ELECTROSTATI C CHUCK

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to an electro
chuck.

Description of the Related Art

After grinding a wafer by using a grinding
apparatus, grinding marks are left on the ground su
(work surface) of the wafer. The grinding marks ca
reduction in die strength of the wafer. To cope wi
problem, there has been proposed a plasma etching
apparatus for performing plasma etching to thereby
the grinding marks from the ground surface of the w
(see Japanese Patent Laid-open No. 2016-143785, for
example). In the plasma etching apparatus, the waf
transferred from the outside of a chamber (vacuum
chamber) through a load/unload door into the chambe
an etching gas is next supplied into the chamber in
condition where the chamber has been evacuated. Th
etching gas in the chamber is next dissociated into
plasma, which reacts with the wafer to thereby remo
grinding marks from the ground surface of the wafer
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due to the grinding marks left on the ground surfac
the wafer.

In such a plasma etching apparatus, a vacuu
condition is maintained in the chamber in performin
plasma etching. Accordingly, as a chuck table for
a wafer, an electrostatic holding type chuck table
generally called electrostatic chuck is adopted in

of a suction holding type chuck table.

SUMVARY OF THE | NVENTI ON

Further, a tape as a protective member is a
to the lower surface of the wafer, and the wafer is
placed through the tape on the upper surface of the

electrostatic chuck. In this case, there is a case

bubble (gap) may be formed between the tape and the

electrostatic chuck. The electrostatic chuck is fo
with a cooling water passage for passing a cooling
to remove the reaction heat generated by the reacti
between the etching gas (plasma) and the wafer.
Accordingly, when plasma etching is performed in th
condition where the bubble is formed between the ta
the electrostatic chuck, the tape is not cooled by
cooling water at the position where the bubble is f

because the tape is not in contact with the upper s
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of the electrostatic chuck at this position. As a
the tape at this position is exposed to high temper
The tape has an adhesive layer, so that the adhesiv
layer is melted by the heat. Accordingly, when the
is peeled from the wafer in a subsequent step, the
adhesive is undesirably left on each device divided
the wafer. Further, when the tape is exposed to hi
temperatures, there is a possibility that the tape
burned to be perforated, that is, there is a possib
of so-called “tape burning.”

It is therefore an object of the present in

to provide an electrostatic chuck which can suppres

generation of bubbles between the tape and the uppe

surface of the electrostatic chuck, thereby prevent
the tape burning.

In accordance with an aspect of the present
invention, there is provided an electrostatic chuck
having a holding surface for holding a wafer with a
attached to one side of the wafer in a condition wh
the tape is in contact with the holding surface, th
including a base sheet and a paste layer formed on
side of the base sheet, the base sheet being formed
resin, the electrostatic chuck including: a disk-sh

member having a plurality of fine holes communicati
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with a vacuum source, the fine holes being exposed
holding surface; a plurality of asperities formed o
holding surface and connected to the fine holes; an
electrode embedded in the disk-shaped member, where
when the vacuum source is operated to produce a vac
the holding surface through the fine holes and ther
hold the wafer through the tape on the holding surf
under suction, the asperities formed on the holding
surface function as a suction passage communicating
the fine holes.

With this configuration, the asperities are
on the holding surface of the electrostatic chuck.
Accordingly, when the wafer is held through the tap
the holding surface, the generation of bubbles betw
the tape and the holding surface can be suppressed
because the asperities are connected to the fine ho
AS a result, the tape burning can be prevented in
subsequently performing given processing such as pl
etching to the wafer.

According to the present invention, the gen
of bubbles between the tape and the holding surface
be suppressed to thereby prevent the tape burning.

The above and other objects, features, and

advantages of the present invention and the manner
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realizing them will become more apparent, and the

invention itself will best be understood from a stu dy of
the following description and appended claim with

reference to the attached drawings showing a prefer red

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIGS. 1A, 1B, and 1C are enlarged sectional views
of an essential part of a conventional electrostati c
chuck in the case that a wafer is held on the
electrostatic chuck;

FIG. 2 is a schematic sectional view of a p lasma
etching apparatus including an electrostatic chuck
according to a preferred embodiment of the present
invention;

FIG. 3 is an enlarged perspective view of t he
electrostatic chuck shown in FIG. 2; and

