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(57) ABSTRACT 

A method for cleaning a Wafer includes measuring a cross 
sectional shape of an edge portion of Wafer out along a radial 
direction, assigning the measured shape to one of a plurality 
of groups classi?ed by the shapes, determining an amount of 
cleaning liquid to be supplied and rotational speed at Which 
the Wafer is rotated depending a determination criterion, 
rotating the Wafer and spraying the cleaning liquid toWard a 
back face of the rotating Wafer, and cleaning the edge portion 
and the back face of the Wafer by spreading the cleaning 
liquid to the edge portion of the Wafer. 
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CLEANING METHOD AND A CLEANING 
DEVICE FOR CLEANING AN EDGE 

PORTION AND BACK FACE OF A WAFER 

CROSS REFERENCE TO RELATED 
APPLICATIONS AND INCORPORATION BY 

REFERENCE 

[0001] This application is based upon and claims the ben 
e?t of priority from the prior Japanese Patent Applications 
No. P2005-161589, ?led on Jun. 1, 2005; the entire contents 
of Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a cleaning device 
used in manufacturing processes for various electronic 
devices manufactured on a disk-shaped Wafer, such as semi 
conductor devices. More particularly, the present invention 
relates to a method and device for cleaning the edge portion 
and back face of a Wafer While rotating the Wafer. 
[0004] 2. Description of the Related Art 
[0005] In the photolithography process of the semiconduc 
tor device fabrication processes, a resist coating process for 
coating a semiconductor Wafer With a resist ?lm is performed. 
[0006] In general, the resist coating process is performed by 
using a spin-coating method. In the procedure of the spin 
coating method, resist solution is dispensed to the center of a 
spinning Wafer and spread across the surface of the Wafer by 
centrifugal force. The spin speed of the semiconductor Wafer 
is controlled, Whereby the thickness of a layer of resist solu 
tion on the semiconductor Wafer is controlled. In this process, 
the resist solution sometimes over?oWs the target bounds 
Within Which a resist ?lm is to be formed, and adheres to the 
edge portion and even to the back face of the semiconductor 
Wafer. Japanese Patent Application Unexamined Publication 
No. H02-198131 describes a cleaning process in Which, to 
remove resist solution adhering to the edge portion and back 
face of a semiconductor Wafer, for example, cleaning liquid is 
supplied to the back face of the semiconductor Wafer While 
rotating the semiconductor Wafer, thus cleaning the edge 
portion and back face of the semiconductor Wafer. After the 
cleaning process is complete, a process for drying the semi 
conductor Wafer is performed in Which the semiconductor 
Wafer is further continuously rotated, thereby spinning off the 
cleaning liquid adhering to the back face of the semiconduc 
tor Wafer. In this manner, the resist coating process is com 
plete, and a resist ?lm With a predetermined thickness is 
formed on the semiconductor Wafer. 

[0007] Moreover, during a lot process in the semiconductor 
fabrication processes, there are some cases Where dust gen 
erated from semiconductor Wafers or from processing equip 
ment adheres to a semiconductor Wafer. Of the generated dust 
particulates, those adhering to the edge portion and back face 
of the semiconductor Wafer are removed, similarly to the 
removal of resist, by supplying cleaning liquid from the back 
side of the semiconductor Wafer While rotating the semicon 
ductor Wafer. 
[0008] HoWever, different semiconductor Wafers have dif 
ferent edge shapes, Which also vary With the manufacture. 
Accordingly, there are some cases Where dust or resist adher 
ing to the edge portion of a semiconductor Wafer cannot be 
perfectly removed and consequently remains. If resist 
remains on the edge portion of a semiconductor Wafer, a 
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problem arises that resist particles may be generated due to 
contact With a robot arm and the like When the semiconductor 
Wafer is being transported. If dust remains on the edge portion 
of a semiconductor Wafer, a problem arises that the dust may 
migrate to a device region on the front face of the semicon 
ductor Wafer, resulting in a fatal defect, leading to a decrease 
in yield. On the other hand, if a large quantity of cleaning 
liquid is supplied to remove resist and dust remaining on the 
edge portion, a problem also arises that the cleaning liquid 
may migrate to the front side and enter a device region on the 
front face of the semiconductor Wafer to reduce the resist 
coated region formed in the device region, resulting in a 
smaller device region. 
[0009] These problems are not peculiar to the semiconduc 
tor device fabrication, and similar problems also exist in the 
manufacturing of various electronic devices such as crystal 
liquid displays, magnetic storage media, and superconduct 
ing devices. 

