WAFER UNLQOADI NG METHOD

BACKGROUND COF THE | NVENTI ON

Field of the Invention

The present invention relates to a wafer unloading
met hod for unloading a wafer from an electrostatic chuck
t abl e.

Description of the Related Art

In a plasma etching apparatus for perform ng plasna
etching to a wafer in a vacuum environnent, an
el ectrostatic chuck table is used to electrostatically
hold the wafer in a vacuum chanber (see Japanese Patent

Lai d- open No. 2001-358097, for exanple).

SUMVARY OF THE | NVENTI ON

In unl oading the wafer fromthe el ectrostatic chuck
table electrostatically holding the wafer, peel i ng
electrification occurs between the electrostatic chuck
table and the wafer kept in close contact with each other.
If static electricity remains in the electrostatic chuck
table after unholding the wafer from the electrostatic
chuck table, there is a possibility that an electrostatic
holding force by the electrostatic chuck table my be

reduced in next hol di ng anot her waf er on t he



el ectrostatic chuck table.

It is therefore an object of the present invention
to provide a wafer unloading nethod which can prevent a
reduction in el ectrostatic hol di ng force by the
el ectrostatic chuck table due to peeling electrification.

In accordance with an aspect of +the present
I nvention, there is provided a wafer unloading nethod for
unloading a wafer from an electrostatic chuck table
el ectrostatically holding the wafer by applying a voltage
to the electrostatic chuck table, the wafer unloading
nmet hod including a voltage application stopping step of
stopping the application of the voltage to the
el ectrostatic chuck table electrostatically holding the
wafer; a static elimnating voltage applying step of
passing a current reverse in direction to a current
passed to t he el ectrostatic chuck tabl e for
el ectrostatically holding the wafer after performng the
vol tage application stopping step, thereby applying a
static el i m nating vol t age for cancel i ng peel i ng
electrification to the electrostatic chuck table; and an
unholding step of unholding the wafer from the
el ectrostatic chuck table in the condition where the
static elimnating voltage is being kept applied to the

el ectrostatic chuck table, after performng the static



el i m nating vol tage appl yi ng step.

Preferably, the electrostatic chuck table has a
hol ding surface for holding the wafer, an air discharge
port opening to the holding surface, and an air passage
having one end connected to the air discharge port and
the other end connected to an air source; the wafer
unl oading nmethod further including an air blow step of
di scharging air from the air discharge port after
performing the static elimnating voltage applying step
and before perform ng the unholding step; whereby the air
is supplied from the air source through the air passage
to the air discharge port and then discharged from the
air discharge port toward the wafer held on the holding
surface of the electrostatic chuck table.

Preferably, the wafer wunloading method further
i ncl udes a suction pad contact making step of making the
contact of a conductive suction pad with the wafer held
on the electrostatic chuck table before performng the
static elimnating voltage applying step; and a suction
hol ding step of holding the wafer under suction by using
the conductive suction pad, after performng the suction
pad contact making step and before performng the air
bl ow st ep.

According to the present invention, the static



el i m nating vol t age for cancel i ng t he peel i ng
electrification is applied to the electrostatic chuck
tabl e before unholding the wafer from the electrostatic
chuck table. Accordingly, the electrostatic chuck table
Is charged with polarity opposite to that of electric
charge produced in peeling electrification, so that the
occurrence of peeling electrification in unholding the
wafer fromthe electrostatic chuck table can be prevented.
Further, after unholding the wafer fromthe electrostatic
chuck table, the charged condition of the electrostatic
chuck table can be cancel ed. Accordingly, in next holding
another wafer on the electrostatic chuck table, a
reduction in electrostatic holding force by the
el ectrostatic chuck table can be prevented.

In the case that the electrostatic chuck table has
a holding surface for holding the wafer, an air discharge
port opening to the holding surface, and an air passage
having one end connected to the air discharge port and
the other end connected to an air source, and that the
waf er unl oading nmethod further includes an air blow step
of discharging air from the air discharge port after
performng the static elimnating voltage applying step
and before performng the unholding step as described

above, the following effect can be exhibited. That is,



the suction force acting between the wafer and the
hol ding surface of the electrostatic chuck table due to
vacuum can be renoved by the air discharged fromthe air
di scharge port. Accordingly, there is no possibility that
the wafer nmay be damaged in unholding the wafer from the
el ectrostatic chuck table.