FIGS. 4A and 4B are enlarged sectional view S
showing the process of holding a wafer on the
electrostatic chuck under suction according to this

preferred embodiment.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

In a plasma etching apparatus, a wafer proc essed by



grinding is held on an electrostatic chuck by
electrostatic attraction. FIGS. 1A, 1B, and 1C are
enlarged sectional views of an essential part of a
conventional electrostatic chuck 2 in the case that
wafer W is held on the electrostatic chuck 2. FIG.
shows a condition that the wafer W has just been lo
into a chamber in a plasma etching apparatus, FIG.
shows a condition that the chamber has been evacuat
and FIG. 1C shows a condition that plasma etching i
being performed in the chamber.

As shown in FIGS. 1A to 1C, the electrostat
2 is provided in a chamber C (see FIG. 2) constitut
vacuum chamber. The electrostatic chuck 2 is forme
a disk-shaped member larger in diameter than the wa
A plurality of fine holes 20 are formed in the disk
shaped member constituting the electrostatic chuck
as to be exposed to the upper surface of the disk-s
member, that is, the upper surface of the electrost
chuck 2. Thus, the upper surface of the disk-shape
member having the plural fine holes 20 is formed as
holding surface 21 of the electrostatic chuck 2. T

the plural fine holes 20 open to the holding surfac

Further, a common communication passage 22 is forme

the disk-shaped member of the electrostatic chuck 2
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to communicate with the plural fine holes 20. The
communication passage 22 is connected to (in
communication with) a vacuum source 23.

In the electrostatic chuck 2 as configured
the wafer W is temporarily held on the holding surf
by a suction force produced by the vacuum source 23
means for temporarily holding the wafer W before
permanently holding the wafer W by using electrosta
attraction. More specifically, as shown in FIG. 1A
tape T as a protective member is attached to the lo
surface of the wafer W. The wafer W is placed thro
tape T on the holding surface 21. Thereafter, the
source 23 is operated to produce a vacuum as a suct
force and thereby suck the wafer W and the tape T p

on the holding surface 21 because the plural fine h

20 and the communication passage 22 are in communic

with the vacuum source 23 and the plural fine holes
open to the holding surface 21. Thus, the wafer W
tape T are held on the holding surface 21 under suc
The plural fine holes 20 are arranged at gi
intervals in the disk-shaped member of the electros
chuck 2, so that the whole of the lower surface of
tape T (the wafer W) is not uniformly held under su

on the holding surface 21. More specifically, the
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periphery of each fine hole 20 is mainly held under
suction on the holding surface 21. Accordingly, as

in FIG. 1A, there is a possibility that a bubble B
generated between the lower surface of the tape T a
holding surface 21 in the area between any adjacent
of the plural fine holes 20. The lower surface of

tape T is flat, and is kept in close contact with t
holding surface 21 in the area near each fine hole
Accordingly, the bubble B is hard to escape in the
between the adjacent fine holes 20.

When the bubble B is left between the tape
the holding surface 21, the bubble B is expanded in
chamber C evacuated as shown in FIG. 1B. When plas
etching is performed in this condition where a part
the workpiece (the wafer W and the tape T) is separ
from the holding surface 21, the periphery of the b
B rises in temperature due to the heat generated in
etching.

As shown in FIG. 1C, a cooling water is pas
through a water jacket (not shown) formed inside th
electrostatic chuck 2 during etching, thereby suppr
an abnormal rise in temperature of the electrostati
chuck 2 and the wafer W. However, as described abo
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bubble B has been generated is not in contact with
holding surface 21, so that the tape T is not prope
cooled at this noncontact position. As a result, t
a possibility that the tape T may be exposed to hig
temperatures in the vicinity of the bubble B and
accordingly may be burned to be perforated, that is
there is a possibility of so-called “tape burning.”

To suppress the generation of the bubble B
the tape burning, it is considered to reduce the sp
between the adjacent fine holes 20 (the pitch of th
holes 20). However, when the fine holes 20 increas
number, the number of man-hours for machining in
manufacturing the electrostatic chuck 2 increases,
causing an undesirable result from the viewpoint of
manufacturing cost.