SUMMARY OF THE INVENTION 

[0010] An aspect of the present invention inheres in a 
method for cleaning a Wafer including measuring a cross 
sectional shape of an edge portion of a disk-shaped Wafer cut 
along a radial direction, assigning the measured shape to one 
of a plurality of groups classi?ed by the shapes, determining 
an amount of cleaning liquid to be supplied and rotational 
speed at Which the Wafer is rotated depending a determination 
criterion Which the classi?cation by the shapes, rotating the 
Wafer at the rotational speed determined by a controller and 
spraying the cleaning liquid toWard a back face of the rotating 
Wafer, and cleaning the edge portion and the back face of the 
Wafer by spreading the cleaning liquid to the edge portion of 
the Wafer by centrifugal force. 
[0011] Another aspect of the present invention inheres in a 
cleaning device including a stage provided to rotate a disk 
shaped Wafer, a measurement unit to measure at least one of 
a cross-sectional shape of an edge portion of the Wafer and a 
Wettability of the edge portion of the Wafer,a determination 
unit, by assigning at least one of the measured shape and the 
Wettability to one of the corresponding groups classi?ed by 
the shape or the Wettability, to determine an amount of clean 
ing liquid to be supplied and a rotational speed at Which the 
Wafer is rotated, based on determination criteria including the 
classi?cations by the shape and the Wettability, and a cleaning 
liquid supply unit to supply on amount of cleaning liquid to a 
back face of the Wafer. 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] FIG. 1 is a vieW shoWing a frame format of a clean 
ing device according to an embodiment of the present inven 
tion. 
[0013] FIG. 2 is a cross-sectional vieW ofan edge portion of 
the disk-shaped Wafer according to the embodiment of the 
present invention. 
[0014] FIG. 3 is a cross-sectional vieW ofa height ofa bead 
of liquid adhering to the edge portion of the Wafer according 
to the embodiment of the present invention. 
[0015] FIG. 4 shoWs an example of a group classi?ed on the 
basis of length of the edge portion of the Wafer according to 
the embodiment of the present invention. 
[0016] FIG. 5 is a graph to shoW a relation betWeen a 
rotational speed of the Wafer and a resist-removed area 
according to the embodiment of the present invention. 
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[0017] FIG. 6 is a graph to show a relation between the 
rotational speed of the wafer and a cleaned area according to 
the embodiment of the present invention. 
[0018] FIG. 7 is a ?ow chart showing a method for cleaning 
a wafer according to the embodiment of the present invention. 
[0019] FIG. 8 is a ?ow chart showing a method for cleaning 
the wafer according to a ?rst modi?cation of the embodiment 
of the present invention. 
[0020] FIG. 9 is a ?ow chart showing a method for cleaning 
a wafer according to a second modi?cation of the embodi 
ment of the present invention. 
[0021] FIG. 10 is a view showing a frame format of a 
cleaning device according to a third modi?cation of the 
embodiment of the present invention. 
[0022] FIG. 11 is a ?ow chart showing a method for clean 
ing a wafer according to a fourth modi?cation of the embodi 
ment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0023] Various embodiments of the present invention will 
be described with reference to the accompanying drawings. It 
is to be noted that the same or similar reference numerals are 
applied to the same or similar parts and elements throughout 
the drawings, and the description of the same or similar parts 
and elements will be omitted or simpli?ed. 
[0024] In the following descriptions, numerous speci?c 
details are set fourth such as speci?c signal values, etc. to 
provide a thorough understanding of the present invention. 
However, it will be obvious to those skilled in the art that the 
present invention may be practiced with out such speci?c 
details. 
[0025] Hereinafter, a cleaning device will be described for 
use in semiconductor device fabrication. However, the use of 
the cleaning device in semiconductor device fabrication is 
shown for illustrative purposes, and, as a matter of course, the 
cleaning device is applicable to a cleaning process in the 
manufacturing of various electronic devices other than semi 
conductor devices, such as liquid crystal displays, heads for 
magnetic storage media, and superconducting devices, as 
long as the electronic device uses a disk-shaped wafer having 
a bevel in the edge portion. Here, it is needles to say that 
disk-shaped wafers may include those having a cut-away 
portion in the circumference, such as a ?at portion called an 
orientation ?at (OF), which is well known in semiconductor 
wafers. 