The above and other obj ect s, features and
advantages of the present invention and the manner of
realizing them wll becone nore apparent, and the
invention itself wll best be understood from a study of
the following description and appended <clains wth
reference to the attached drawi ngs showing a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a vertical sectional view of a plasna
et chi ng appar at us;

FIG 2 is a vertical sectional view showing a
condition that a conductive suction pad is in contact
with a wafer placed on an electrostatic chuck table and a
voltage is applied to the electrostatic chuck table to
produce an el ectrostatic hol di ng force for
el ectrostatically holding the wafer on the electrostatic

chuck tabl e;



FIG 3 is a vertical sectional view showing a
condition that the conductive suction pad is in contact
with the wafer held on the electrostatic chuck table and
a static elimnating voltage 1is applied to the
el ectrostatic chuck table to elimnate static electricity
fromthe electrostatic chuck table; and

FIG 4 is a vertical sectional view showing a
condition that the static elimnating voltage is kept
applied to the electrostatic chuck table and the wafer is
unheld from the electrostatic chuck table by operating

t he suction pad.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBQODI MENT

Referring to FIG 1, there is shown a plasm
etching apparatus 1 for performng plasma etching to a
wafer W in a vacuum environnent (under a reduced
pressure). The plasma etching apparatus 1 shown in FIG 1
i ncludes an electrostatic chuck table 3 having a hol ding
surface 31la for holding the wafer W a vacuum chanber 6
equi pped with evacuating neans 64 for evacuating the
inside space of the vacuum chanber 6 in which the
el ectrostatic chuck table 3 is provided, and transfer
nmeans 7 for loading the wafer Winto the vacuum chanber 6

and unl oadi ng the wafer Wout of the vacuum chanber 6.



The electrostatic chuck table 3 includes a shaft
portion 30 vertically novably supported through a bearing
30a to a lower portion of the vacuum chanber 6 and a
wafer holding portion 31 formed of a dielectric such as
ceramic (e.g., alumna and titanium oxide). As shown in
FI G 1, the electrostatic chuck table 3 has a
substantially T-shaped configuration as viewed in
vertical section. The wafer holding portion 31 is a disk-
shaped portion, and it is integrally connected to the
upper end of the shaft portion 30. That is, the wafer
hol ding portion 31 is integral with the shaft portion 30.
The upper surface of the wafer holding portion 31
functions as the holding surface 3la forned of a
dielectric for holding the wafer W The wafer hol ding
portion 31 may be configured by formng a dielectric film
such as a ceramc filmon a separate base.

As shown by a broken line, a cooling water passage
39a for passing a cooling water is forned inside the
shaft portion 30 and the wafer holding portion 31.
Cooling water supplying neans 39 is connected to the
cooling water passage 39a, so as to supply a cooling
water to the cooling water passage 39a and thereby cool
the inside of the electrostatic chuck table 3. In the

case that a protective tape (not shown) is attached to



the wafer W as a workpiece to be processed, the cooling
wat er supplied from the cooling water supplying neans 39
can maintain the tenperature of the holding surface 3la
of the electrostatic chuck table 3 at a tenperature such
that no gas is generated from the protective tape during
pl asma et chi ng.

A nmetal plate 34 as an electrode for generating
el ectric charge by applying a voltage is enbedded in the
el ectrostatic chuck table 3. The netal plate 34 is a
circular plate provided parallel to the holding surface
3la. The netal plate 34 is connected through first wiring
37 to the plus termnal of a direct current (DC) power
source 36. Accordingly, when a high DC voltage is applied
from the DC power source 36 to the netal plate 34,
el ectric charge (static electricity) due to polarization
is generated on the holding surface 3la, so that the
wafer W can be electrostatically held on the holding
surface 31la by a Coul onb force.

Second wiring 33 is connected at one end thereof to
a connection point 37a of the first wiring 37 shown in
FIG 1. A switch 360 is provided on the first wiring 37
bet ween the connection point 37a and the DC power source
36. Further, a switch 33a is provided on the second

wiring 33. The other end of the second wiring 33 is



connected to the minus termnal of a DC power source 32.

