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WAFER SIDE EDGE CLEANINGAPPARATUS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a wafer cleaning 
apparatus, and more particularly, to an apparatus for cleaning 
the side edge of a wafer. 
0003 2. Description of the Prior Art 
0004 Semiconductor chip fabrication is a complicated 
process that involves many manufacturing steps. These steps 
may include layering, patterning, etching, doping, chemical 
mechanical polishing (CMP), etc. It is well known that, dur 
ing the various steps in these operations, the Surfaces, or side 
edges of the semiconductor wafers will become contaminated 
with residues. In particular, the side edge of the wafer may 
Suffer from peelings. 
0005. The removal of these contaminants and peelings is a 
priority to semiconductor chip fabricators because contami 
nants and peelings will pollute the chamber and influence the 
quality of the integrated circuit on the wafer. 
0006 Conventionally, one system used to remove wafer 
contaminants on the Surface is a wafer cleaning device. In the 
wafer cleaning device, a semiconductor wafer is held to a 
stage. The stage has a vacuum Suction member to Suck the 
back side of the wafer, so the wafer can be disposed on the 
stage stably. Then, the wafer is rotated and the surface of the 
wafer is scrubbed by a brush. 
0007 Although a conventional wafer cleaning device can 
effectively clean the front side of the wafer, such systems fail 
to provide a cleaning method at the side edge? bevel area to 
remove contamination and peelings. 

SUMMARY OF THE INVENTION 

0008. It is therefore one objective of the present invention 
to provide an apparatus that cleans the side edge of wafers, 
including the bevel area (when present). 
0009. According to a preferred embodiment of the present 
invention, a wafer side edge cleaning apparatus includes: a 
wafer stage for holding and rotating a wafer, wherein the 
wafer has a side edge, and a cleaning element includes: a 
fixing element, and a wafer brush fixed onto the fixing ele 
ment, the wafer brush having a tapered surface contacting the 
side edge of the wafer. The tapered surface defines a bottom 
surface and a top surface of the wafer brush; the bottom 
Surface is away from the fixing element, the top Surface con 
tacts the fixing element, and the bottom Surface is Smaller 
than the top surface. A cleaning Solution rinses the wafer 
brush when the side edge of the wafer is subject to cleaning by 
the wafer brush. 
0010. According to a preferred embodiment of the present 
invention, the tapered Surface and the top Surface define an 
included angle which is between 45 and 80 degrees. 
0011. According to another preferred embodiment of the 
present invention, the wafer side edge cleaning apparatus 
further includes a bolt disposed under the fixing element and 
penetrating the wafer brush, and a nut disposed under the 
wafer brush and screwed on the bolt to fix the wafer brush on 
the fixing element. 
0012. According to another preferred embodiment of the 
present invention, the side edge of the wafer comprises a 
bevel. 
0013 From one aspect, the features of the present inven 
tion are that the side edge of the wafer is cleaned by the 
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tapered surface of the wafer brush. Because the tapered sur 
face contacts the side edge of the wafer, the containments or 
peelings on the side edge can be adsorbed on the wafer brush 
so these containments or peelings can be removed. 
0014. These and other objectives of the present invention 
will no doubt become obvious to those of ordinary skill in the 
art after reading the following detailed description of the 
preferred embodiment that is illustrated in the various figures 
and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 depicts a wafer side edge cleaning apparatus 
schematically. 
0016 FIG. 2 depicts a three-dimensional graph of a clean 
ing element schematically according to a first preferred 
embodiment of the present invention. 
0017 FIG. 3 depicts a sectional view of the cleaning ele 
ment shown in FIG. 2 along the line AA'. 
0018 FIG. 4 depicts a sectional view of the cleaning ele 
ment shown in FIG. 2 along the line BB'. 
0019 FIG.5 depicts a three-dimensional graph of a clean 
ing element schematically according to a second preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION 

