PROCESSI NG APPARATUS

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
appar at us.

Description of the Related Art

A grinding apparatus for grinding a wafer has a
configuration in which a cassette acconmodati ng wafers on
a shelf basis is nounted on a cassette stage, a wafer
taken out fromthe cassette is ground by a grindstone
under preset processing conditions, and the ground wafer
is acconmpdated into the cassette.

As a grinding apparatus, there is one in which a
plurality of cassette stages such as a first cassette
stage and a second cassette stage are di sposed, as
di scl osed i n Japanese Patent Laid-open No. 2014-165434.
After the wafers accommopdated in the cassette nounted on
the first cassette stage are ground, the wafers
accommopdated in the cassette nounted on the second
cassette stage are ground under the sane processing
condi ti ons.

In recent years, there have been cases where, for

producing nmultiple kinds of wafers in small vol unes,



wafers in a cassette nounted on a first cassette stage
and wafers in a cassette nounted on a second cassette
stage are ground by a grinding apparatus under different
processing conditions. In the case of grinding wafers
under different processing conditions, the processing
conditions are set in the grinding apparatus, the wafers
accommodated in the cassette nounted on the first
cassette stage are ground, the ground wafers are al
accommodated in the cassette nmounted on the first
cassette stage, after which the setting of the processing
conditions is changed, and the wafers accommobdated in the
cassette nounted on the second cassette stage are

conveyed onto a chuck table and ground.

SUVMARY OF THE | NVENTI ON

Thus, until the setting of the processing
conditions is changed, processing of the wafers
accommodated in the cassette nounted on the second
cassette stage cannot be started. For this reason, for
the time until the |ast wafer accommopdated in the
cassette nounted on the first cassette stage is ground
and conveyed fromthe chuck table to the cassette and for
the time until the first wafer accommobdated in the

cassette nmounted on the second cassette stage is
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conveyed, the grindstone is made to stand by, so that
productivity is low. In addition, when the tenperature in
t he processing chanber | owers during stand-by of the

gri ndstone, the thickness of the wafer would becone non-
uni form

Accordingly, it is an object of the present
i nvention to provide a processing apparatus in which a
plurality of cassette stages are di sposed and which can
perform conti nuous processing wthout keeping a
processing unit in a stand-by state.

In accordance with an aspect of the present
invention, there is provided a processi ng apparat us
including a first cassette stage on which a first
cassette accommodating a plurality of wafers is nounted;
a second cassette stage on which a second cassette
accommodating a plurality of wafers is nounted; a chuck
tabl e that has a holding surface and hol ds the wafer on
the hol ding surface; a processing unit that processes the
waf er; a conveying-in nmechani smthat conveys the wafer
onto the hol ding surface of the chuck table; a conveying-
out mechani smthat conveys out the wafer fromthe hol ding
surface of the chuck table; a setting section that sets
first processing conditions that are used at the tinme of

processi ng the wafer accomopdated in the first cassette



nounted on the first cassette stage and second processing
conditions that are different fromthe first processing
conditions and that are used at the tine of processing
t he waf er accommopdated in the second cassette nounted on
the second cassette stage; a selecting section that
selects either one of the first cassette stage and the
second cassette stage; a conveyance control section that,
when processing of all the wafers accommbpdated in a
cassette nounted on a cassette stage, according to
processi ng conditions corresponding to the cassette stage
selected by the selecting section, is ended and the | ast
wafer is conveyed out fromthe hol ding surface, naking
t he hol di ng surface vacant, imedi ately conveys the wafer
accommodated in the cassette nounted on the other
cassette stage onto the hol ding surface; and a changeover
section that, when the wafer to be nounted on the hol ding
surface i s changed fromthe wafer conveyed out fromthe
one cassette stage side to the wafer conveyed out from
the other cassette stage side, changes over the
processi ng conditions to the processing conditions
corresponding to the other cassette stage.

Preferably, the processing apparatus further
includes a turntable on which a plurality of the chuck

t abl es having the hol ding surfaces are di sposed and are
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di sposed to be rotatabl e between a conveying-in position
where the wafer can be conveyed onto the hol ding surface
by the conveying-in nechani smand a processi ng position
where the processing unit processes the wafer held by the
hol ding surface. In the processing apparatus, when
processing of the wafers is ended after all the wafers
accommodated in the cassette nounted on the one cassette
stage are conveyed onto the hol ding surface and, by
conveyi ng out the wafer fromthe hol ding surface, one of
the plurality of holding surfaces becones vacant, the
conveyance control section i medi ately conveys the wafer
accommodated in the cassette nounted on the other
cassette stage onto the vacant hol di ng surface.