In the electrostatic chuck 2, the holding f
be increased by increasing the contact area between
holding surface 21 and the wafer W (the lower surfa
the tape T in FIGS. 1A to 1C), so that the wafer W
stably held on the holding surface 21 under suction
Accordingly, there is a case that the holding surfa
of the electrostatic chuck 2 is mirror-finished.

The tape T to be attached to the wafer W is

composed of a base sheet and an adhesive layer form
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the base sheet. The base sheet of the tape T is fo
resin. The hardness of the base sheet of the tape
varies with the kind of the resin. For example, th
sheet of the tape T may be formed of a relatively s
resin such as polyolefin (PO) and polyurethane (PU)
may be formed of a relatively hard resin such as
polyethylene terephathalate (PET).

In the case that the base sheet of the tape
formed of a relatively hard resin, the bubble B is
generated between the holding surface 21 and the ta
even in the case that the holding surface 21 of the
electrostatic chuck 2 is a mirror-finished surface.
Accordingly, the holding force of holding the wafer
the holding surface 21 under suction is hardly infl
so that the problem of tape burning mentioned above
hardly occurs.

On the other hand, in the case that the bas
of the tape T is formed of a relatively soft resin,
is a possibility that the tape T may come into clos
contact with the holding surface 21 as a mirror-fin
surface in some area and the tape T may come into
noncontact with the holding surface 21 in the other
to generate the bubble B. As a result, when the ch

of the etching apparatus is evacuated, the bubble B
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expanded and there is a possibility that the tape b
may therefore be caused in performing the etching,
that the etching may not be properly performed.

To cope with this problem, the present inve
have paid attention to the roughness of the holding
surface 21 of the electrostatic chuck 2 (i.e., the
flatness of the holding surface 21) and have found
the generation of the bubble B between the tape T a
holding surface 21 in holding the wafer W on the ho
surface 21 can be suppressed by providing roughness
the holding surface 21.

In a preferred embodiment of the present in
there is provided an electrostatic chuck 4 (see FIG
and 3) having a rough holding surface 41 with minut
marks (asperities D). That is, the holding surface
the electrostatic chuck 4 is a rough surface formed
providing the minute marks. As similar to the
conventional electrostatic chuck 2, the electrostat
chuck 4 has a plurality of fine holes 40, and the
asperities D are in communication with the fine hol
to thereby form a suction passage on the holding su
41. Accordingly, even when the bubble B is generat
between the tape T and the holding surface 41, the

B is sucked through this suction passage to a vacuu
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source 43 (see FIG. 2), thus allowing the removal o
bubble B. Thus, the expansion of the bubble B gene
between the lower surface of the tape T and the hol
surface 41 can be suppressed to thereby prevent the
burning in performing plasma etching later.

A plasma etching apparatus 1 according to t
preferred embodiment will now be described with ref
to FIGS. 2 and 3. FIG. 2 is a schematic sectional
the plasma etching apparatus 1, and FIG. 3 is an en
perspective view of an electrostatic chuck 4 includ
the plasma etching apparatus 1. In the following
description, substantially the same parts as those
in FIGS. 1A to 1C will be denoted by the same refer
numerals for convenience of illustration.

The plasma etching apparatus 1 is of a capa
coupled plasma (CCP) type in this preferred embodim
However, the plasma etching apparatus applicable in
present invention may be also of an inductively cou
plasma (ICP) type or of any other various plasma ty

As shown in FIG. 2, the plasma etching appa
includes a housing 10 for defining a predetermined
chamber (chamber C), and a wafer W is processed by
etching to remove grinding marks. The housing 10 h

gas inlet 11 for introducing a reactant gas or the

12

f the
rated
ding

tape

his
erence
view of
larged

ed in

shown

ence

citively
ent.
the
pled
pes.
ratus 1
vacuum
plasma
asa

like



into the chamber C before etching and a gas outlet
removing the reactant gas from the chamber C after
etching. There are provided in the chamber C the
electrostatic chuck 4 as a lower electrode unit for
forming an electric field and an upper electrode un
vertically opposed to the electrostatic chuck 4 wit
predetermined spacing defined therebetween.

The wafer W as a workpiece is a substantial
shaped semiconductor wafer formed of silicon (Si) o
gallium arsenide (GaAs), for example. Atape T as
protective member is attached to the lower surface
wafer W as viewed in FIG. 2. The wafer W is not li
to such a semiconductor wafer in the present invent
but any wafer to be held on the electrostatic chuck
be used. For example, the wafer W may be an optica
device wafer formed of sapphire or silicon carbide.