0020 FIG. 1 depicts a wafer side edge cleaning apparatus 
schematically. As shown in FIG. 1, the wafer side edge clean 
ing apparatus includes a wafer stage 12 for holding and rotat 
ing a wafer 14. The wafer 14 includes a side edge 16, and the 
side edge 16 includes a bevel 17. A vacuum suction member 
(not shown) sucks the wafer 14 by a suction force F to fix the 
wafer on the wafer stage 12. The side edge of the wafer is 
cleaned after the steps of layering, patterning, etching, dop 
ing, or chemical mechanical polishing, and before the Suc 
ceeding fabrication step. Furthermore, when the side edge 16 
is subject to cleaning, the bevel 17 of the side edge 16 is 
cleaned as well. 
0021 When the side edge 16 is subject to cleaning, the 
wafer 14 is rotated to a first direction: for example, the wafer 
14 is rotated clockwise. At this point, a controlling arm 18 
moves a cleaning element 20 downward, and a wafer brush 22 
of the cleaning element 20 is therefore disposed at a side of 
the side edge 16 in a horizontal direction. Then, the control 
ling arm 18 moves the cleaning device 20toward the side edge 
16 of the wafer in a horizontal direction, and a tapered surface 
24 of the wafer brush 22 contacts the side edge 16 of the wafer 
14. At this point, the wafer brush 22 has a lateral force F and 
a downward force F with respect to the wafer 14. According 
to a preferred embodiment of the present invention, the suc 
tion force F should be greater than the downward force F. 
provided by the wafer brush 22, otherwise one point on the 
rim of the wafer 14 will be raised upwards, making the wafer 
14 act like a seesaw. The lateral force F2 should be equal to a 
coefficient offriction multiplied by the suction force F; that 
is, F=Fxu. The coefficient of friction u represents the coef 
ficient of friction of the wafer 14 on the stage 12. In this way, 
the wafer 14 can be fixed on the stage 12 stably without 
moving in a lateral direction. Moreover, during the process of 
the side edge 16 of the wafer being cleaned, the wafer brush 
22 is rotated to a second direction: for example, the wafer 
brush 22 can be rotated counterclockwise. 
0022 FIG. 2 depicts a three-dimensional graph of a clean 
ing element schematically according to a first preferred 
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embodiment of the present invention. FIG. 3 depicts a sec 
tional view of the cleaning element in FIG. 2 along the line 
AA. FIG. 4 depicts a sectional view of the cleaning element 
in FIG. 2 along the line BB. 
0023. As shown in FIG. 2, the cleaning element 20 further 
includes a fixing element 26 having a bolt 30 attached under 
the fixing element 26. The wafer brush 22 is fixed under the 
fixing element 26 with the bolt 30 penetrating through the 
wafer brush 22. A nut 32 is disposed beneath the wafer brush 
22 and screws on the bolt 30 to fix the wafer brush 22 securely. 
The wafer brush 22 has to be replaced by a new one periodi 
cally so as to maintain the best cleaning result. The nut 32 can 
be easily taken apart from the bolt 30, therefore, the wafer 
brush 22 can be changed simply. Maintenance work of the 
wafer brush 22 becomes simple. Furthermore, because the 
nut 32 can change its position by moving up or down, the 
combination of the bolt 30 and nut 32 for fixing the wafer 
brush 22 with different sizes and shapes has also been taken 
into consideration. Therefore, based on different require 
ments, the wafer brush 22 with different sizes or shapes can be 
fixed on the fixing element 26 by adjusting the position of the 
nut 32. 

0024. It should be noted that the wafer brush 22 is prefer 
ably in the shape of a frustum. The wafer brush has a tapered 
surface 24, and the tapered surface 24 defines a bottom sur 
face 34 and a top surface 36 of the wafer brush 22. The bottom 
surface 34 is away from the fixing element 26, and the top 
surface 36 contacts the fixing element 26. Moreover, the 
bottom surface 34 is smaller than the top surface 36. Referring 
to FIG. 3, according to a preferred embodiment of the present 
invention, the tapered surface 34 and the top surface 36 of the 
wafer brush 22 define an included angle 0 which is between 
30 and 90 degrees, and preferably between 45 and 80 degrees 
so as to clean the side edge 16 entirely. Furthermore, the wafer 
brush 22 can be made of materials which have less hardness 
than the wafer, and have the properties of high adhesiveness 
and stability, such as resin. Preferably, the wafer brush 22 is 
formed by polyvinyl alcohol (PVA), because PVA has excel 
lent plasticity, emulsifying, and adhesive properties. It is also 
resistant to oil, grease and solvent. Therefore, PVA is suitable 
for forming the wafer brush 22 which has a special profile. 
Moreover, the wafer brush 22 made of PVA will not be con 
sumed by the cleaning solution 28 because of its resistivity to 
solvent. 