In the processing apparatus of the present
i nvention, the first processing conditions and the second
processing conditions are preset in the setting section,
and, when processing of all the wafers accommodated in
the first cassette is ended and the hol di ng surface
becones vacant, the wafer accommobdated in the second
cassette is automatically conveyed onto the hol ding
surface, under control by the conveyance control section,
so that the length of tinme of stand-by of the processing
unit can be reduced. As a result, the length of tine

requi red for processing the wafers can be shortened.
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I n addition, since fromwhich one of the cassette
stages the wafer conveyed onto the hol ding surface cones
i s managed and processing conditions are thereby changed
over, continuous processing of the wafers is possible
even where the processing conditions are different on a
cassette stage basis.

The above and ot her objects, features and
advant ages of the present invention and the manner of
realizing themw || becone nore apparent, and the
invention itself will best be understood froma study of
the followi ng description and appended clains with
reference to the attached drawi ng showi ng a preferred

enbodi nent of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NG
FIG 1 is a perspective view depicting the whol e

part of a processing apparatus.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
1 Configuration of Processing Apparatus
A processing apparatus 1 illustrated in FIG 1 is a
processi ng apparatus that processes a wafer 17 held by
any one of three chuck tables 2 by use of a first

processing unit 3 and a second processing unit 5. A
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configuration of the processing apparatus 1 will be
descri bed bel ow. The processing apparatus 1 includes a
base 10 extended in a Y-axis direction as depicted in
FIG 1. A first colum 11 is erected on a +Y direction
side and on a +X direction side of the base 10, and a
second colum 12 is erected on a -X direction side of the
first colum 11. 1In addition, the processing apparatus 1
i ncl udes a housing cover 100, and various nenbers of the
processing apparatus 1 are covered by the housing cover
100.

A first cassette stage 7010 is disposed on a -Y
direction side and on the +X direction side of the base
10, and a second cassette stage 7020 is disposed on the -
X direction side of the first cassette stage 7010. A
first cassette 701 is nounted on the first cassette stage
7010. The first cassette 701 includes a plurality of
uni | lustrated shel ves for accommodati ng wafers 17, and,
for exanple, a plurality of wafers 17 that have not yet
been processed are accommpbdated on a shelf basis in the
first cassette 701. A second cassette 702 is nounted on
the second cassette stage 7020. The second cassette 702
includes a plurality of unillustrated shelves for
accommodating the wafers 17, and, for exanple, a

plurality of wafers 17 that have not yet been processed



are accommodated on a shelf basis in the second cassette
702.

A robot 71 is disposed on the +Y direction side of
the first cassette 701. The robot 71 is used to draw out
and covey the wafer 17 acconmobdated in the first cassette
701 to a tenporary placing region 720. In addition, the
robot 71 is used to draw out and covey the wafer 17
accommopdated in the second cassette 702 to the tenporary
pl aci ng region 720.

Besi des, the robot 71 can accommpdate the wafer 17
that has been processed into either one of the first
cassette 701 and the second cassette 702. For exanpl e,
the wafer 17 drawn out fromthe first cassette 701 by the
robot 71 and processed is accommopdated into the first
cassette 701 after processing. On the other hand, the
waf er 17 drawn out fromthe second cassette 702 by the
robot 71 and processed is acconmmpdated into the second
cassette 702 after processing.

The tenporary placing region 720 where the wafer 17
that has not yet been processed is tenporarily placed is
provided on the +X direction side in a novable regi on of
the robot 71, and a cleaning region 732 where the wafer
17 that has been processed is cleaned is provided on the

-X direction side in the novable region of the robot 71.
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An al i gning mechanism 72 is disposed at the
tenporary placing region 720. The wafer 17 conveyed out
fromthe cassette 70 and placed in the tenporary pl acing
region 720 is aligned to be placed at a predeterm ned
position by the aligning nechanism 72.

A spinner cleaning unit 73 is disposed in the
cl eaning region 732. The spinner cleaning unit 73
i ncludes a spinner table 730 by which the wafer 17 is
hel d and a cl eaning water supply nozzle 731 that jets
cl eaning water toward the wafer 17 held by the spinner
table 730. For exanple, in a state in which the wafer 17
t hat has been processed is held on an upper surface of
the spinner table 730, cleaning water is supplied from
the cl eaning water supply nozzle 731 while the spinner
table 730 is rotated, whereby the wafer 17 can be
cl eaned. In addition, a waterproof cover 733 for
preventing the cleaning water supplied fromthe cl eaning
wat er supply nozzle 731 fromscattering to the
surroundi ngs of the cleaning region 732 is provided on an
upper side of the spinner table 730.