(Cleaning Device) 
[0026] Referring to FIG. 1, a cleaning device according to 
an embodiment of the present invention includes a stage 20, a 
measurement unit 50, a determination unit 60, and a cleaning 
liquid supply unit 40. The stage 20 allows a disk-shaped wafer 
10 to be rotated in the circumferential direction. The mea 
surement unit 50 measures at least one of the shape and 
wettability of an edge portion 16 of the wafer 10. The deter 
mination unit 60 determines, by assigning at least one of the 
measured shape and wettability, based on determination cri 
teria, the amount of cleaning liquid to be supplied and the 
rotational speed at which the wafer 10 is rotated, the deter 
mine criteria include the classi?cations by the shape and the 
wettability. The cleaning liquid supply unit 40 supplies clean 
ing liquid equal to the determined amount to a back face 14 of 
the wafer 10. Here, in the case of a semiconductor device, the 
“wafer 10” is a semiconductor wafer such as a silicon (Si) 
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wafer or gallium arsenide (GaAs) wafer. However, a wafer of 
superconducting material is equivalent to the “wafer 10” in 
the case of a superconducting device such as a Josephson 
device, and the wafer 10 can refer to disks of other various 
materials, including a ceramic substrate and the like. More 
over, the wafer 10 is a raw material wafer supplied from a 
wafer maker in the ?rst place and is changed into a “new 
wafer” as it undergoes the fabrication processes, with a new 
coating or the like being formed on the surface in each pro 
cess. Therefore, the wafer 10 is de?ned as a wafer which 
undergoes a process step to be currently performed. The 
cleaning device according to this embodiment further 
includes a front-side supply unit 30 provided in the vertical 
direction of a rotation axis 24, that is, above the center of the 
wafer 10. The front-side supply unit 30 dispenses, for 
example, a resist solution primarily containing a novolac 
type photosensitive agent to a central portion of a front face 12 
of the wafer 10. Moreover, the front-side supply unit 30 blows 
gas to the front face 12 of the wafer 10. 

[0027] The rotational driving force of a driving motor 22 is 
transmitted to the stage 20 along the rotation axis 24, and 
therefore the stage 20 can be driven to rotate about the rotation 
axis 24. Moreover, the stage 20 is provided with a vacuum 
chuck or the like to hold the wafer 10. The stage 20 holds the 
wafer 10, with the center of the wafer 10 aligned with the 
center of rotation of the stage 20. The stage 20 is formed so 
that its diameter is smaller than the diameter of the wafer 10, 
in general, and that only a central portion of the back face 14 
of the wafer 10 is placed on the stage 20. 

[0028] The cleaning liquid supply unit 40, arranged under 
the wafer 10, ejects or sprays cleaning liquid toward the back 
face 14 of the wafer 10. As the cleaning liquid supplied from 
the cleaning liquid supply unit 40, an organic solvent for 
dissolving the resist, such as thinner, cyclohexanone or y-bu 
tyl lactone, and a rinse liquid for rinsing off the cleaning 
solvent adhering to the wafer 10, such as ultrapure water, can 
be used. Further, as other cleaning liquids, a cleaning chemi 
cal solution for washing off dust adhering to the wafer 10, 
such as aqueous ammonia solution (NH4OH), hydrochloric 
acid (HCl), hydrogen ?uoride (HF), choline, tetramethylam 
monium hydroxide (TMAH), oZone (O3) water, or a combi 
nation (mixed solution) of any of these cleaning chemical 
solutions, can be used. 

[0029] The measurement unit 50 is an acoustic array sen 
sor, image sensor such as a CCD camera, or the like and is 
capable of measuring the shape of the edge portion 16 of the 
wafer 10 as shown in FIG. 2. The measurement unit 50 mea 
sures at least one of the following parts of the edge portion 16: 
as shown in FIG. 2, a front-side length Lf and a back-side 
length Lb in the radial direction in the cross-sectional shape of 
the bevels of the edge portion 16, a lengthA of a ?at region of 
the edge portion 16, an angle Bf between the front face 12 and 
the front bevel in the cross-sectional shape, an angle Bb 
between the back face 14 and the back bevel in the cross 
sectional shape, and the like. In addition, the measurement 
unit 50 can measure the height of a bead of liquid, such as pure 
water, adhering to the edge portion 16 of the wafer 10, as 
shown in FIG. 3. The measurement unit 50 may be composed 
of a single sensor capable of measuring both,the front-side 
length Lf of the edge portion 16 in the radial direction and the 
height of a bead of liquid adhering to the edge portion 16 as 
shown in FIG. 1, or may be composed of separate sensors 
performing respective measurements. The measurement 
results of the front-side length Lf of the edge portion 16 and 
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the height of a bead of liquid adhering to the edge portion 16, 
measured by the measurement unit 50, are sent to the deter 
mination unit 60 as a signal. Preferably, a shutter 52 is pro 
vided betWeen the measurement unit 50 and the Wafer 10 to 
prevent a scattering of resist, cleaning liquid or the like from 
adhering to the measurement unit 50. The shutter 52 may have 
any structure, provided it is not obstructive to the measure 
ment: for example, the shutter 52 may be openable only When 
the measurement unit 50 performs measurement, or the shut 
ter 52 may be formed of translucent material or the like. 

