DESCRI PTI ON

WAFER TREATMENT APPARATUS AND METHOD FOR TREATI NG WAFER

TECHNI CAL FI ELD
[ 0001]
The present invention relates to a wafer treatnent

apparatus and a nmethod for treating a wafer.

BACKGROUND ART
[ 0002]

A wafer treatnment apparatus 101 shown in FIG 10
is known as an apparatus for subjecting a wafer to a
cl eaning and/or drying treatnent. The wafer treatnent
apparatus 101 features: a chanber 104 provided with an
air supply unit 102 for supplying air and an exhaust
unit 103 for exhausting air; a nozzle unit 105 having a
nozzl e head (nozzle block) for supplying a chem cal
solution; a table 107 that is provided with a plurality
of hol ding pins 106 and that holds and rotates a
peri phery of a wafer W a cup unit 108 that can be
rai sed or |owered for collecting or discharging a
scattered chem cal solution; and the |like (for exanple,
Pat ent Docunent 1).
[ 0003]

A cleaning or drying treatnment is perfornmed while
hol ding and rotating the wafer Wusi ng such a treatnent

apparatus 101.

Cl TATI ON LI ST

PATENT LI TERATURE

[ 0004]

Pat ent Docunent 1: Japanese Unexam ned Patent



Application Publication No. 2008-060107

SUMVARY OF | NVENTI ON
TECHNI CAL PROBLEM
[ 0005]

In recent years, as the dianeter of a wafer
i ncreases, the wafer’s own wei ght increases, and a wafer
Wheld in a periphery by holding pins 106 al ways becones
dented in the central part in a concave shape (downward
convex shape) to sone extent in a cleaning or drying
treatment (see FIG 11).
[ 0006]

However, this has been thought of as unavoi dabl e,
and deformation of a wafer into a concave shape during a
treat ment has not been taken into consideration in a
conventi onal apparatus for subjecting a wafer to a
cl eaning and drying treatnment.
[ 0007]

Furthernmore, a conventional treatnent apparatus
generally has a structure that raises the Bernoull
effect to prevent the wafer fromflying off while
cleaning, and if the gap between the wafer and a table
is made narrow in order to raise the Bernoulli effect,
t he gap between the wafer and the table comes to have a
negative pressure, so that the wafer is even nore |iable
to beconme deforned into a concave shape (see FIG 12).
[ 0008]

Here, when drying the wafer, the wafer is dried by
scattering a chem cal solution by a centrifugal force.
If the wafer has a concave shape when drying after
cl eaning, the centrifugal force around the center is
weak, and since there is a tilt towards the center of

the wafer, the chem cal solution on the wafer cones to



be collected in the center. Hence, there is a problem
that the drying begins at the outernost periphery or
near the periphery of the wafer, and the center is dried
| ast (see FIG 11 and FIG 12).

[ 0009]

In a case where mcro particles, etc. are
contained in the solution, the particles collect in the
center of the wafer, or dry marks occur if the wafer is
dried fromthe periphery towards the center.

[ 0010]

The present invention has been nade to sol ve the
above-descri bed problem and an object thereof is to
provi de a wafer treatnment apparatus and a method for
treating a wafer that can prevent particles from
aggregating in a wafer rotation center and prevent dry

mar ks, etc. from occurring.

SOLUTI ON TO PROBLEM
[0011]

To achieve the object, the present invention
provi des a wafer treatnent apparatus provided with a
rotatabl e table inside a chanber and a plurality of
hol di ng pins arranged on the table, where a periphery of
a wafer is held by the plurality of holding pins and the
wafer is subjected to a cleaning and/or drying treatnent
whi |l e being rotated, wherein one or nore of the
plurality of holding pins are drivable, and press and
hold the wafer so that a resultant force working on the
hel d wafer works in a direction that bends the wafer
upwards in a convex shape.
[ 0012]

Such a wafer treatnment apparatus all ows

def ormati on of the shape of the wafer into an upward



convex shape during the cleaning and drying treatnents,
and therefore, can prevent particles from aggregating in
a wafer rotation center after a treatment and prevent
dry marks, etc. from occurring.