At a position adjacent to the tenporary placing
region 720, a conveying-in nechanism 741 that conveys the
wafer 17 aligned by use of the aligning nmechanism 72 at

the tenporary placing region 720 onto any one of the
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three chuck tables 2 is disposed. The conveying-in
nmechani sm 741 i ncl udes a di sk-shaped conveying pad 75 and
an arm 76 suspendi ng the conveying pad 75. The conveying
pad 75 is connected to an unillustrated suction source,
and the wafer 17 can be held under suction on a holding
surface 750 which is a | ower surface of the conveying pad
75.

In addition, a shaft section 77 is connected to an
end portion of the arm 76, and an unillustrated rotating
mechanismthat rotates the shaft section 77 around an
axis in the Z-axis direction is connected to the shaft
section 77. By rotating the shaft section 77 wth use of
the rotating nechanism the arm 76 connected to the shaft
section 77 can be sw veled, and the conveying pad 75 can
be noved horizontally. Further, an unillustrated Iift
nmechani smis di sposed on the shaft section 77. The shaft
section 77 is lifted up or down in the Z-axis direction
by use of the lift mechanism whereby the arm 76 and the
conveying pad 75 are lifted up or down as one body in the
Z-axis direction.

For exanple, in a state in which the wafer 17 is
placed in the tenporary placing region 720, the arm 76 is
swiveled to position the conveying pad 75 directly above

the wafer 17 tenporarily placed in the tenporary pl acing
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region 720 and is |owered, after which the suction source
IS operated, whereby the wafer 17 can be held under
suction by the conveying pad 75. Then, in a state in

whi ch the wafer 17 is held under suction by the conveying
pad 75, the arm76 is swiveled to position the wafer 17
hel d under suction by the conveying pad 75 on the upper
side of the chuck table 2, after which the conveyi ng pad
75 is lowered, and the suction force acting on the
conveying pad 75 is rel eased, whereby the wafer 17 can be
conveyed onto the chuck table 2.

On the -X direction side of the conveying-in
mechani sm 741, a conveyi ng-out nechani sm 742 that conveys
out, fromthe chuck table 2, the wafer 17 that has been
processed is disposed. The conveyi ng-out nechanism 742 is
configured simlarly to the conveying-in nmechani sm 741,
and, thus, the conveying-out nmechanism 742 is denoted by
a synbol simlar to that of the conveying-in nechanism
741.

For exanple, the wafer 17 that has been processed
is held under suction by the conveying pad 75, and the
arm76 is swveled, to position the wafer 17 hel d under
suction by the conveying pad 75 on an upper surface of
the spinner table 730, after which the conveying pad 75

is lowered, and the suction force acting on the conveying
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pad 75 is cancell ed, whereby the wafer 17 can be conveyed
out fromthe holding surface 200 to the cl eaning region
732.

A di sk-shaped turntable 23 is disposed on the +Y
direction side on the base 10. The three chuck tables 2
are di sposed on the upper surface 230 of the turntable 23
at regular intervals in the circunferential direction.
The turntable 23 is connected to an unillustrated
rotati ng nechanism and is rotatable around an axis in
the Z-axis direction which passes through a center 2300
of the turntable 23 by use of the rotating nechanism

The three chuck tables 2 are di sk shaped. The
three chuck tables 2 each include a suction section 20
and a frame body 21 supporting the suction section 20. An
upper surface of the suction section 20 is a hol ding
surface 200 on which the wafer 17 is held, and an upper
surface 210 of the frame body 21 is forned flush with the
hol di ng surface 200.

The suction section 20 is connected to an
uni |l lustrated suction source. For exanple, by
transmtting a suction force generated by the suction
source to the suction section 20 in a state in which the
wafer 17 is nmounted on the hol ding surface 200, the wafer

17 can be held under suction on the hol ding surface 200.
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In addition, unillustrated pressure nonitor neans
t hat neasures the magnitude of pressure on the hol ding
surface 200 is connected to the holding surface 200. In
the pressure nonitor neans, in a state in which the
suction source is operating, different pressures are
measured when the wafer 17 is held under suction on the
hol di ng surface 200 and when nothing is held on the
hol di ng surface 200.

In addition, each of the chuck tables 2 is
connected to an unillustrated rotati ng mechanism By use
of the rotating nechanism the chuck table 2 can be
rotated around an axis in the Z-axis direction which
passes through the center of the holding surface 200.