As shown in FIG 1, an air passage 38a is forned in
the shaft portion 30 and the wafer holding portion 31.
One end (upper end) of the air passage 38a is branched
into a plurality of radial passages 38b in the wafer
hol ding portion 31 so as to extend radially outward. An
air source 38 conposed of a vacuum generating apparatus
and a conpressor is connected to the other end (I|ower
end) of the air passage 38a.

A plurality of air discharge ports 31b extend from
each radial passage 38b and open to the holding surface
3la of the electrostatic chuck table 3. Each air
di scharge port 31b extends through the netal plate 34 in
the thickness direction thereof (Z direction). Thus, the
upper end of each air discharge port 31b opens to the
hol ding surface 3la of the electrostatic chuck table 3,
and the lower end of each air discharge port 31b is
connected to each radial passage 38b branched from the
air passage 38a.

A gas discharge head 2 for discharging a reactant
gas is vertically novably supported through a bearing 20
to an upper portion of the vacuum chanber 6. A gas
di ffusion space 21 is defined inside the gas discharge

head 2. A gas inlet passage 2la is connected to an upper



portion of the gas diffusion space 21, and a plurality of
gas outlet passages 21b are connected to a |ower portion
of the gas diffusion space 21. The |ower end of each gas
outl et passage 21b opens to the |ower surface of the gas
discharge head 2 so as to be directed toward the
el ectrostatic chuck table 3.

An air cylinder 23 is connected to the gas
di scharge head 2, so as to vertically nove the gas
di scharge head 2. The air cylinder 23 includes a cylinder
tube 23a containing a piston (not shown) and having a
bottom at the lower end (at a base end in the -Z
direction) which is fixed to the upper surface of the
vacuum chanber 6, a piston rod 23b inserted in the
cylinder tube 23a and having one end (lower end) fixed to
the piston, and a connecting nenber 23c fixed to the
other end (upper end) of the piston rod 23b for
supporting the gas discharge head 2. Wen air is supplied
to the cylinder tube 23a or discharged from the cylinder
tube 23a, the pressure inside the cylinder tube 23a is
changed to thereby vertically nove the piston rod 23b in
the Z direction. As a result, the gas discharge head 2 is
vertically noved.

A reactant gas source 25 is connected to the gas

I nl et passage 2la fornmed inside the gas discharge head 2.
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For exanple, the reactant gas source 25 contains a
fluorine-based gas such as SFs, CF4;, GFs, and GCF,; as the
reactant gas. In addition to the reactant gas source 25,
an assi st gas source (not shown) containing an assist gas
for assisting a plasma etching reaction may be connected
to the gas inlet passage 2la. |In this case, a rare gas
such as Ar and He is contained as the assist gas in the
assi st gas source.

A radio frequency (RF) power source 28 is connected
through a matching unit 27 to the gas discharge head 2.
By supplying an RF power from the RF power source 28
through the matching unit 27 to the gas discharge head 2,
the gas discharged from the gas outlet passages 21b can
be dissociated to forma plasna.

The vacuum chanber 6 has a side wall portion forned
with a |oad/unload opening 62 for |oading and unl oadi ng
the wafer W A shutter 62a for closing the | oad/unl oad
opening 62 is novably provided on the outer surface of
the side wall portion of the vacuum chanber 6. The
shutter 62a is adapted to be vertically noved by shutter
novi ng neans 62b such as an air cylinder.

The | ower portion of the vacuum chanber 6 is forned
wi th an evacuation opening 64a, which is connected to the

evacuating neans 64 for reducing the pressure inside the
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vacuum chanber 6. Accordi ngly, by operating the
evacuating neans 64, the pressure inside the vacuum
chanber 6 can be reduced to a predeterm ned degree of
vacuum

The transfer neans 7 shown in FIG 1 includes a
suction pad 70 having a circular outside shape, for
exanpl e. The suction pad 70 includes a suction hol ding
menber 700 for holding the wafer W under suction, the
suction holding nenber 700 being fornmed of a conductive
porous material such as carbon porous naterial and neta
porous nmaterial, and a frane nenber 701 for supporting
the suction hol ding nenber 700. A suction line 7l1la is
connected at one end thereof to the suction holding
menber 700. The other end of the suction line 7l1la is
connected to a vacuum source 71 such as a vacuum
generating apparatus and a conpressor. The suction
hol di ng menber 700 has a l|lower surface as a conductive
hol di ng surface 700a, which is an exposed surface flush
with the ower surface of the franme nenber 701. When the
vacuum source 71 is operated to generate a suction force,
this suction force is transmtted through the suction
line 7l1la to the holding surface 700a of the suction
hol di ng nenber 700, so that the wafer Wcan be hel d under

suction by the holding surface 700a of the suction
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hol di ng menber 700 included in the suction pad 70.