0025. As illustrated in FIG. 2 and FIG. 4, at least an open 
ing 38 is formed on the fixing element 26. A cleaning Solution 
Supplying tube (not shown) for Supplying the cleaning solu 
tion 28 can be set within the fixing element 26. The exit of the 
cleaning solution Supplying tube can be positioned at the 
opening 38, and the cleaning solution 28 can flow out from the 
opening 38. The cleaning solution 28 can be de-ionized wafer 
including conductive ions. The conductive ions may be 
formed by carbon dioxide dissolved in the de-ionized wafer. 
0026. Please refer to FIG. 1 and FIG. 4. When the side 
edge 16 including the bevel 17 is subjected to cleaning, the 
cleaning solution 28 flows out from the opening 38 and rinses 
the wafer brush 22. The wafer brush 22 becomes moist and 
elastic after the cleaning solution 28 flows onto the wafer 
brush 22. Therefore, contaminants on the side edge 16 can be 
easily absorbed on the wafer brush 22 and the wafer 14 will 
not be damaged because the hardness of the wafer brush 22 is 
less than that of the wafer 14. Moreover, the cleaning solution 
28 not only can rinse the wafer brush 22, but also can wash 
down the containments adsorbed on the wafer brush 22. 
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Therefore, when the cleaning element 20 is used for cleaning 
the side edge 16 of the wafer, the cleaning solution 28 flowing 
out from the fixing element 26 will wash the wafer brush 22 at 
the same time. The cleaning solution 28 flows out from the 
wafer brush 22 continuously during the cleaning of the side 
edge 16. Moreover, because the fixing element 26 is disposed 
above the wafer brush 22, the cleaning solution 28 flows from 
the upper part of the wafer brush 22 to the lower part of the 
wafer brush 22. In this way, the tapered surface 24 can be 
entirely washed and rinsed by the cleaning solution 28. The 
containments or peelings on the tapered Surface 24 can be 
removed sufficiently, and the wafer brush 22 can absorb suf 
ficient cleaning solution 28. In addition, because the wafer 
brush 22 has a bottom surface 34 smaller than the top surface 
36, the containments or peelings on the tapered surface 24 can 
flow downward along the profile of the tapered surface 24 
Smoothly, and the containments or peelings will not get stuck 
on the wafer brush 22 or the nut 32. Furthermore, when the 
side edge 16 is being cleaned, the bottom surface 34 is sub 
stantially parallel to the front side or the back side of the wafer 
14. 

0027 FIG.5 depicts a three-dimensional graph of a clean 
ing element schematically according to a second preferred 
embodiment of the present invention, wherein like numerals 
designate like components in the drawing. 
0028. The difference between the cleaning element in 
FIG. 5 and in FIG. 2 is that the opening 38 is set on the side 
wall of the fixing element 26 in FIG. 5, and the opening 38 is 
set within the fixing element 26 in FIG. 2. Moreover, the 
cleaning Solution Supplying tube for providing cleaning liq 
uid is not limited to be set inside the fixing element 26. For 
instance, the cleaning Solution Supplying tube can be set on a 
holder (not shown) positioned near the wafer brush 22, and 
the cleaning Solution flowing from the cleaning solution Sup 
plying tube can thereby rinse the wafer brush 22. 
0029. The fixing element of the present invention has 
openings So that the cleaning solution can flow out from the 
openings to rinse the wafer brush, and the tapered Surface of 
the wafer brush contacting the side edge of the wafer can 
adsorb containments or peelings on the side edge. Further 
more, the cleaning solution can wash down the containments 
or peelings adsorbed on the wafer brush. 
0030 Those skilled in the art will readily observe that 
numerous modifications and alterations of the device and 
method may be made while retaining the teachings of the 
invention. 

What is claimed is: 
1. A wafer side edge cleaning apparatus comprising: 
a wafer stage for holding and rotating a wafer, wherein the 

wafer has a side edge; and 
a cleaning element comprising: 

a fixing element; and 
a wafer brush fixed onto the fixing element, wherein the 

wafer brush has a tapered Surface contacting the side 
edge of the wafer, the tapered surface defines a bottom 
surface and a top surface of the wafer brush, the bot 
tom Surface is away from the fixing element, the top 
Surface contacts the fixing element, and the bottom 
Surface is Smaller than the top surface, and wherein a 
cleaning solution rinses the wafer brush when the side 
edge of the wafer is subject to cleaning by the wafer 
brush. 
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2. The wafer side edge cleaning apparatus of claim 1, 
wherein the tapered surface and the top surface define an 
included angle between 30 and 90 degrees. 

3. The wafer side edge cleaning apparatus of claim 2, 
wherein the included angle is between 45 and 80 degrees. 

4. The wafer side edge cleaning apparatus of claim 1, 
wherein the fixing element comprises at least one opening 
and the cleaning Solution flows out from the opening. 

5. The wafer side edge cleaning apparatus of claim 1, 
wherein the cleaning solution comprises de-ionized water. 

6. The wafer side edge cleaning apparatus of claim 5. 
wherein the cleaning solution comprises conductive ions. 

7. The wafer side edge cleaning apparatus of claim 1, 
wherein the wafer brush comprises resin. 
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8. The wafer side edge cleaning apparatus of claim 7. 
wherein the wafer brush comprises poly vinyl alcohol (PVA). 

9. The wafer side edge cleaning apparatus of claim 1, 
wherein when the side edge of the wafer is Subject to cleaning, 
the wafer is rotated to a first direction, and the wafer brush is 
rotated to a second direction so that contaminants on the side 
edge can be adsorbed on the wafer brush. 

10. The wafer side edge cleaning apparatus of claim 1, 
further comprising a bolt disposed under the fixing element 
and penetrating the wafer brush, and a nut disposed under the 
wafer brush and screwed on the bolt to fix the wafer brush on 
the fixing element. 

11. The wafer side edge cleaning apparatus of claim 1, 
wherein the side edge of the wafer comprises a bevel. 
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