By rotating the turntable 23, the three chuck
tabl es 2 di sposed on the turntable 23 can be revol ved
around the center 2300 of the turntable 23. By revolving
the chuck tables 2 by use of the turntable 23, each of
the three chuck tables 2 can be positioned at a first
processing position which is a horizontal position on a
| ower side of the first processing unit 3, a second
processing position which is a horizontal position on a
| ower side of the second processing unit 5, and a
conveying-in position which is a horizontal position at

the tine of conveying the wafer 17 onto the hol ding
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surface 200 by use of the conveying-in nmechani sm 741
(al so a conveying-out position at the tinme of conveying
out the wafer 17 by use of the conveyi ng-out nechani sm
742) .

Here, the first processing position is a horizontal
position of the chuck table 2 at the time of rough
grinding of the wafer 17 by use of the first processing
unit 3, and the second processing position is a
hori zontal position of the chuck table 2 at the tinme of
finish grinding of the wafer 17 by use of the second
processing unit 5. For exanple, when one of the three
chuck tables 2 is positioned at the first processing
position, the other two chuck tables 2 are respectively
positioned at the second processing position and the
conveyi ng-in position.

On a side surface on the -Y direction side of the
first colum 11, a first processing feeding nmechanism4
supporting the first processing unit 3 in an upwardly and
downwardly |iftable manner is disposed. The first
processi ng feedi ng mechanism 4 includes a ball screw 40
having a rotational axis 45 in the Z-axis direction, a
pair of guide rails 41 disposed in parallel to the bal
screw 40, a Z-axis notor 42 that rotates the ball screw

40 around the rotational axis 45, a lift plate 43 having
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a nut inside and in screw engagenent with the ball screw
40 and having side portions in sliding contact with the
guide rails 41, and a holder 44 that is connected to the
lift plate 43 and that supports the first processing unit
3.

When the ball screw 40 is driven by the Z-axis
nmotor 42 and the ball screw 40 is rotated around the
rotational axis 45, the |ift plate 43 is attendantly
lifted upward or downward in the Z-axis direction while
bei ng gui ded by the guide rails 41, and the first
processing unit 3 is lifted upward or downward in the Z-
axis direction.

The first processing unit 3 is, for exanple, a
rough grinding unit which includes a spindle 30 having a
rotational axis in the Z-axis direction, a housing 31
that supports the spindle 30 in a rotatable manner, a
spindle notor 32 that drives, in a rotational nmanner, the
spindle 30 around the rotational axis 35, a nmount 33
connected to a |l ower end of the spindle 30, and a rough
gri ndi ng wheel 34 detachably nounted to a | ower surface
of the nount 33. The rough grinding wheel 34 includes a
wheel base 341 and a plurality of substantially
rectangul ar parall el epi ped rough grindstones 340 arranged

in an annul ar pattern on a |lower surface of the whee
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base 341. Lower surfaces 342 of the rough grindstones 340
are grinding surfaces naking contact with an upper
surface 170 of the wafer 17.

When the spindle 30 is rotated by use of the
spindl e notor 32, the nmount 33 connected to the spindle
30 and the rough grinding wheel 34 nounted to the | ower
surface of the nmount 33 are rotated as one body.

A first thickness nmeasuring unit 13 is disposed in
the vicinity of the first processing unit 3 on the base
10. The first thickness nmeasuring unit 13 has, for
exanpl e, a contact type hei ght gauge or the Iike, and can
measure the thickness of the wafer 17 by putting the
hei ght gauge into contact with the upper surface 170 of
the wafer 17 held on the hol ding surface 200 and the
upper surface 210 of the frame body 21 and neasuring the
di fference in hei ght between them during rough grinding
of the wafer 17.

On a side surface on the -Y direction side of the
second columm 12, a second processing feedi ng nechani sm 6
that supports the second processing unit 5 liftably
upward and downward i s di sposed. The second processing
feedi ng nechani sm 6 includes a ball screw 60 having a
rotational axis 65 in the Z-axis direction, a pair of

guide rails 61 disposed in parallel to the ball screw 60,
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a Z-axis notor 62 that rotates the ball screw 60 around
the rotational axis 65, a lift plate 63 having a nut
inside and in screw engagenent with the ball screw 60 and
havi ng side portions in sliding contact with the guide
rails 61, and a holder 64 that is connected to the lift

pl ate 63 and supports the second processing unit 5.

When the ball screw 60 is driven by the Z-axis
notor 62 and is rotated around the rotational axis 65,
the lift plate 63 is attendantly lifted upward or
downward whil e being guided by the guide rails 61, and
the second processing unit 5 held by the holder 64 is
lifted upward or downward in the Z-axis direction.

The second processing unit 5 is, for exanple, a
finish grinding unit which includes a spindle 50 having a
rotational axis 55 in the Z-axis direction, a housing 51
that supports the spindle 50 in a rotatable manner, a
spindle notor 52 that drives, in a rotational nmanner, the
spindl e 50 around the rotational axis 55, a nmount 53
connected to a lower end of the spindle 50, and a finish
gri ndi ng wheel 54 detachably nounted to a | ower surface
of the nount 53.