A connecting nenber 790 is fixed at a |ower end
thereof to the upper surface of the frame nenber 701 of
the suction pad 70, and an arm 79 is fixed at one end
portion thereof to the upper end of the connecting nenber
790. That is, the upper end of the connecting nenber 790
is fixed to the I ower surface of the arm 79. Accordingly,
the suction pad 70 is fixed through the connecting nmenber
790 to the arm79. The arm 79 is novable or rotatable in
a horizontal plane and also vertically novable in the Z
di rection.

The transfer neans 7 further includes third wring
72 for connecting the suction pad 70 to the ground. The
third wwring 72 is grounded at one end 72b and connected
at the other end 72a to the suction hol di ng nenber 700 of
the suction pad 70.

As shown in FIG 1, a resistor 80 and a resistor 81
are connected in series with the third wiring 72, and a
voltneter 84 for neasuring a voltage across the resistor
81 is connected in parallel to the resistor 81. The
resistors 80 and 81 and the voltneter 84 constitute
vol t age neasuri ng neans 8.

As shown in FIG 1, the plasnma etching apparatus 1

i ncl udes control neans 9 configured by a central
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processing unit (CPU), storage elenent such as nenory,
etc. The control nmeans 9 controls various etching
conditions including the amount of an etching gas to be
di scharged, the tinme duration of discharge of the etching
gas, and the RF power to be applied.

The operation of the plasma etching apparatus 1
shomn in FIG 1 will now be described in the case of
performng plasma etching to the wafer W in a vacuum
envi r onnent after hol di ng t he waf er W on t he
el ectrostatic chuck table 3. For exanple, the wafer Wis
a sem conductor wafer having a circular outside shape.
The wafer W has a front side W on which a plurality of
devices are previously formed and a back side W opposite
to the front side Wa. The back side W of the wafer Wis
a work surface to be plasna-etched. A protective tape
(not shown) nmay be attached to the front side WA of the
wafer W so as to protect the devices.

The arm 79 is operated to nove the suction pad 70
in a horizontal plane and thereby position the suction
pad 70 directly above the wafer W Thereafter, the arm 79
is lowered in the -Z direction until the holding surface
700a of the suction pad 70 comes into contact with the
back side W of the wafer W Thereafter, the vacuum

source 71 is operated to apply a vacuum to the hol ding
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surface 700a of the suction pad 70, thereby holding the
wafer W on the holding surface 700a under suction as
shown in FIG 1.

Thereafter, the transfer neans 7 is operated to
|l oad the wafer Winto the vacuum chanber 6 and set the
wafer W on the electrostatic chuck table 3, Mor e
specifically, the shutter 62a of the vacuum chanber 6 is
opened. Thereafter, the suction pad 70 hol ding the wafer
W under suction is noved through the | oad/unload opening
62 into the vacuum chanber 6 and then positioned directly
above the electrostatic chuck table 3. Thereafter, the
suction pad 70 is lowered until the front side Wa of the
wafer W conmes into contact with the holding surface 3la
of the electrostatic chuck table 3. Thus, the wafer Wis
placed on the holding surface 3la of the electrostatic
chuck table 3.