Although not shown, the tape T is an adhesi

composed of a base sheet and an adhesive layer (pas

layer) formed on one side of the base sheet (the up
surface of the base sheet as viewed in FIG. 2). Th
sheet is formed of resin. For example, the base sh
formed of a relatively soft resin such as polyolefi
and polyurethane (PU). However, the resin forming

base sheet is not limited to a relatively soft resi
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may be suitably changed.

As shown in FIGS. 2 and 3, the electrostati
4 is a disk-shaped member larger in diameter than t
wafer W. The electrostatic chuck 4 is formed of ce
for example. The electrostatic chuck 4 has a plura
fine holes 40 (suction holes), which are exposed to
upper surface as a holding surface 41. The plural
holes 40 are formed in an area radially inside the
circumference of the wafer W and arranged at given

intervals. The electrostatic chuck 4 further has a

communication passage 42 communicating with the plu

fine holes 40. The common communication passage 42

connected through a valve (not shown) to a vacuum s
43. That is, the plural fine holes 40 are in
communication with the vacuum source 43.

Further, the holding surface 41 has a plura
(numerous) minute asperities (marks) D formed by bl
lapping, or grinding, for example. In the case of
adopting grinding to form the asperities D, the gri
marks formed by grinding are crossed to form the
asperities D. That is, the holding surface 41 is a
surface having a predetermined roughness provided b
numerous asperities D. The roughness of the holdin

surface 41 may be suitably changed to such an exten
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no bubble is generated between the tape T and the h
surface 41 and that the holding force for holding t
wafer W under suction is not reduced. As described
in detail, the asperities D are in communication wi
plural fine holes 40 and a suction passage is accor
formed on the holding surface 41 i.e., many pits fo
by the asperities D are in communication with the p
fine holes 40 to thereby define a suction passage b
the tape T and the rough holding surface 41.

In the electrostatic chuck 4, the air prese
the holding surface 41 is sucked through the plural
holes 40 and the communication passage 42 to the va
source 43, thereby producing a vacuum (suction forc
the holding surface 41. Accordingly, the wafer W ¢
temporarily held on the holding surface 41 under su

The electrostatic chuck 4 further includes
of electrodes (lower electrodes) 44. The pair of
electrodes 44 are embedded in the disk-shaped membe
constituting the electrostatic chuck 4 in an almost
area below the holding surface 41. Each electrode
connected to a DC power source 45. Accordingly, DC
is applied from the DC power source 45 to the pair
electrodes 44, thereby generating static electricit

the holding surface 41. Accordingly, the wafer W ¢

15

olding
he
later
th the
dingly
rmed
lural

etween

nt on
fine
cuum
e) on
an be
ction.

a pair

all
44 is
power
of

y on

an be



electrostatically held on the holding surface 41, t
the wafer W can be permanently held on the holding
surface 41 by electrostatic attraction. Each elect
may have a unipolar structure or a bipolar structur
The electrostatic chuck 4 is connected to a
power source 46. On the other hand, the upper elec
unit 5 is connected to a ground 51. The upper elec
unit 5 has a lower surface opposed to the upper sur
of the wafer W held on the electrostatic chuck 4.
The operation of the plasma etching apparat
according to this preferred embodiment will now be

described with reference to FIG. 2 and FIGS. 4A and

FIGS. 4A and 4B are schematic sectional views showi

process of holding the wafer W through the tape T o
electrostatic chuck 4 under suction. More specific
FIG. 4A shows a condition that the wafer W is place
the holding surface 41 of the electrostatic chuck 4
FIG. 4B shows a condition that the wafer W is held
holding surface 41 under suction by operating the v
source 43 after the condition shown in FIG. 4A.

In the operation of the plasma etching appa
the following three steps are performed to remove t
grinding marks left on the ground surface of the wa

That is, a plasma etching method using the plasma e
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apparatus 1 includes a suction holding step (tempor
holding step) of holding the wafer W on the electro
chuck 4 under suction, an electrostatic holding ste
(permanent holding step) of holding the wafer W on
electrostatic chuck 4 by electrostatic attraction,
plasma etching step of plasma-etching the exposed s
(upper surface or ground surface) of the wafer W.