[0030] The determination unit 60 includes a assignment 
unit 62 and a determination unit 64. The measurement result 
of the shape of the edge portion 16, Which is obtained from the 
signal sent from the measurement unit 50, is used as determi 
nation criteria. The assignment unit 62 assigns, from the 
determination criteria, the measured shape to one of a plural 
ity of groups classi?ed by the shapes. For each group, infor 
mation is previously stored as to an optimum amount of 
cleaning liquid to be supplied and an optimum rotational 
speed at Which the Wafer 10 is to be rotated in the circumfer 
ential direction, With depending an determination criterion 
Which the classi?cation by the shapes respect to the shape of 
the edge portion 16. The determination unit 64 determines the 
amount of cleaning liquid to be supplied and the rotational 
speed at Which the Wafer 10 is to be rotated, depending an 
determination criterion Which the classi?cation by the shapes 
of the Wafer 10. 

[0031] For example, in the case of classifying the Wafer 10 
into one of the groups in a ?rst class, using the front-side 
length Lf as a determination criterion, the Wafer 10 is classi 
?ed into one of three groups as shoWn in FIG. 4: Group A (100 
uméLfé 170 um), Group B (170 um<Lf<250 um), and 
Group C (250 um§Lf§300 pm). The graph of FIG. 5 shoWs 
the relationship betWeen the rotational speed of the Wafer and 
the resist-removed area, for each of the groups With respect to 
the front-side length Lf of the edge portion 16, When the 
amount of sprayed cleaning liquid for removing a resist ?lm 
is constant. Based on FIG. 5, the optimum rotational speed of 
the Wafer is determined for each group of Wafers With respect 
to the front-side length Lf of the edge portion 16. As shoWn in 
FIG. 5, at 1200 rpm, the Wafer 10 classi?ed in Group C has no 
resist remaining on the edge portion and has no resist 
removed from the device region. HoWever, at 1500 rpm or 
higher, the resist remains on the edge portion, and at 1000 rpm 
or loWer, the resist is removed from the device region. There 
fore, based on the graph of FIG. 5, the optimum rotational 
speed of the Wafer is determined as 700 rpm, 1000 rpm and 
1200 rpm for Group A, Group B and Group C, respectively. 
As for the amount of sprayed cleaning liquid for removing a 
resist ?lm, the optimum condition also varies among the 
groups of Wafers With respect to the edge portion 16, as in the 
determination of the rotational speed of the Wafer. 

[0032] Moreover, the graph of FIG. 6 shoWs the relation 
ship betWeen the rotational speed of the Wafer and the cleaned 
area, for each of the groups With respect to the front-side 
length Lf of the edge portion 16, When the amount of sprayed 
cleaning liquid is constant. Based on FIG. 6, the optimum 
rotational speed of the Wafer is determined for each group 
With respect to the front-side length Lf of the front bevel of the 
edge portion 16. As shoWn in FIG. 6, at 800 rpm, the Wafer 10, 
classi?ed in Group C, has no dust remaining on the edge 
portion and no cleaning chemical solution comes into contact 
With the device region. HoWever, at 1000 rpm or higher, dust 
remains on the edge portion, and at 600 rpm or loWer, the 
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cleaning chemical solution contacts the device region. There 
fore, based on the graph of FIG. 6, the optimum rotational 
speed of the Wafer is determined as 500 rpm, 600 rpm and 800 
rpm for Group A, Group B and Group C, respectively. As for 
the amount of the cleaning liquid sprayed on the Wafer, the 
optimum condition also varies among the groups With respect 
to the edge portion 16, as in determination of the rotational 
speed of the Wafer. Accordingly, by controlling the rotational 
speed of the Wafer and the amount of cleaning liquid depend 
ing on the shape of the edge portion 16, it is possible to stably 
maintain the positional precision of the cleaned area in the 
edge portion 16. 
[0033] Furthermore, the assignment unit 62 determines the 
Wettability H of the edge portion 16. The height of the liquid 
bead is based on the height of a bead of liquid adhering to the 
edge portion 16, obtained from the signal sent from the mea 
surement unit 50. Using the Wettability H as a determination 
criterion, the assignment unit 62 determines Which one of the 
groups in a second class the Wafer 10 belongs.As examples of 
the groups in the second class, the Wafer 10 is classi?ed into 
a hydrophobic group When the determined value of Wettabil 
ity H2500 um, and is classi?ed into a hydrophilic group 
When H<500 pm. For each group in the second class, infor 
mation is previously set relating to an optimum amount of 
cleaning liquid to be supplied and an optimum rotational 
speed at Which the Wafer 10 is rotated, With respect to the 
Wettability H of the edge portion 16. The determination unit 
64 determines the amount of cleaning liquid to be supplied 
and the rotational speed at Which the Wafer 10 is rotated, 
depending on Which group in the second class the Wafer 10 is 
classi?ed. 

