens in the substrate-opposing 
surface and communicates With an external space of the 
annular member. 

[0053] According to this arrangement, the etching liquid 
betWeen the substrate-opposing surface and the surface of 
the peripheral portion of the substrate can be discharged to 
an external space of the annular member through the liquid 
discharge path. 
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[0054] To be more speci?c, When the surface of the 
peripheral portion of the substrate is processed While the 
substrate and the annular member are rotated, it is possible 
to pump out the etching liquid that forms a liquid ?lm 
betWeen the substrate-opposing surface and the substrate by 
exploiting a centrifugal force acting on the etching liquid 
coming inside the liquid discharge path. Thus, When the 
etching processing is performed While the etching liquid is 
supplied to a space betWeen the substrate-opposing surface 
and the substrate continuously or intermittently, extra etch 
ing liquid in the space betWeen the substrate-opposing 
surface and the substrate can be discharged through the 
liquid discharge path, and neW etching liquid can be thereby 
supplied to the liquid ?lm. It is thus possible to maintain the 
etching ability of the etching liquid, Which in turn reduces a 
processing time. 

[0055] It is preferable that the liquid discharge path is 
provided to open in the vicinity of the inner periphery of the 
annular member. Alternatively, the liquid discharge path 
may be formed in the projection to open in the surface 
opposing the substrate. Further, it is preferable to set a 
rotational speed of the annular member higher than a rota 
tional speed of the substrate holding mechanism in promot 
ing discharge of the etching liquid through the liquid dis 
charge path. 

[0056] It is preferable that the etching liquid supplying 
mechanism includes a liquid dispense path made in the 
annular member and including a dispense port that opens in 
the substrate-opposing surface. According to this arrange 
ment, the etching liquid can be supplied directly to a space 
betWeen the substrate-opposing surface and the peripheral 
portion of the surface of the substrate in a reliable manner. 

[0057] It is preferable that the etching liquid supplying 
mechanism includes a dispense port that opens in the 
substrate-opposing surface, a liquid-receiving portion that 
communicates With the dispense port, and a noZZle that 
supplies the liquid-receiving portion With the etching liquid. 
According to this arrangement, the etching liquid can be 
supplied directly to a space betWeen the substrate-opposing 
surface and the surface of the peripheral portion of the 
substrate by supplying the etching liquid to the liquid 
receiving portion from the noZZle. Also, for example, even 
When the annular member is rotated, the etching liquid can 
be supplied by a simple arrangement. 

[0058] To be more concrete, it is suf?cient to arrange in 
such a manner that the annular member is placed so that the 
substrate-opposing surface opposes the substrate from 
above, and the liquid-receiving portion is formed in an upper 
surface of the annular member. 

[0059] It is preferable that the etching liquid supplying 
mechanism includes a noZZle that supplies the etching liquid 
toWard a surface of the substrate on an opposite side to a 
surface containing the surface of the peripheral portion. 

[0060] According to this arrangement, the etching liquid is 
supplied to the surface of the substrate on the opposite side 
to the surface of the peripheral portion, Which is a region to 
be processed, and the etching liquid thus supplied is intro 
duced to the surface of the peripheral portion by coming 
around the end surface of the substrate, Which alloWs the 
etching liquid to form a stable liquid ?lm With the annular 
member in a concerted manner. 
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[0061] In order to introduce the etching liquid supplied to 
the surface on the opposite side to the surface of the 
peripheral portion, it is preferable to rotate the substrate, so 
that the etching liquid supplied from the noZZle is introduced 
to the end surface of the substrate by a centrifugal force. 
Also, When the substrate is a circular substrate, the etching 
liquid can be supplied to the surface of the peripheral portion 
of the substrate in a more satisfactory manner. 

[0062] The noZZle may supply the etching liquid toWard a 
central portion of the surface on the opposite side or it may 
supply the etching liquid toWard the vicinity of the periph 
eral portion of the surface on the opposite side. 

[0063] The etching liquid supplying mechanism may 
include a noZZle that supplies the etching liquid toWard an 
outer Wall surface of the annular member. According to this 
arrangement, the etching liquid is introduced to the periph 
eral portion of the surface of the substrate by ?oWing on the 
outer Wall surface of the annular member to form a liquid 
?lm. 

[0064] The etching liquid supplying mechanism may 
include a dispense port through Which the etching liquid is 
dispensed in one of a direction perpendicular to a surface of 
the substrate and a direction inclined toWard an outside of 
the substrate. 