[ 0013]

A space between an upper surface of the rotatable
table and a | ower surface of the held wafer is
preferably 20 mm or nore in a stationary state.

[ 0014]

In this manner, the Bernoulli effect can be
suppressed even when the wafer is rotated, and the wafer
can be bent upwards in a convex shape nore easily.

[ 0015]

In addition, the one or nore drivable holding pins
can be drivable further inwards than a radius of the
waf er .

[ 0016]

In this manner, the wafer can be pressed
sufficiently even when the wafer has been deforned into
a convex shape, and therefore, the wafer can be held
nore steadily.

[0017]

Furthernmore, the one or nore drivable holding pins
can be driven in a rotational novenent node or a
hori zontal novenent node.

[ 0018]

The novenent node of the holding pins in the
present invention can be sel ected appropriately from
such novenent nodes.

[ 0019]

Furthernmore, the plurality of holding pins

preferably have a tip shape having a tilted portion for

pushi ng a chanfered portion of the wafer and a verti cal



portion for pushing a side of the wafer horizontally.
[ 0020]

Wth such a shape, there is no dislocation even
when the wafer is pressed, and the wafer can be held
nore steadily with an upward convex shape.

[ 0021]

In addition, two or nore of the plurality of
hol ding pins are preferably fixed.
[ 0022]

When t he hol ding pins include such a nunber of
fixed pins, the wafer can be held nore steadily, and
occurrence of turbul ence when rotating can be suppressed
further.

[ 0023]

Furthernore, the plurality of holding pins
preferably press and hold the wafer at a pressure of 5.0
N or more and 30.0 N or |ess.

[ 0024]

A pressure within such a range allows the wafer to
be held nore steadily as an upward convex, and cracking
of the wafer can be further suppressed.

[ 0025]

I n addition, the present invention provides a
met hod for treating a wafer where a periphery of a wafer
i's held inside a chanber by a plurality of holding pins
arranged on a rotatable table and the wafer is subjected
to a cleaning and/or drying treatnment while being
rotated, wherein the wafer is pressed and held by
driving one or nore of the plurality of holding pins so
that a resultant force working on the wafer works in a
direction that bends the wafer upwards in a convex shape
and the held wafer is deformed upwards into a convex

shape and subjected to a cl eaning and/ or drying



treatment while being rotated by rotating the rotatable
t abl e.
[ 0026]

In this manner, the wafer is deforned upwards into
a convex shape and subjected to a cl eaning and/or drying
treatnment in the inventive nmethod for treating a wafer,
and therefore, particles can be prevented from
aggregating in the wafer rotation center after a
treatment and occurrence of dry marks, etc. can be
prevent ed.

[0027]

Furthernmore, the wafer is preferably arranged and
held so that a space between an upper surface of the
rotatable table and a | ower surface of the wafer is 20
nmm or nore in a stationary state.

[ 0028]

In this manner, it is possible to suppress the
Bernoulli effect even when the wafer is rotated, and to
bend the wafer upwards in a convex shape nore easily.

[ 0029]

I n addition, the wafer can be pressed and held by
driving the one or nore of the plurality of holding pins
in a rotational novenent node or a horizontal novenent
node.

[ 0030]

A nmovenent node can thus be selected appropriately
to drive the one or nore hol ding pins.
[ 0031]

In addition, the wafer is preferably pressed and
hel d by applying a pressure of 5.0 N or nore and 30.0 N
or |ess.

[ 0032]
The wafer can be held nore steadily in an upward



convex shape with such a pressure range, and the wafer

can be better suppressed from cracking.