(Cleaning Method) 

[0034] A Wafer cleaning method for removing resist by 
using the cleaning device according to this embodiment of the 
present invention Will be described With reference to the 
?oWchart of FIG. 7. 

[0035] (A) In Step S101, the Wafer 10 in FIG. 1 is trans 
ported onto the stage 20 by a Wafer transportation robot (not 
shoWn). The Wafer 10 is ?xed to the stage 20 With a vacuum 
chuck or the like. Then, resist solution is dispensed onto the 
front face 12 of the Wafer 10 from the front-side supply unit 
30, and a resist ?lm is formed across the Wafer 10 by rotating 
the stage 20. 

[0036] (B) In Step S102, the front-side length Lf of the edge 
portion 16 in the front face 12 of the Wafer 10 is measured by 
using the measurement unit 50 Preferably, the average mea 
sured value is taken as the front-side length Lf by, for 
example, performing measurement of the front- side length Lf 
of the edge portion 16 at the plurality of points. The measure 
ment result is sent to the determination unit 60 as a signal. 

[0037] (C) In Step S103, using the front-side length Lf of 
the edge portion 16 as a determination criterion, the determi 
nation unit 60 determines Which one of the groups in the ?rst 
class the Wafer 10 belongs. Information about an optimum 
amount of cleaning liquid to be supplied and an optimum 
rotational speed at Which the Wafer 10 is rotated With respect 
to the front-side length Lf of the edge portion 16 is previously 
set for each group in the ?rst class. Therefore, the amount of 
cleaning liquid to be supplied and the rotational speed at 
Which the Wafer 10 is rotated are determined depending a 
determination criterion Which the classi?cation by the shapes 
of the edge portion 16. 
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[0038] (D) In Step S104, the Wafer 10 is rotated at the 
rotational speed determined by the determination unit 60. 
Then, thinner, the cleaning liquid for removing the resist, is 
sprayed toWard the back face 14 of the spinning Wafer 10. As 
to the amount of liquid to be supplied, the amount determined 
by the determination unit 60 is supplied to the back face 14. 
The cleaning liquid sprayed onto the back face 14 is spread to 
the edge portion 16 of the Wafer 10 by centrifugal force. 
Because the cleaning liquid is spread to the edge portion 16, 
the resist adhering to the edge portion 16 and back face 14 of 
the Wafer 10 is removed. 
[0039] (E) In Step S105, after the process of cleaning the 
edge portion 16 and back face 14 of the Wafer 10 is complete, 
a process of drying the Wafer 10 is performed to spin off the 
cleaning liquid adhering to the edge portion 16 and back face 
14 
[0040] (F) In Step S106, the Wafer 10 is transported by a 
Wafer transportation robot (not shoWn) to a baking mecha 
nism (not shoWn), Where the Wafer 10 is subjected to heat 
treatment. Thus, the resist removal in the resist coating pro 
cess step is complete, and a resist ?lm With a predetermined 
thickness is formed only in the device region on the Wafer 10. 
[0041] In the cleaning method for removing resist using the 
cleaning device according to this embodiment, the front-side 
length Lf of the edge portion 16 is used as a determination 
criterion. HoWever, as a matter of course, the determination 
criterion is not limited to the front-side length Lf. The back 
side length Lb may be measured and used as a determination 
criterion, or the front-side length Lf and back-side length Lb 
are both measured and a combination of these may be used as 
a determination criterion. Alternatively, the length A of the 
?at region and the angles Bf and Bb are measured, and a 
combination of these may be used as a determination crite 
rion. Further, the lengthA of the ?at region, front- side length 
Lf, back-side length Lb, angle Bf, and angle Bb are measured, 
and a combination of these may be used as a determination 
criterion. In other Words, classi?cation can be performed With 
higher precision by increasing the measurement points and 
using an appropriate combination of the measurement results 
as a determination criterion. 