The finish grinding wheel 54 includes a wheel base
541 and a plurality of substantially rectangul ar

paral | el epi ped finish grindstones 540 arranged in an
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annul ar pattern on a |lower surface of the wheel base 541.
Here, abrasive grains of the finish grindstones 540 are
finer than the abrasive grains of the rough grindstones
340. Lower surfaces 542 of the finish grindstones 540 are
grindi ng surfaces making contact with the upper surface
170 of the wafer 17.

When the spindle 50 is rotated by use of the
spindle notor 52, the nmount 53 connected to the spindle
50 and the finish grinding wheel 54 nounted to the | ower
surface of the nount 53 are rotated as one body.

In the vicinity of the second processing unit 5 on
the base 10, a second thickness nmeasuring unit 14 is
di sposed. The second thickness neasuring unit 14
i ncl udes, for exanple, a contact type hei ght gauge or the
like, simlarly to the first thickness nmeasuring unit 13.
The thickness of the wafer 17 can be neasured by putting
t he hei ght gauge into contact with the upper surface 170
of the wafer 17 held by the holding surface 200 and the
upper surface 210 of the frame body 21 and neasuring the
di fference in hei ght between them during finish grinding
of the wafer 17.

The processing apparatus 1 includes a setting
section 90 that sets first processing conditions for

processing the wafer 17 accommodated in the first
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cassette 701 nmounted on the first cassette stage 7010 and
second processing conditions for processing the wafer 17
accommodated in the second cassette 702 nmounted on the
second cassette stage 7020. The setting section 90

i ncl udes, for exanple, a storage elenent such as a
menory, which has a region for storing the first
processi ng conditions and a region for storing the second
processing conditions. The first processing conditions
and the second processing conditions are different
processing conditions. A touch panel 15 is provided on a
side surface on the -Y direction side of the housing
cover 100 of the processing apparatus 1, and the touch
panel 15 is electrically connected to the setting section
90. For exanple, by touching the touch panel 15 to set

t he processing conditions, the set processing conditions
are stored in the setting section 90.

In addition, the processing apparatus 1 includes a
sel ecting section 91 that selects either one of the first
cassette stage 7010 and the second cassette stage 7020.
The processing apparatus 1 includes a conveyance contro
section 92 that, when processing of all the wafers
accommodated in either one of the first cassette 701
nounted on the first cassette stage 7010 and the second

cassette 702 nounted on the second cassette stage 7020
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which is selected by the selecting section 91 is ended
and the last wafer 17 is conveyed out from the hol ding
surface 200, naking the holding surface 200 vacant,
perfornms control to i mediately convey in the wafer 17
accommodated in the other cassette onto the hol ding
surface 200.

The abovenentioned unillustrated pressure nonitor
nmeans is electrically connected to the conveyance contro
section 92. In addition, unillustrated recognition neans
that recogni zes the nunber of the wafers 17 prelimnarily
stored in the first cassette 701 and an unillustrated
counter that counts the nunber of wafers 17 drawn out
fromthe first cassette 701 and processed are connected
to the conveyance control section 92. The counter has,
for exanple, a function of counting up each tine the
pressure on the holding surface 200 changes when the
wafer 17 is conveyed out fromthe hol ding surface 200.

In the conveyance control section 92, the timng
when the processing of the last wafer 17 is to be ended
i's recogni zed based on the nunber of the wafers 17
prelimnarily accomodated in the first cassette 701
whi ch is recogni zed by the recognition neans and the
nunber of the processed wafers 17 which is counted by the

counter. When the last wafer 17 is conveyed out fromthe
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hol di ng surface 200 and the hol ding surface 200 becones
vacant, such vacancy is recognized by a change in the
pressure being nonitored by the pressure nonitor neans,
and is transmtted as an electrical signal to the
conveyance control section 92.

Vacancy of the hol ding surface 200 may be
recogni zed when the nunber of the wafers 17 prelimnarily
accommpdated in the first cassette 701 which is
recogni zed by the recognition neans and the nunber of the
processed wafers 17 which is counted by the counter match
with each other. 1In addition, the pressure nonitor neans
and the counter may be di sposed at the conveyi ng-out
mechani sm 742 that conveys out the wafer 17 fromthe
hol di ng surface, the counter may be caused to count up by
a change in the pressure detected by the pressure nonitor
means when the wafer 17 is held by the conveyi ng-out
mechani sm 742, and the vacancy of the hol ding surface 200
may be recogni zed when the counted-up val ue natches the
nunber of the wafers 17 that had been accommodated in the
first cassette 701

Further, the processing apparatus 1 includes a
changeover section 93 that, when the wafer 17 held by the
hol di ng surface 200 is changed over fromthe wafer 17

conveyed in fromeither one of the first cassette stage
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7010 and the second cassette stage 7020 to the wafer 17
conveyed in fromthe other cassette stage, changes over
the processing conditions to the processing conditions
corresponding to the other cassette stage. The changeover
section 93 reads either of the first processing

condi tions and the second processing conditions fromthe
setting section 90 and uses the read processing
conditions for control of the processing apparatus 1.