ADVANTAGEOUS EFFECTS OF | NVENTI ON
[ 0033]

As descri bed above, the shape of the wafer during
a treatnent can be nade to be an upward convex shape by
the inventive wafer treatnment apparatus and nethod for
treating a wafer, and therefore, aggregation of
particles in a wafer rotation center after a treatnent
can be prevented, and occurrence of dry marks, etc. can

be prevented.

BRI EF DESCRI PTI ON OF DRAW NGS
[ 0034]

FIG 1 is a schematic view showi ng an exanpl e of
the inventive wafer treatnment apparatus.

FIG 2 is a schematic view showing the shape of a
wafer while cleaning and drying in the inventive wafer
treat ment apparat us.

FIG 3 is a diagramfor explaining a nmethod by
whi ch a wafer can be bent upwards in a convex shape.
(A) to (C) are exanples in which the wafer cannot be
bent upwards in a convex shape, and (D) is an exanple in
which the wafer can be bent upwards in a convex shape.

FIG 4 is a side view and a top view showi ng an
exanpl e of shapes of hol ding pins that can be used in
the inventive wafer treatnent apparatus.

FIG 5 is a schematic view show ng driving nodes
of drivable holding pins in the inventive wafer
treat ment apparat us.

FIG 6 is a top view showing an exanmple of the

nunber of hol ding pins and arrangenent thereof when



hol ding a wafer in the inventive wafer treatnment
appar at us.

FIG 7 is a schematic view showi ng the shapes of
t he holding pins used in the Exanples and Conparative
Exanpl es.

FIG 8 is a schematic view show ng the shape of a
wafer and the drying direction of the wafer in the
Exanpl es.

FIG 9 is a graph show ng the nunber of
i ncremental defects after a drying treatnent in the
Exanpl es and Conparative Exanpl es.

FIG 10 is a schematic view showi ng an exanpl e of
a conventional wafer treatnment apparatus.

FIG 11 is an enlarged schematic view of a held
wafer in a conventional wafer treatnent apparatus.

FIG 12 is a schematic view showi ng the shape of a
wafer and the drying direction of the wafer due to the
Bernoulli effect in a conventional wafer treatnent

appar at us.

DESCRI PTI ON OF EMBODI MENTS
[ 0035]

As descri bed above, devel opnent of a wafer
treat ment apparatus and a nethod for treating a wafer
have been desired by which particles can be prevented
fromaggregating in a wafer rotation center and dry
mar ks, etc. can be prevented from occurring.

[ 0036]

The present inventors have earnestly studied the
above problem and found that by deform ng the shape of a
wafer during a treatnment into an upward convex shape,
the wafer can be dried on an entire surface or drying

can be started fromthe central part rather than froma



peri phery, and conpleted the present invention.
[ 0037]

That is, the present invention is a wafer
treat ment apparatus provided with a rotatable table
i nside a chanmber and a plurality of hol ding pins
arranged on the table, where a periphery of a wafer is
held by the plurality of holding pins and the wafer is
subj ected to a cleaning and/or drying treatnment while
bei ng rotated, wherein one or nore of the plurality of
hol ding pins are drivable, and press and hold the wafer
so that a resultant force working on the held wafer
works in a direction that bends the wafer upwards in a
convex shape.
[ 0038]

I n addition, the present invention is a nethod for
treating a wafer where a periphery of a wafer is held
i nside a chanber by a plurality of holding pins arranged
on a rotatable table and the wafer is subjected to a
cl eaning and/or drying treatment while being rotated,
wherein the wafer is pressed and held by driving one or
nore of the plurality of holding pins so that a
resultant force working on the wafer works in a
direction that bends the wafer upwards in a convex shape
and the held wafer is deforned upwards into a convex
shape and subjected to a cl eaning and/or drying

treatment while being rotated by rotating the rotatable

t abl e.
[ 0039]

Herei nafter, the present invention will be
described in detail, but the present invention is not

limted thereto.
[ 0040]
[ Waf er Treat nent Appar at us]



Firstly, the inventive wafer treatnent apparatus
will be described. FIG 1 is a schematic view show ng
an exanple of a wafer treatnment apparatus in the present
I nventi on.