[0042] According to the cleaning method for removing 
resist using the cleaning device of this embodiment of the 
present invention, substantially resist remains on the edge 
portion 16 because it is possible to control the optimum 
rotational speed and the optimum amount of cleaning liquid 
to be supplied for removing a resist ?lm, depending on the 
shape of the edge portion 16. Moreover, it is possible to 
perform Wafer cleaning Without too much cleaning liquid 
being supplied so as to prevent the excess from contacting the 
device region on the front face of the Wafer, so that none of a 
device, resist ?lm and the like formed in the device region are 
removed. Accordingly there is no reduction of the device 
region. 

(First Modi?cation) 
[0043] A different point for a cleaning method for remov 
ing resist according to a ?rst modi?cation of the embodiment 
of the present invention is that the Wafer is monitored by using 
the measurement unit 50 to determine Whether the resist 
remains on the edge portion 1 6 of the Wafer 10. Other parts are 
substantially the same as the cleaning device shoWn in FIG. 1, 
and therefore overlapping description Will be omitted. 
[0044] Referring to the ?owchart of FIG. 8, the cleaning 
method of the ?rst modi?cation further includes Step S107 

Mar. 4, 2010 

after the resist removal process at Step S104. In Step S107, a 
measurement unit 50 such as a CCD camera monitors 

Whether a resist ?lm remains on the edge portion 16 of the 
Wafer 10. The monitoring result is sent to the determination 
unit 60 as a signal. The determination unit 60 determines, 
from the transmitted signal, Whether or not resist remains on 
the edge portion 16. When no resist remains, the process goes 
to the high-temperature baking process at Step S105. When it 
is determined that resist remains on the Wafer, the process 
goes to Step S104, Where the resist removal process is per 
formed again. 

(Second Modi?cation) 
[0045] A Wafer cleaning method for removing dust accord 
ing to a second modi?cation of the embodiment of the present 
invention Will be described With reference to the ?owchart of 
FIG. 9. 
[0046] (A) In Step S201, the Wafer 10 is transported onto 
the stage 20 and ?xed thereto. By using the measurement unit 
50, the front-side length Lf of the edge portion 16 in the front 
face 12 of the Wafer 10 is measured. The measurement result 
is sent to the determination unit 60 as a signal. 

[0047] (B) In Step S202, using the front-side length Lf of 
the edge portion 16 as a determination criterion, the determi 
nation unit 60 determines Which one of the groups in the ?rst 
class the Wafer 10 belongs. For each group in the ?rst class, 
information is previously stored relating optimum amounts of 
cleaning liquid to be supplied and optimum rotational speeds 
at Which the Wafer 10 is rotated, With respect to the front-side 
length Lf of the edge portion 16. Accordingly, depending a 
determination criterion Which the classi?cation by the shapes 
of the edge portion 16, the amounts of cleaning chemical 
solution to be supplied and a rinse liquid, as cleaning liquids, 
and the respective rotational speeds at Which the Wafer 10 is 
rotated When the cleaning liquids are each supplied, are deter 
mined. 
[0048] (C) In Step S203, the Wafer 10 is rotated at a speed 
corresponding to one of the rotational speeds determined by 
the determination unit 60. Then, the cleaning chemical solu 
tion, such as a ?uorine-type chemical solution, is sprayed 
toWard the back face 14 of the spinning Wafer 10. The amount 
of cleaning solution to be supplied corresponds to one of the 
amounts determined by the determination unit 60 and is sup 
plied to the back face 14. The cleaning chemical solution 
supplied to the back face 14 is spread to the edge portion 16 of 
the Wafer 10 by centrifugal force. By the cleaning chemical 
solution being spread to the edge portion 16, dust adhering to 
the edge portion 16 and back face 14 of the Wafer 10 is 
removed. 
[0049] (D) In Step S204, the Wafer 10 is rotated at a speed 
corresponding to one of the rotational speeds determined by 
the determination unit 60. Then, the rinse liquid, such as 
ultrapure Water, is sprayed toWard the back face 14 of the 
spinning Wafer 10. The amount of rinse liquid to be supplied 
corresponds to one of the amounts determined by the deter 
mination unit 60 and is supplied to the back face 14. The rinse 
liquid supplied to the back face 14 is spread to the edge 
portion 16 of the Wafer 10 by centrifugal force. By the rinse 
liquid being spread to the edge portion 16, the cleaning 
chemical solution adhering to the edge portion 16 and back 
face 14 of the Wafer 10 is removed. 
[0050] According to the cleaning method of the second 
modi?cation of the embodiment of the present invention, 
substantially no dust remains on the edge portion 16 because 
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it is possible to control the optimum rotational speeds and the 
optimum amounts of a cleaning chemical solution and a rinse 
liquid to be supplied, depending on the shape of the edge 
portion 16. Moreover, it is possible to perform Wafer cleaning 
Without too much cleaning chemical solution and rinse liquid 
being supplied so as to prevent the excess cleaning solution to 
contact the device region on the front face of the Wafer. As a 
result, a device, resist ?lm and the like formed in the device 
region are not removed, and accordingly no reduction of the 
device region occurs. 