[0065] It is preferable that the annular member includes an 
inner Wall surface that rises from the inner periphery in a 
direction to go aWay from a surface of the substrate. 

[0066] According to this arrangement, it is possible to 
prevent a liquid ?lm of the etching liquid from entering an 
inner region of the substrate further from the vicinity of the 
inner Wall surface of the annular member in a reliable 
manner. The inner Wall surface may be a plane along a 
vertical direction or an inclined plane inclined With respect 
to a horiZontal direction. 

[0067] It is preferable that the inner Wall surface is an 
inclined plane that heads toWard a center of the substrate as 
moving aWay from the surface of the substrate. 

[0068] According to this arrangement, When a liquid ?lm 
of the etching liquid tries to move toWard the inside of the 
substrate by surmounting the inner Wall surface of the 
annular member, the liquid ?lm is introduced to the inner 
Wall surface side of the annular member, and as a conse 
quence, fails to head to an inner region of the substrate. It is 
thus possible to control more precisely a region Where a ?lm 
of the etching liquid is present. In particular, When the 
annular member is rotated, even if the etching liquid tries to 
head toWard the inside of the substrate by ?oWing on the 
inner Wall surface, the etching liquid is forced back toWard 
the outside of the substrate by a centrifugal force and 
gravity. This arrangement can thus prevent the etching liquid 
from entering an inner region of the substrate more effec 
tively. 

[0069] It is preferable that the substrate processing appa 
ratus further includes a lid member that substantially clogs 
an internal space of the annular member. 

[0070] According to this arrangement, droplets or mist of 
the etching liquid present in an external space of the annular 
member Will not reach the central region of the substrate by 
passing through the annular member. The surface of the 
peripheral portion can be thus processed in a satisfactory 
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manner Without giving any damage to the central region of 
the substrate. Moreover, because the liquid ?lm seals a space 
betWeen the annular member and the surface of the periph 
eral portion of the substrate, there is no possibility that 
droplets or mist in the exterior of the annular member Will 
reach an inner region of the substrate by passing through a 
gap betWeen the annular member and the surface of the 
peripheral portion of the substrate. An inner region of the 
substrate can be thus protected in a reliable manner. 

[0071] The lid member may be formed integrally With the 
annular member or may be a separate member from the 
annular member. 

[0072] It is preferable that the annular member includes an 
annular groove formed adj acently inside the inner periphery. 
According to this arrangement, because the etching liquid is 
not alloWed to reach the central region of the substrate by 
passing through the annular groove, accuracy of the etching 
Width can be improved further. 

[0073] It is preferable that the substrate processing appa 
ratus further includes a gas supplying mechanism that sup 
plies an internal space of the annular member With a gas. 
According to this arrangement, it is possible to prevent a 
liquid ?lm or droplets of the etching liquid from reaching an 
inner region of the substrate in a more reliable manner. 

[0074] It is preferable that the annular member includes an 
inner Wall surface that rises from the inner periphery in a 
direction to move aWay from a surface of the substrate, and 
the gas supplied from the gas supplying mechanism is 
supplied toWard the inner Wall surface. 

[0075] According to this arrangement, When a gas is 
supplied toWard the inner Wall surface of the annular mem 
ber, the gas ?oWs on the inner Wall surface of the annular 
member toWard the surface of the peripheral portion of the 
substrate. This prevents a liquid ?lm of the etching liquid 
from being introduced to the central region of the substrate 
in a more reliable manner. 

[0076] It is preferable that the annular member includes a 
gas ?oWing path that alloWs a communication betWeen an 
internal space and an external space of the annular member. 

[0077] According to this arrangement, a pressure differ 
ence betWeen the inside and the outside of the annular 
member can be controlled by alloWing a gas to How betWeen 
the inside and the outside of the annular member through the 
gas ?oWing path. This prevents an unWanted event that an 
internal pressure of the annular member rises above an 
external pressure to the extent that breaking occurs in a 
liquid ?lm of the etching liquid formed on the surface of the 
peripheral portion of the substrate. It is thus possible to 
apply etching processing to the peripheral portion of the 
substrate along the entire circumference in a satisfactory 
manner. 

[0078] This arrangement is particularly effective When the 
lid member substantially clogs an internal space of the 
annular member. 

[0079] It is preferable that the substrate processing appa 
ratus further includes a protection liquid supplying mecha 
nism that supplies etching protection liquid toWard a center 
of the substrate at an inner side of the annular member. 
According to this arrangement, because the etching protec 
tion liquid can protect the central portion of the substrate, 












