2 Operation of Processing Apparatus

An operation of the processing apparatus 1 when
processing the wafer 17 by use of the processing
apparatus 1 will be described. As an order of processing,
for exanple, a case where all the wafers 17 acconmobdat ed
in the first cassette 701 are first processed and then
the wafers 17 accommpdated in the second cassette 702 are
processed w Il be described as an exanpl e.

To process the wafers 17 accommodated in the first
cassette 701 by use of the processing apparatus 1, first,
the first cassette stage 7010 is selected by the
selecting section 91. As a result, the first processing
conditions set in the setting section 90 as processing
conditions corresponding to the first cassette stage 7010
are read out. The first processing conditions include,

for exanple, rotational speeds of the rough grindstones
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340 and the finish grindstone 540 and processing feeding
speeds of both the grindstones.

Then, one of the plurality of wafers 17
accommpdated in the first cassette 701 is drawn out and
pl aced in the tenporary placing region 720 by use of the
robot 71, and is subjected to alignnment by use of the
al i gni ng mechani sm 72.

In addition, the turntable 23 is rotated, whereby
one of the three chuck tables 2 disposed on the turntable
23 is positioned at the conveying-in position of the
wafer 17. In a state in which one of the three chuck
tables 2 is positioned at the conveying-in position, the
wafer 17 placed in the tenmporary placing region 720 is
conveyed onto the hol ding surface 200 of the chuck table
2 positioned at the conveying-in position, by use of the
conveyi ng-in nechani sm 741. Next, in a state in which the
wafer 17 is nounted on the hol ding surface 200, the
unil lustrated suction source is operated, whereby the
suction force generated is transmtted to the hol ding
surface 200, and the wafer 17 is held under suction on
t he hol di ng surface 200.

Subsequently, the turntable 23 is, for exanple,
rotated countercl ockwi se by 120 degrees, whereby the

chuck table 2 with the wafer 17 held on the hol ding
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surface 200 thereof is noved to a position on a | ower
side of the first processing unit 3. As a result, the
chuck table 2 with the wafer 17 held on the hol di ng
surface 200 thereof is positioned at the first processing
posi tion.

In addition, the wafer 17 held on the hol ding
surface 200 of the chuck table 2 is rotated by an
unillustrated rotati ng mechani sm and the rough
grindstones 340 are prelimnarily rotated around the
rotational axis 35 by use of the spindle notor 32.

In a state in which the wafer 17 held by the
hol di ng surface 200 and the rough grindstones 340 are
bei ng rotated, the rough grindstones 340 are |lowered in
the -Z direction by use of the first processing feeding
mechanism4. As a result, the |lower surfaces 342 of the
rough grindstones 340 are brought into contact with the
upper surface 170 of the wafer 17.

In a state in which the | ower surfaces 342 of the
rough grindstones 340 are in contact with the upper
surface 170 of the wafer 17, the rough grindstones 340
are gradually further lowered in the -Z direction by use
of the first processing feeding nmechani sm4, whereby the
wafer 17 is rough-ground. During the rough grinding of

the wafer 17, neasurenent of thickness of the wafer 17 by
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use of the first thickness neasuring unit 13 is
conducted. When the wafer 17 is ground to a predeterm ned
t hi ckness, the rough grinding of the wafer 17 is ended.

After the rough grinding of the wafer 17 is ended,
the rough grindstones 340 are raised in the +Z direction
by use of the first processing feeding mechani sm 4,
wher eby the rough grindstones 340 are separated away from
t he upper surface 170 of the wafer 17.

Then, the turntable 23 is, for exanple, rotated
count ercl ockwi se by 120 degrees, whereby the chuck table
2 wwth the wafer 17 that has been rough-ground held
thereon is noved to a position on a |ower side of the
second processing unit 5. As a result, the chuck table 2
with the wafer 17 that has been rough-ground hel d thereon
is positioned at the second processing position.