After placing the wafer W on the electrostatic
chuck table 3, the switch 360 for the DC power source 36
is turned on as shown in FIG 2 to supply electric power
from the DC power source 36 through the first wiring 37
to the electrostatic chuck table 3. Accordingly, a
current is passed in the direction shown by an arrow Rl
in FIG 2, and a predeterm ned DC voltage (e.g., 5000 V)

iIs applied to the netal plate 34, so that dielectric
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pol ari zati on occurs between the wafer Wand a dielectric
| ayer in the wafer holding portion 31 fornmed above the
netal plate 34. Due to this dielectric polarization,
positive (+) charge is concentrated in the vicinity of
the holding surface 31la of the wafer holding portion 31

Since the electrostatic chuck table 3 and the suction pad
70 are connected with each other through the wafer W
negative (-) charge is supplied through the third wiring
72 and the conductive suction holding nenber 700 to the
wafer W Accordingly, the wafer Wis negatively charged,
whereas the holding surface 3la is positively charged. As
a result, the wafer Wis held on the holding surface 3la
by an electrostatic holding force acting between the
wafer W and the holding surface 3la. In FIG 2, the
vacuum chanmber 6 is not shown.

At this tine, a voltage (transient voltage) applied
to the resistor 81 of the voltage neasuring neans 8 in
suppl ying negative (-) charge to the wafer Wis neasured
at both ends of the resistor 81 by using the voltneter 84.
The voltage across the resistor 81 as neasured by the
voltneter 84 rapidly rises froma steady-state voltage to
a transient voltage. Thereafter, the voltage gradually
decreases to restore the steady-state voltage. The

control means 9 is connected to the voltneter 84.
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Accordingly, information on such a change in the voltage
across the resistor 81 is transmtted from the voltneter
84 to the control nmeans 9. Then, the control neans 9
determ nes the anmobunt of negative charge in the wafer W
fromthe vol tage change. Further, according to the anount
of negative charge in the wafer W as determ ned above,
the control nmeans 9 determnes that the wafer W has been
sufficiently negatively charged and therefore reliably
held on the holding surface 3la of the electrostatic
chuck table 3. This result is then informed to the
out si de of the apparatus 1 (e.g., to the operator).

After confirmng that the wafer Wis sufficiently
hel d on the electrostatic chuck table 3, the operation of
the vacuum source 71 is stopped to cancel the suction
hol ding of the wafer W by the suction force applied to
the hol ding surface 700a of the suction pad 70. After the
wafer Wis separated fromthe holding surface 700a of the
suction pad 70, the suction pad 70 is immediately
retracted fromthe vacuum chanber 6 shown in FIG 1. Wen
the suction pad 70 is retracted fromthe vacuum chanber 6,
the wafer Wis not grounded. Since the positive charge in
the vicinity of the holding surface 3la of the wafer
hol ding portion 31 is not immediately |ost, the charged

condition of the wafer W is not immediately canceled.
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Accordingly, the electrostatic holding force between the
hol di ng surface 31la and the wafer Wis sufficiently left.

Thereafter, the |oad/unload opening 62 of the
vacuum chanber 6 is closed by the shutter 62a and the
evacuating neans 64 is next operated to evacuate the
vacuum chanber 6. Thereafter, the gas discharge head 2 is
| onered and the etching gas is supplied from the reactant
gas source 25 to the gas inlet passage 2la formed in the
gas di scharge head 2. The etching gas supplied to the gas
inlet passage 2la is distributed to the plural gas outl et
passages 21b and next wuniformy discharged from the
openi ngs of the gas outlet passages 21b toward the entire
surface of the back side W of the wafer W held on the
el ectrostatic chuck table 3.

In association with the introduction of the etching
gas into the vacuum chanber 6, an RF power is applied
fromthe RF power source 28 to the gas discharge head 2,
thereby producing an RF electric field between the gas
di scharge head 2 and the electrostatic chuck table 3 and
di ssociating the etching gas to forma plasma. The plasm
of the etching gas operates to etch the back side W of
the wafer W Further, the wafer Wis grounded again due
to the production of the plasma, so that the wafer Wis

kept sufficiently held on the electrostatic chuck table 3.
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After suitably performng the plasnma etching to the
back side W of the wafer W the application of the RF
power to the gas discharge head 2 is stopped and the
evacuating neans 64 is next operated to evacuate the
vacuum chanber 6, thereby renoving the etching gas from
the evacuation opening 64a of the vacuum chanber 6.
Thereafter, the shutter 62a is opened to unload the wafer
W from the electrostatic chuck table 3 in the vacuum
chanber 6 by operating the transfer neans 7. At this tine,
the wafer unloading nethod according to the present
invention is performed to unload the wafer W from the
el ectrostatic chuck table 3. The wafer unloading nethod
i ncludes the follow ng steps.