The suction holding step is first performed
shown in FIG. 2, the wafer W is transferred by any
transfer means (not shown) into the chamber C of th
plasma etching apparatus 1. More specifically, the
W is placed through the tape T on the holding surfa
in such a manner that the center of the wafer W coi
with the center of the holding surface 41 of the
electrostatic chuck 4.

As described above, the holding surface 41
numerous asperties D. As shown in FIG. 4A, when th
W is placed on the holding surface 41, slight gaps
(pits) are formed by the numerous asperities D betw
the lower surface of the tape T and the holding sur
41. The gaps G are connected to the plural fine ho
That is, the gaps G constitute the suction passage
on the holding surface 41 due to the asperities D.

Accordingly, the gaps G are in communicatio
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the plural fine holes 40 and the communication pass

connected to the vacuum source 43. When the vacuum

43 is operated, the air present on the holding surf
is sucked by the vacuum source 43 to thereby produc
vacuum (suction force) on the holding surface 41.
time, the vacuum is also produced in the gaps G, so
the tape T formed of a relatively soft resin is suc
the holding surface 41 by the vacuum.

As a result, the lower surface of the tape
brought into close contact with the holding surface
as to follow the uneven shape of the holding surfac
as shown in FIG. 4B. In this manner, the tape T is
brought into close contact with the holding surface
as to fill the gaps G. Accordingly, the bubble is
generated between the tape T and the holding surfac
Even when the bubble is generated between the tape
the holding surface 41, the bubble generated can be
gradually sucked off through the gaps G as the suct
passage during the suction operation by the vacuum
43. As a result, the bubble can be finally removed

As described above, the asperities D are
intentionally formed on the holding surface 41 (i.e
holding surface 41 is intentionally marked) to ther

form a suction passage on the holding surface 41, s

18

age 42
source
ace 41
ea

At this
that

ked to

Tis
41 so

e4l

41 so
hardly
e 4]1.

T and

ion

source

., the
eby

o that



the asperities D are used as the suction passage in
holding the wafer W through the tape T on the holdi
surface 41 under suction. With this configuration,
generation of bubbles between the tape T and the ho
surface 41 can be minimized. Further, whether or n
bubble generated has been removed may be determined
monitoring a suction period or a suction pressure o
making a visual check or the like. Thusly, the waf
can be temporarily held on the holding surface 41.
After performing the suction holding step,
electrostatic holding step is performed in the foll
manner. In the electrostatic holding step, the suc
holding of the wafer W on the holding surface 41 by
vacuum source 43 is canceled. Thereafter, DC power
supplied from the DC power source 45 to the pair of
electrodes 44, thereby producing static electricity
the holding surface 41. Accordingly, the wafer W i
through the tape T on the holding surface 41 by
electrostatic attraction (by an electrostatic force
Thus, the suction holding of the wafer W by the vac
source 43 is smoothly changed to the elelectrostati
holding of the wafer W by electrostatic attraction.
Accordingly, the wafer W can be permanently held on

holding surface 41 in the condition where the tape
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in close contact with the holding surface 41 withou
bubble therebetween as shown in FIG. 4B.

After performing the electrostatic holding
the plasma etching step is performed in the followi
manner. In the plasma etching step, the chamber C
evacuated and a reactant gas is next introduced fro
gas inlet 11 into the chamber C. Since the generat
the bubble is suppressed in the suction holding ste
mentioned above, the expansion of the bubble due to
evacuation of the chamber C can be eliminated. A
fluorine-based stable gas is used as the reactant g
this preferred embodiment. Examples of the fluorin
stable gas include sulfur hexafluoride (SF6), carbo
tetrafluoride (CF4), and nitrogen trifluoride (NF3)

In the condition where the reactant gas is
So as to cover the wafer W, an RF voltage is applie
between the electrostatic chuck 4 and the upper ele
unit 5 by operating the RF power source 46, thereby
dissociating the reactant gas into a plasma (radica
Accordingly, the ground surface (exposed surface) o
wafer W is etched by the plasma of the reactant gas
performing dry etching (isotropic etching) due to a
radical chain reaction. As a result, the grinding

left on the ground surface of the wafer W can be re
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to thereby improve the die strength. As described

no bubble is generated between the tape T and the h
surface 41. Accordingly, there is no possibility o
burning in the plasma etching step. As a modificat
plurality of gas discharge openings may be formed o
lower surface of the upper electrode unit 5, so as
supply the reactant gas from the lower surface of t
upper electrode unit 5.