[ 0041]

The wafer treatnent apparatus 1 is provided with,
for exanple, a chanber 4 provided with an air supply
unit 2 for supplying air and an exhaust unit 3 for
exhausting air, a nozzle unit 5 for supplying a chem ca
solution, and a cup unit 8 that can be raised or |owered
for collecting or discharging a scattered chem ca
solution. The wafer treatnment apparatus 1 can hold the
peri phery of the wafer Wto be treated with a plurality
of holding pins 6 arranged on a table 7 that is
rotationally driven, and subject the wafer Wto a
cl eaning and/or drying treatnment while rotating the
wafer W
[ 0042]

In the inventive wafer treatnent apparatus 1, one
or nore of the plurality of holding pins 6 are drivable
and can press and hold the wafer Wso that the resultant
force working on the held wafer Wworks in a direction
t hat bends the wafer upwards in a convex shape. As
shown in FIG 2, the wafer Wcan be cleaned and dried
with an upward deformation in a convex shape when the
i nventive wafer treatment apparatus 1 is used, and the
chem cal solution on the wafer can be sent off to the
peri phery of the wafer.

[ 0043]

The nethod for pressing and holding the wafer is
not particularly limted as long as the wafer can be
bent upwards in a convex shape, but the following is
possi bl e, for exanple.
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[ 0044]

FIG 3 is a diagram for explaining an exanple of a
met hod for bending a wafer upwards in a convex shape.

In order to deformthe wafer upwards into a convex shape,
a force (a force for bending the wafer Wupwards in a
convex shape) for holding the wafer diagonally upwards
towards the wafer center is applied on either side of

t he wafer. When holding pins that can hold a bevel ed
portion (chanfered portion) of the wafer as shown in FIG
3 (A) are used, a diagonally upward force towards the
wafer center is not generated unless a force for hol ding
the wafer in a lateral direction of the wafer is applied.
Li kewi se, if holding pins that hold the bottom and a
side of the wafer as shown in FIG 3 (B) and (C) are
used, a diagonally upward force towards the wafer center
i's not generated.

Accordi ngly, when the shape of the holding pins 6
is such that the holding pins can conme into contact, not
only with the side of the wafer, but also the bevel ed
part, for exanmple, as shown in FIG 3 (D), and a force
is applied towards the wafer center to hold the wafer W
t he wafer Wcan be bent upwards in a convex shape.

[ 0045]

In the present invention, a tip shape of the
holding pins 6 is not particularly limted as |long as
t he wafer Wcan be bent upwards in a convex shape, but
the tip shape preferably has a structure having a tilted
portion for pushing the bevel ed portion of the wafer W
and a vertical portion for pushing the side of the wafer
W hori zontally as shown in FIG 4. Furthernmore, the tip
shape may al so have a contact portion for pushing the
wafer Wfromthe side. Wen such holding pins 6 are

used, there is no danger of the wafer Whbeing shifted
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upwar ds even when a di agonally upward force towards the
wafer center is applied. 1In addition, when the hol ding
pins 6 have a tilted portion, the size of the tilted
portion (unbrella-shaped part) is not particularly
limted, but the tilted portion preferably has a

di ameter of 3.0 mmor nore and 20.0 mMmmor less. Wthin
this range, the wafer can be held sufficiently, and
there is no danger of a turbul ence occurring when the
waf er is rotated.

[ 0046]

Furt hernmore, the one or nore drivable holding pins
6 can be drivable further inwards than a radius of the
wafer W Wth such holding pins, the wafer Wcan be
pressed sufficiently when nounting the wafer Wand al so
when t he wafer W has becone upwardly convex shaped and
the wafer radius has shrunk, and the wafer Wcan be held
bent upwards in a convex shape nore easily.