(Third Modi?cation) 

[0051] A cleaning device according to a third modi?cation 
of the embodiment of the present invention is different from 
the cleaning device shoWn in FIG. 1 in that the front-side 
supply unit 30 is connected to the determination unit 60. The 
other parts are substantially the same as the cleaning device 
shoWn in FIG. 1, and therefore overlapping description Will 
be omitted. 

[0052] The front-side supply unit 30 bloWs gas, such as 
nitrogen (N2), to the front face 12 of the Wafer 10. The gas 
bloWn to the front face 12 of the Wafer 10 prevents the clean 
ing liquid that comes over to the front side from contacting the 
device region. 
[0053] A determination criterion of at least one of the mea 
sured front-side length Lf and Wettability H of the edge por 
tion 16, Which are obtained from the signal sent from the 
measurement unit 50, is used. The determination unit 64 in 
the determination unit 60 determines Which one of the groups, 
in the ?rst or second class, the Wafer 10 belongs, and then 
determines the amount of cleaning liquid to be supplied, the 
rotational speed at Which the Wafer 10 is rotated, and the 
amount of gas to be bloWn from the front-side supply unit 30. 
The amount of bloWn gas corresponds to the amount that can 
maintain a state Where the device region is covered by the gas. 
The determination unit 60 sends information about the 
amount of bloWn gas to the front-side supply unit 30. 

[0054] According to the cleaning device of the third modi 
?cation of the embodiment, the amount of bloWn gas supplied 
from the front-side supply unit 30 is controlled so that the gas 
maintains coverage of the device region, and therefore it is 
possible to prevent cleaning liquid from entering the device 
region. 

(Fourth Modi?cation) 
[0055] A cleaning method for removing dust according to a 
fourth modi?cation of the embodiment is different from the 
cleaning method for removing dust shoWn in the ?owchart of 
FIG. 9 in that, as shoWn in FIG. 11, the Wettability of the edge 
portion 16 of the Wafer 10 is measured. The other parts are 
substantially the same as the cleaning method for removing 
dust shoWn in FIG. 9, and therefore overlapping description 
Will be omitted. 

[0056] Referring to FIG. 11, ?rst in Step S211, the Wafer 10 
is transported onto the stage 20 by a Wafer transportation 
robot (not shoWn). The Wafer 10 is ?xed to the stage 20 With 
a vacuum chuck or the like. Then, pure Water is sprayed on the 
Wafer 10 from the cleaning liquid supply unit 40 and alloWed 
to adhere to the back face 14 and edge portion 16 of the Wafer 
10 as shoWn in FIG. 3. By using the measurement unit 50, the 
front-side length Lf of the edge portion 16 in the front face 12 
of the Wafer 1 0 and the height of a bead of pure Water adhering 
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to the edge portion 16 are measured. The measurement results 
are sent to the determination unit 60 as a signal. 