(1) Voltage application stopping step

As shown in FIG 3, the application of the voltage
to the welectrostatic chuck table 3 electrostatically
hol ding the wafer W is stopped. More specifically, the
switch 360 for the DC power source 36 is turned off to
thereby stop the supply of the electric power fromthe DC
power source 36 through the first wring 37 to the
el ectrostatic chuck table 3. Even when the application of
the voltage to the electrostatic chuck table 3 is stopped,
the positive (+) charge in the vicinity of the holding

surface 3la of the wafer holding portion 31 is not
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i medi ately | ost, and the negatively charged condition of
the wafer Wis not immedi ately cancel ed.
(2) Suction pad contact naking step

The suction pad 70 is mnmoved to the position
directly above the wafer W held on the electrostatic
chuck table 3 in the vacuum chanber 6 (not shown in FIG
3), and the center of the suction pad 70 is nmde to
coincide with the center of the wafer W Thereafter, the
suction pad 70 is lowered until the holding surface 700a
of the suction pad 70 cones into contact with the back
side W of the wafer W held on the electrostatic chuck
tabl e 3.
(3) Suction holding step

After making the contact of the suction pad 70 with
the wafer W as nentioned above, the vacuum source 71 is
operated to hold the wafer Won the holding surface 700a
of the suction pad 70 under suction as shown in FIG 3.
(4) Static elimnating voltage applying step

In raising the suction pad 70 to unhold the wafer W
from the holding surface 3la of the electrostatic chuck
table 3, there is a possibility of electrification. This
phenonenon i's call ed peel i ng el ectrification
(electrification due to peeling). When peel i ng

el ectrification occurs, the holding surface 3l1a of the
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el ectrostatic chuck table 3 is positively charged after
unhol ding the wafer W from the electrostatic chuck table
3, and the wafer W unheld from the electrostatic chuck
table 3 is negatively charged. To cope with this peeling
electrification, the swtch 33a is turned on as shown in
FIG 3 to thereby supply electric power fromthe DC power
source 32 through the second wiring 33, the connection
point 37a, and the first wiring 37 to the electrostatic
chuck table 3. Mre specifically, a current is passed in
the direction showmn by an arrow R2 in FIG 3 and a
predeterm ned DC voltage (e.g., -5000 V) is applied to
the netal plate 34 enbedded in the electrostatic chuck
table 3. That is, the voltage opposite in polarity to the
voltage applied in holding the wafer W on the
el ectrostatic chuck table 3 is applied from the DC power
source 32 as a static elimnating voltage for canceling
the peeling electrification, so that the potential of the
electric charge in the vicinity of the holding surface
3la of the electrostatic chuck table 3 is changed from a
positive potential to a negative potential. Further, in
association therewth, the speed of elimnation of static
electricity from the wafer Wis also increased, so that
the negative (-) charge is sufficiently renoved from the

wafer W The voltage value of the static elimnating
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voltage and the duration of application of the static
elimnating voltage are adjusted according to the anounts
of electric charge remaining in the wafer W and in the
el ectrostatic chuck table 3.
(5 Ar blow step

After performng the static elimnating voltage
applying step, air is supplied from the air source 38
through the air passage 38a to the holding surface 3la of
the electrostatic chuck table 3 as shown in FIG 4,
t hereby discharging the air fromthe air discharge ports
31b. Accordingly, the wafer W is pushed up from the
hol ding surface 31a by the discharge pressure of the air.
That is, the suction force renaining between the hol ding
surface 3la of the electrostatic chuck table 3 and the
wafer W due to vacuum can be renoved by the air
di scharged fromthe air discharge ports 31b. Accordingly,
there is no possibility that the wafer W nmay be damaged
in unholding the wafer W from the electrostatic chuck
table 3 in the unholding step to be hereinafter described.
(6) Unhol di ng step