[ 0047]

Furthernmore, with a position at which the one or
nore drivable holding pins 6 just cone into contact with
t he wafer when nounting set as a zero point, the one or
nore drivabl e holding pins 6 may have a range of notion
of 1 to 10 nmtowards the wafer Wcenter side. In
addi tion, the one or nore drivable holding pins 6 can
preferably be noved approximately 1 mmto 10 mmfromthe
zero point in an outward direction of the table 7 when
nounting the wafer W Wth such a range of notion,
there is no danger of the wafer Wdeform ng too nuch and
cracking, and the wafer can be carried in and out easily
since there is no danger of contact when placing the
wafer W
[ 0048]

In addition, as shown in FIG 5, the driving node

12



of the one or nore drivable holding pins 6 can be
sel ected appropriately fromtwo types: rotationa
novenent node; and horizontal novenent node.

[ 0049]

I n addition, as shown in FIG 6, two or nore and
five or fewer of the holding pins 6 are preferably fixed
when placing the wafer W When t he nunber of hol di ng
pins 6 is so, the wafer Wcan be held sufficiently and
there is no danger of turbul ence occurring when the
wafer Wis rotated.

[ 0050]

Furthermore, the pressure at which the hol ding
pins 6 press the wafer Wis preferably 5.0 N or nore and
30.0 N or less. Wthin such a pressure range, the wafer
W can be held nore steadily in an upward convex shape,
and there is no danger of the wafer Wcracking.

[ 0051]

The material of the holding pins 6 where they cone
into contact with the wafer Wis not particularly
limted, but exanples thereof include resins and the
i ke such as polyi m de, polyethylene, polypropylene, p-
xyl ene, PTFE (polytetrafluoroethylene), PFA
(tetrafl uoroet hyl ene-perfl uoroal kyl vinyl et her copol yner),
daiflon (TTCFE) (Teflon (registered trade nmark)), PEEK
(pol yet her et herket one resin), and PVC (pol yvinyl
chl ori de).

[ 0052]

In addition, a core material for the holding pins
6 is not particularly limted, but exanples thereof
i nclude a nmetal nmenber such as SUS (stainless steel) or
super steel coated with a resin or the |like such as
pol yi m de, pol yethylene, polypropyl ene, p-xylene, PTFE,
PFA, daiflon (TTCFE) (Teflon (registered trade mark)),

13



PEEK, and PVC, or coated with DLC (di anond-1ike carbon).
[ 0053]

I n addition, the space between the upper surface
of the rotatable table 7 and the | ower surface of the
hel d wafer Wis preferably 20 mmor nore in a stationary
st at e.

[ 0054]

When t he space between the | ower surface of the
waf er Wand the upper surface of the table 7 is 10 nm or
| ess, the pressure between the wafer Wand the table 7
becones a negative pressure conpared with the pressure
i nside the chanber due to the Bernoulli effect, and the
wafer Wis nore |iable to become concave-shaped.
Accordingly, the space between the | ower surface of the
wafer Wand the upper surface of the table 7 is
preferably larger than 10 mm and particularly
preferably 20 mm or nore and 100 mmor less. Wthin
such a range, the wafer Wcan be made into an upward
convex shape nore easily, and there is no danger of the
hol di ng pins 6 breaking.

[ 0055]

In this manner, when drying the wafer, the wafer
is dried by scattering the chem cal solution by a
centrifugal force, and since the wafer shape can be made
i nto an upward convex shape in the inventive wafer
treat ment apparatus, the centrifugal force around the
center is weak and there is a tilt towards the wafer
peri phery, so that the chem cal solution, etc. on the
waf er goes towards the periphery side. For this reason,
the drying begins at the center at the tinme of drying,
and even when mcro particles or the |ike are contained
in the solution, the mcro particles can be sent off to

t he periphery, and dry marks al so do not occur.
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[ 0056]
[ Met hod for Treating a Wafer]

Subsequently, the inventive nmethod for treating a
wafer will be described with an exanple using a case in
whi ch the above-described inventive wafer treatnent
apparatus 1 is used.