[0057] Next, using the front-side length Lf of the edge 
portion 16 as a determination criterion, the determination unit 
60 determines Which one of the groups in the ?rst class the 
Wafer 10 belongs. Further, using the Wettability H of the edge 
portion 16 as a determination criterion, the determination unit 
60 determines Which one of the groups in the second class the 
Wafer 10 belongs. For each group in each of the ?rst and 
second classes, information is previously set relating to opti 
mum amounts of cleaning liquid to be supplied and optimum 
rotational speeds at Which the Wafer 1 0 is rotated, With respect 
to the front-side length Lf or Wettability H of the edge portion 
16. Accordingly, depending on Which group the Wafer 10 is 
classi?ed, the amounts of supplied cleaning chemical solu 
tion and a rinse liquid, and the respective rotational speeds at 
Which the Wafer 10 is rotated When the cleaning liquids are 
each supplied, are determined. 
[0058] According to the cleaning method for removing dust 
of the fourth modi?cation of the embodiment, substantially 
no dust remains on the edge portion 16 because it is possible 
to control the optimum rotational speeds and the optimum 
amounts of supplied cleaning chemical solution and a rinse 
liquid, depending on the shape and Wettability of the edge 
portion 16. Moreover, it is possible to perform Wafer cleaning 
Without too much cleaning chemical solution and rinse liquid 
being supplied so as to prevent the excess liquids from con 
tacting the device region on the front face of the Wafer. As a 
result, none of a device, resist ?lm and the like formed in the 
device region are removed, and accordingly no reduction of 
the device region occurs. 

Other Embodiments 

[0059] As discussed hereinabove, the present invention has 
been described With preferred embodiments. HoWever, it 
should be understood that the description and draWings con 
stituting part of the present disclosure are not intended to limit 
the present invention. Various substitutions and modi?ca 
tions, as Well as various technologies utiliZing the present 
invention, should be apparent to those skilled in the art from 
the present disclosure. 
[0060] Although the cleaning device shoWn in FIG. 1 is 
illustrated as having one measurement unit 50, the number of 
measurement units is not limited to one, and a plurality of 
measurement units 50 may be used for measurement. 

[0061] In the above description, a semiconductor device is 
taken as an example. HoWever, the present invention is not 
necessarily limited to the semiconductor device fabrication 
but is applicable to the manufacturing of various electronic 
devices other than semiconductor devices, such as liquid 
crystal displays, heads for magnetic storage media, and 
superconducting devices. 
[0062] As to the Wafer 10 on Which the cleaning process is 
performed, although the Wafer 10 is a semiconductor Wafer in 
the case of the semiconductor device fabrication, treatment of 
the Wafer 10 can be applied to various materials. For example, 
in the case of a head for a magnetic storage medium, the Wafer 
10 may be a substrate containing magnetic material. In the 
case of a superconducting device, such as a Josephson device, 
the Wafer 10 is a Wafer of superconducting material. 

[0063] Moreover, in the above-described embodiments, a 
vacuum chuck method is mentioned as a method for holding 
the Wafer 10 on the cleaning device. HoWever, the holding 
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method is not limited to the vacuum chuck method, and a 
Wafer edge grip method can also be employed. 
[0064] As described above, it should be understood that 
other various embodiments and the like not described here 
Will be included Within the scope of the present invention. 
Accordingly, the present invention is intended to be limited 
only by the terms of the appended claims in the light of the 
present disclosure. 

1.-10. (canceled) 
11. A cleaning device comprising: 
a stage provided to rotate a disk-shaped Wafer; 
a measurement unit to measure at least one of a cross 

sectional shape of an edge portion of the Wafer and a 
Wettability of the edge portion of the Wafer; 

a determination unit, by assigning at least one of the mea 
sured shape and the Wettability to one of the correspond 
ing groups classi?ed by the shape or the Wettability, to 
determine an amount of cleaning liquid to be supplied 
and a rotational speed at Which the Wafer is rotated, 
based on determination criteria including the classi?ca 
tions by the shape and the Wettability; and 
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a cleaning liquid supply unit to supply on amount of clean 
ing liquid to a back face of the Wafer. 

12. The cleaning device of claim 11, further comprising a 
front-side supply unit to bloW gas to a front face of the Wafer. 

13. The cleaning device of claim 11, further comprising a 
shutter provided betWeen the measurement unit and the 
Wafer. 

14. The cleaning device of claim 11, Wherein the stage is 
provided With a vacuum chuck. 

15. The cleaning device of claim 11, Wherein the measure 
ment unit is an image sensor. 

16. The cleaning device of claim 11, Wherein the measure 
ment unit is an acoustic array sensor. 

17. The cleaning device of claim 11, Wherein the cleaning 
liquid supply unit supplies an organic solvent. 

18. The cleaning device of claim 11, Wherein the cleaning 
liquid supply unit supplies a rinse liquid. 

19. The cleaning device of claim 11, Wherein the cleaning 
liquid supply unit supplies a cleaning chemical solution. 

* * * * * 