In addition, the finish grindstones 540 are
prelimnarily rotated around the rotational axis 55 by
use of the spindle notor 52. In a state in which the
wafer 17 held on the holding surface 200 and the finish
gri ndstones 540 are being rotated, the finish grindstones
540 are lowered in the -Z direction by use of the second
processi ng feedi ng mechani sm 6, whereby the | ower
surfaces 542 of the finish grindstones 540 are brought

into contact with the upper surface 170 of the wafer 17.
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In a state in which the | ower surfaces 542 of the finish
grindstones 540 are in contact with the upper surface 170
of the wafer 17, the finish grindstones 540 are further

| owered in the -Z direction by use of the second
processi ng feedi ng nechani sm 6, whereby the wafer 17 is
fi ni sh-ground.

During the finish grinding of the wafer 17,
measur enent of thickness of the wafer 17 by use of the
second thickness neasuring unit 14 is conducted. Wen the
wafer 17 is finish-ground to a predeterm ned thickness,
the finish grinding of the wafer 17 is ended. After the
finish grinding of the wafer 17 is ended, the finish
gri ndstones 540 are raised in the +Z direction by use of
the second processing feedi ng nechani sm 6, whereby the
finish grindstones 540 are separated away fromthe upper
surface 170 of the wafer 17.

Then, the turntable 23 is, for exanple, rotated
count ercl ockwi se by 120 degrees, whereby the chuck table
2 with the wafer 17 that has been finish-ground held
thereon is positioned in the conveying-out region (the
sane as the conveying-in region). In a state in which the
chuck table 2 with the wafer 17 that has been finish-
ground held thereon is positioned in the conveyi ng-out

region, the wafer 17 is conveyed out fromthe hol ding
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surface 200 onto the spinner table 730 by use of the
conveyi ng- out nechani sm 742.

Then, in a state in which the wafer 17 is held on
the spinner table 730, cleaning water is jetted froma
cl eani ng water supply nozzle 731 while the spinner table
730 is rotated, whereby the upper surface 170 of the
wafer 17 is cleaned with running water. After the
cl eani ng of the upper surface 170 of the wafer 17 with
running water, the wafer 17 is accommpdated into the
first cassette 701 by use of the robot 71.

In the abovenenti oned series of processing
processes, immedi ately after the chuck table 2 with the
wafer 17 held thereon is noved to a position on a | ower
side of the first processing unit 3, the wafer 17 as a
next workpiece to be processed is conveyed onto the chuck
table 2 positioned at the conveying-in position at that
time. Thus, the wafers 17 accommodated in the first
cassette 701 are drawn out one after another, and
sequentially subjected to the rough grinding by use of
the first processing unit 3 and the finish grinding by
use of the second processing unit 5. The nunber of the
wafers 17 accommodated in the first cassette 701 is
prelimnarily recogni zed, and the nunber of the wafers 17

rough-ground and finish-ground is counted.
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Then, when the finish grinding of the |ast wafer 17
that is anong the wafers 17 prelimnarily accommbdated in
the first cassette 701 is ended and the |ast wafer 17 is
conveyed out fromthe hol ding surface 200 of the chuck
table 2 by the conveyi ng-out nechani sm 742, the hol di ng
surface 200 of the chuck table 2 becones vacant.

Here, the unillustrated pressure nonitor neans is
connected to the holding surface 200 as descri bed above,
and a change in the magnitude of the suction force on the
hol di ng surface 200 is being nonitored. Upon a change
froma state in which the |ast wafer 17 is held under
suction on the holding surface 200 to a state in which
the | ast wafer 17 has been conveyed out fromthe hol ding
surface 200 by the conveyi ng-out nechani sm 742 and
nothing is held on the holding surface 200, the nagnitude
of the suction force on the hol ding surface 200 changes.
The change in pressure is transmtted as an electrica
signal to the conveyance control section 92.

When the electrical signal is transmtted to the
conveyance control section 92, the second cassette stage
7020 is selected by the selecting section 91. Then, in
response to control of operation by the conveyance
control section 92, the wafer 17 accommodated in the

second cassette 702 nounted on the second cassette stage
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7020 is drawn out by the robot 71, and is placed in the
tenporary placing region 720. Then, alignnment of the
waf er 17 by use of the aligning mechanism 72 is

conduct ed.

After the alignnent of the wafer 17 is perforned,
in a state in which the chuck table 2 is prelimnarily
positioned in the conveying-in region, the wafer 17 is
conveyed onto the chuck table 2 by use of the conveying-

I n mechani sm 741. Here, when the wafer 17 to be held on
t he hol di ng surface 200 is changed over fromthe wafer 17
accommodated in the first cassette 701 placed on the
first cassette stage 7010 to the wafer 17 accommbdated in
the second cassette 702 placed on the second cassette
stage 7020, the second processing conditions are read out
fromthe setting section 90, and processing conditions
are changed over by the changeover section 93 fromthe
first processing conditions into the second processing
condi tions which are processing conditions correspondi ng
to the second cassette stage 7020.