[ 0057]

In the inventive method for treating a wafer, the
peri phery of the wafer Wis held inside the chanber 4 by
the plurality of holding pins 6 arranged on the
rotatable table 7. In this event, the wafer Wis
pressed and held by driving one or nore of the plurality
of holding pins 6 so that the resultant force working on
the wafer Wworks in a direction that bends the wafer
upwards in a convex shape. This held wafer Wis
def ormed upwards into a convex shape and subjected to a
cl eaning and/or drying treatnment while being rotated by
rotating the rotatable table 7.

[ 0058]

In this event, the wafer Wis preferably arranged
and held so that the space between the upper surface of
the rotatable table 7 and the |ower surface of the wafer
Wis 20 mmor nore in a stationary state. By arranging
the wafer Win this manner, the Bernoulli effect can be
made small, and the wafer Wcan be defornmed upwards into
a convex shape nore easily.

[ 0059]

In addition, the wafer Wcan be pressed and held
by driving the one or nore of the plurality of hol ding
pins 6 in a rotational novement node or a horizonta
novenent mode. As described, a novenent node can be
sel ected appropriately to drive the one or nore hol ding
pins 6 in the inventive nethod for treating a wafer.

15



[ 0060]

In this event, the wafer Wis preferably pressed
and held by applying a pressure of 5.0 N or nore and
30.0 N or less. Wthin such a pressure range, the wafer
Wcan be held nore steadily in an upward convex shape,
and there is no danger of the wafer Wcracking.

EXAMPLE
[ 0061]

Herei nafter, the present invention will be
specifically described with reference to Exanples and
Conpar ati ve Exanples, but the present invention is not
limted thereto.

[ 0062]
(Exanples 1 and 2)

Using the inventive wafer treatnment apparatus as
shown in FIG 1, four wafers with a diameter of 300 nm
were each deforned into an upward convex shape under the
conditions shown in Table 1, and cleaning and drying
treatments were perforned. The shape of the hol ding
pins used in this event were as shown in FIG 7. Note
that as the method of cleaning, a general nethod of
cl eaning by repeatedly alternating between hydrofluoric
acid and ozone water was perfornmed, and as the chem cal
solution, pure water, a hydrofluoric acid with a
concentration of 0.5 mass% and an ozone water with a
concentration of 20 ppm were used. In this event, the
shape of the wafer and the drying direction in the
Exanples 1 and 2 cane to be as shown in FIG 8.

[ 0063]

A sane- poi nt observation of the defects on the

waf er before cleaning and after cleaning was carried out,

and the nunber of increnental defects was eval uat ed.
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The eval uati on was perfornmed using a Surfscan SP5
manuf act ured by KLA-Tencor, and the nunber of defects
with a particle size of 19 nmor nore on the wafer was
measur ed.

[ 0064]

(Conparati ve Exanples 1 and 2)

The wafers were subjected to cleaning and drying
treatments by the same procedures as in the Exanples 1
and 2 except that the wafers were not defornmed into an
upward convex shape, and an evaluation was carried out.
In this event, the shape of the wafer and the drying
direction in the Conparative Exanples 1 and 2 canme to be

as shown in FIG 12, as is conventional.

[ 0065]
[ Tabl e 1]
Shape of Mode of Pressi ng | Wafer
hol di ng pressing pressure | shape
pi ns
Conparative | FIG 7 (A Hori zontal |0 N Downwar d
Example 1 nmovenment convex
Conparative | FIG 7 (B) Hori zontal | 10 N Downwar d
Exanpl e 2 nmovenment convex
Exanple 1 FIG 7 (A Hori zontal | 10 N Upwar d
movenent convex
Exanpl e 2 FIG 7 (A Rotational | 10 N Upwar d
novenent convex
[ 0066]