According to this preferred embodiment, the
surface 41 of the electrostatic chuck 4 is intentio
marked to form the numerous irregular asperities D.
Accordingly, even when the lower surface of the tap
sucked by the vacuum produced on the holding surfac
the slight gaps G due to the asperities D can be
connected to the fine holes 40, and the gaps G betw
the tape T and the holding surface 41 can be sucked
the vacuum. Accordingly, the generation of the bub
between the lower surface of the tape T and the hol
surface 41 can be suppressed. Even if the bubble i
generated, the bubble can be removed through the ga
due to the asperities D as a suction passage. Acco
the plasma etching step is performed in the conditi
where no bubble is present between the tape T and t

holding surface 41, so that the tape burning can be
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prevented. Further, it is not necessary to increas
number of the fine holes 40, so as to prevent the
generation of bubbles. Accordingly, any existing
configuration can be used to thereby prevent an inc
in cost.

While the electrostatic chuck 4 is included
plasma etching apparatus 1 in the above preferred
embodiment, this configuration is merely illustrati
That is, the electrostatic chuck according to the p
invention can be applied to any apparatus.

The steps of the plasma etching method ment
above are merely illustrative, and the operation of

plasma etching apparatus 1 and the operation of an

operator in each step may be suitably changed in se

Further, each step may be performed in a fully auto

manner or may be manually performed by the operator

Further, while the base sheet of the tape T

formed of a relatively soft resin such as polyolefi

and polyurethane (PU) in the above preferred embodi

this configuration is merely illustrative. The bas

of the tape T may be formed of a relatively hard re
such as polyethylene terephthalate (PET). In this
when the tape T is sucked to the holding surface 41

lower surface of the tape T is not brought into clo
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contact with the holding surface 41. That is, unli
condition shown in FIG. 4B, the lower surface of th
T does not follow the asperities D of the holding s
41.

However, the wafer W is held through the ta
the holding surface 41 under suction in the conditi
where the slight gaps G defined between the lower s
of the tape T and the holding surface 41 is maintai
Accordingly, the generation of bubbles can be suppr
by the presence of the slight gaps G. Even if bubb
generated between the tape T and the holding surfac
the bubbles generated can be gradually sucked off t
the gaps G as a suction passage during the operatio
the vacuum source 43. As a result, the bubbles gen
can be finally removed. In this manner, according
electrostatic chuck 4 mentioned above, the generati
bubbles can be suppressed regardless of the materia
the tape T, that is, regardless of the hardness of
tape T.

Further, the above preferred embodiment and
modifications may be combined generally or partiall
perform other preferred embodiments.

Further, the present invention is not limit

the above preferred embodiment and modifications
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mentioned above, but various modifications, replace
and changes may be made within the scope of the pre
invention. Further, if the technical idea of the p
invention can be realized by any other methods usin
technical progress or derivative techniques, the pr
invention may be embodied by using these methods.
Accordingly, the present invention claimed herein i
intended to cover all embodiments that may fall wit
the scope of the present invention.

As described above, the present invention h
effect that the tape burning can be prevented. In
particular, the present invention is useful as an
electrostatic chuck applicable to a plasma etching
apparatus.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claim and
changes and modifications as fall within the equiva
of the scope of the claim are therefore to be embra

the invention.
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WHAT IS CLAIMED | S

1. An electrostatic chuck having a holding
for holding a wafer with a tape attached to one sid
said wafer in a condition where said tape is in con
with said holding surface, said tape including a ba
sheet and a paste layer formed on one side of said
sheet, said base sheet being formed of resin, said
electrostatic chuck comprising:

a disk-shaped member having a plurality of
holes communicating with a vacuum source, said fine
being exposed to said holding surface;

a plurality of asperities formed on said ho
surface and connected to said fine holes; and

an electrode embedded in said disk-shaped m

wherein when said vacuum source is operated
produce a vacuum on said holding surface through sa
fine holes and thereby hold said wafer through said
on said holding surface under suction, said asperit
formed on said holding surface function as a suctio

passage communicating with said fine holes.
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