Thereafter, the wafer 17 is rough-ground by use of
the first processing unit 3 and then finish-ground by use
of the second processing unit 5 simlarly to the
abovenenti oned manner, and the wafer 17 is conveyed out

fromthe holding surface 200 onto the spinner table 730
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by use of the conveyi ng-out mechani sm 742, followed by
cl eaning the upper surface 170 of the wafer 17 with
runni ng water by use of the spinner cleaning unit 73 and
accommodati ng the wafer 17 into the second cassette 702
by use of the robot 71.

Further, the wafers 17 accommpdated in the second
cassette 702 are drawn out one after another, and are
sequentially subjected to rough grinding by use of the
first processing unit 3 and finish grinding by use of the
second processing unit 5, whereby all the wafers 17
prelimnarily accomopdated in the second cassette 702 are
processed.

In the processing according to the prior art, after
processing of the wafers 17 in one processing condition
is ended, a new processing condition is set for
processing the wafers 17 in another processing condition,
whi ch has been a bottle neck. On the other hand, in the
processi ng apparatus 1, first processing conditions and
second processing conditions are prelimnarily set in the
setting section 90, and, when processing of all the
waf ers 17 accommodated in the first cassette 701 is ended
and the hol ding surface 200 becones vacant, the wafers 17
accommodated in the second cassette 702 are automatically

conveyed onto the hol ding surface 200, under control by
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use of the conveyance control section 92, so that the

l ength of waiting tine of the first processing unit 3 and
the second processing unit 5 can be reduced. Accordingly,
the length of time required for processing the wafers 17
can be shortened.

I n addition, since fromwhich one of the cassette
stages the wafer 17 conveyed onto the hol ding surface 200
conmes i s managed and processing conditions are thereby
changed over by the changeover section 93, continuous
processing of the wafers 17 is possible even where the
processing conditions are different on a cassette stage
basi s.

Note that the processing apparatus 1 is not limted
to the grinding apparatus for grinding the wafers 17 as
descri be above and may be a polishing apparatus for
polishing the wafers 17 or a cutting apparatus for
cutting the wafers 17.

The present invention is not Iimted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clains and al
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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VWHAT IS CLAIMED | S:

1. A processing apparatus conprising:

a first cassette stage on which a first cassette
accommodating a plurality of wafers is nounted;

a second cassette stage on which a second cassette
accommodating a plurality of wafers is nounted,

a chuck table that has a hol ding surface and hol ds
the wafer on the hol ding surface;

a processing unit that processes the wafer;

a conveying-in mechani smthat conveys the wafer
onto the holding surface of the chuck table;

a conveyi ng-out nechani smthat conveys out the
wafer fromthe hol ding surface of the chuck tabl e;

a setting section that sets first processing
conditions that are used at the tine of processing the
waf er accommodated in the first cassette nounted on the
first cassette stage and second processi ng conditions
that are different fromthe first processing conditions
and that are used at the tine of processing the wafer
accommodated in the second cassette nounted on the second
cassette stage;

a selecting section that selects either one of the
first cassette stage and the second cassette stage;

a conveyance control section that, when processing
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of all the wafers accommpdated in a cassette nmounted on a
cassette stage, according to processing conditions
corresponding to the cassette stage sel ected by the

sel ecting section, is ended and the |last wafer is
conveyed out fromthe hol ding surface, making the hol ding
surface vacant, imredi ately conveys the wafer
accommodated in a cassette nounted on the other cassette
stage onto the holding surface; and

a changeover section that, when the wafer to be
nount ed on the hol ding surface is changed fromthe wafer
conveyed out fromthe one cassette stage side to the
waf er conveyed out fromthe other cassette stage side,
changes over the processing conditions to the processing
condi tions corresponding to the other cassette stage.

2. The processing apparatus according to claiml,
further conpri sing:

a turntable on which a plurality of the chuck
tabl es having the holding surfaces are di sposed, and are
di sposed to be rotatable between a conveying-in position
where the wafer can be conveyed onto the hol ding surface
by the conveying-in nechani smand a processing position
where the processing unit processes the wafer held by the
hol di ng surface,

wher ei n, when processing of wafers is ended after
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all the wafers accommpdated in the cassette nounted on
the one cassette stage are conveyed onto the hol di ng
surface and, by conveying out the wafer fromthe hol di ng
surface, one of the plurality of holding surfaces becones
vacant, the conveyance control section i medi ately
conveys the wafer accommopdated in the cassette nounted on

the other cassette stage onto the vacant hol ding surface.
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