The results of the Exanples and Conparative
Exanpl es have been summarized in FIG 9. As shown in
FIG 9, in Exanple 1 and Exanple 2, the cleaning and the
drying were performed with the wafer defornmed upwards
into a convex shape, and the chem cal solution was
spread to the periphery of the wafer during the cleaning

and the drying, and therefore, increase in the nunber of
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defects resulting fromremaining particles was hardly
observed. Moreover, dry marks, etc. in the wafer
rotation center did not occur, and the overall quality
was favorable. On the other hand, in the Conparative
Exanpl e 1 and Conparative Exanple 2, the cleaning and
the drying were perfornmed with the wafer shape in a
downwar dl y- convex- shaped state as is conventional, and
t he chem cal solution got gathered in the wafer rotation
center. |Increase in the nunmber of defects resulting
fromremaining particles was renmarkabl e, aggregati on of
remaining dry marks in the center occurred, and the
qual ity was poor.

[ 0067]

It should be noted that the present invention is
not limted to the above-described enbodi nents. The
enbodi nrents are just exanples, and any exanples that
have substantially the same feature and denonstrate the
same functions and effects as those in the technica
concept disclosed in clainms of the present invention are
i ncluded in the technical scope of the present invention.
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CLAI M5

1. A wafer treatnment apparatus provided with a
rotatable table inside a chanber and a plurality of
hol di ng pins arranged on the table, where a periphery of
a wafer is held by the plurality of holding pins and the
wafer is subjected to a cleaning and/or drying treatnment
whi |l e being rotated, wherein

one or nore of the plurality of holding pins are
drivable, and press and hold the wafer so that a
resultant force working on the held wafer works in a

direction that bends the wafer upwards in a convex shape.

2. The wafer treatnent apparatus according to claim1,
wherein a space between an upper surface of the
rotatable table and a | ower surface of the held wafer is

20 mmor nmore in a stationary state.

3. The wafer treatnent apparatus according to claiml
or 2, wherein the one or nore drivable holding pins are

drivable further inwards than a radi us of the wafer.

4. The wafer treatnent apparatus according to any one
of claims 1 to 3, wherein the one or nore drivable
hol ding pins are driven in a rotational novenent node or

a horizontal nmovenment node.

5. The wafer treatnent apparatus according to any one
of claims 1 to 4, wherein the plurality of holding pins
have a tip shape having a tilted portion for pushing a
chanfered portion of the wafer and a vertical portion

for pushing a side of the wafer horizontally.
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6. The wafer treatnent apparatus according to any one
of clainms 1 to 5, wherein two or nore of the plurality

of hol ding pins are fixed.

7. The wafer treatnent apparatus according to any one
of claims 1 to 6, wherein the plurality of holding pins
press and hold the wafer at a pressure of 5.0 N or nore
and 30.0 N or Iess.

8. A nmethod for treating a wafer where a periphery of
a wafer is held inside a chanmber by a plurality of
hol di ng pins arranged on a rotatable table and the wafer
is subjected to a cleaning and/or drying treatnent while
bei ng rotated, wherein

the wafer is pressed and held by driving one or
nore of the plurality of holding pins so that a
resultant force working on the wafer works in a
direction that bends the wafer upwards in a convex shape
and

the held wafer is defornmed upwards into a convex
shape and subjected to a cl eaning and/ or drying
treatment while being rotated by rotating the rotatable
t abl e.

9. The nethod for treating a wafer according to claim
8, wherein the wafer is arranged and held so that a
space between an upper surface of the rotatable table
and a |l ower surface of the wafer is 20 mmor nore in a

stationary state.
10. The nethod for treating a wafer according to claim

8 or 9, wherein the wafer is pressed and held by driving

the one or nore of the plurality of holding pins in a
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rotati onal novenent nmode or a horizontal npvenent node.

11. The nethod for treating a wafer according to any
one of clainms 8 to 10, wherein the wafer is pressed and
hel d by applying a pressure of 5.0 N or nore and 30.0 N

or | ess.
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