Thereafter, the suction pad 70 holding the wafer W
under suction is raised to unhold the wafer W from the
el ectrostatic chuck table 3 in the condition where the

static elimnating voltage 1is kept applied to the
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el ectrostatic chuck table 3. More specifically, the
static elimnating voltage is kept applied to the neta

plate 34 in the electrostatic chuck table 3, so that the
potential of the electric charge in the vicinity of the
hol ding surface 3l1a of the electrostatic chuck table 3
remai ns a negative potential. Accordingly, the occurrence
of peeling electrification can be suppressed between the
hol di ng surface 31la and the wafer Win which the negative
(-) charge has been sufficiently renoved or still renains.
After unholding the wafer W from the holding surface 3la
of the electrostatic chuck table 3, the switch 33a for
the DC power source 32 is turned off to stop the
application of the static elimnating voltage to the
el ectrostatic chuck table 3.

As described above, the wafer unloading nethod
according to the present invention includes the voltage
application stopping step of stopping the application of
the voltage to the electrostatic chuck table 3
el ectrostatically holding the wafer W the static
elimnating voltage applying step of passing a current
reverse in direction to a current passed to the
el ectrostatic chuck table 3 for electrostatically holding
the wafer W after performng the voltage application

stopping step, thereby applying a static elimnating
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voltage for canceling peeling electrification to the
el ectrostatic chuck table 3, and the unholding step of
unhol ding the wafer W from the electrostatic chuck table
3 in the condition where the static elimnating voltage
Is kept applied to the electrostatic chuck table 3, after
performng the static elimnating voltage applying step.
In this wafer wunloading nethod, the static elimnating
voltage for <canceling the peeling electrification is
applied to the electrostatic chuck table 3 before
unhol ding the wafer W from the electrostatic chuck table
3. Accordingly, the electrostatic chuck table 3 is
charged with polarity opposite to that of electric charge
produced in peeling electrification, so that t he
occurrence of peeling electrification in unholding the
wafer W from the electrostatic chuck table 3 can be
prevented. Further, after unholding the wafer Wfromthe
el ectrostatic chuck table 3, the charged condition of the
el ectrostatic chuck table 3 can be cancel ed. Accordingly,
in next holding another wafer W on the electrostatic
chuck table 3, a reduction in electrostatic holding force
by the electrostatic chuck table 3 can be prevented.

The present invention is not limted to the details
of the above described preferred enbodi ment. The scope of

the invention is defined by the appended clains and all
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changes and nodifications as fall within the equival ence
of the scope of the clains are therefore to be enbraced

by the invention.
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WHAT | S CLAIMED I S:

1. A wafer unloading nethod for unloading a wafer
from an electrostatic <chuck table electrostatically
holding said wafer by applying a voltage to said
el ectrostatic chuck table, said wafer unloading nethod
conpri si ng:

a voltage application stopping step of stopping the
application of the voltage to said electrostatic chuck
tabl e electrostatically hol ding said wafer;

a static elimnating voltage applying step of
passing a current reverse in direction to a current
passed to sai d el ectrostatic chuck t abl e for
el ectrostatically holding said wafer after performng
said voltage application stopping step, thereby applying
a static elimnating voltage for canceling peeling
electrification to said electrostatic chuck table; and

an unhol ding step of unholding said wafer from said
el ectrostatic chuck table in the condition where said
static elimnating voltage is being kept applied to said
el ectrostatic chuck table, after performng said static
el i m nating vol tage appl yi ng step.

2. The wafer unloading nmethod according to claim 1,
wherein said electrostatic chuck table has a holding

surface for holding said wafer, an air discharge port
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opening to said holding surface, and an air passage
havi ng one end connected to said air discharge port and
the other end connected to an air source,

said wafer unloading nethod further conprising an
air blow step of discharging air from said air discharge
port after performng said static elimnating voltage
applying step and before perform ng said unhol ding step;

whereby the air is supplied from said air source
through said air passage to said air discharge port and
then discharged from said air discharge port toward said
wafer held on said holding surface of said electrostatic
chuck tabl e.

3. The wafer unloading nmethod according to claim 2,
further conpri sing:

a suction pad contact meking step of naking the
contact of a conductive suction pad with said wafer held
on said electrostatic chuck table before performng said
static elimnating voltage applying step; and

a suction holding step of holding said wafer under
suction by wusing said conductive suction pad, after
performng said suction pad contact nmaking step and

bef ore perform ng said air bl ow step.
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