CUTTI NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a cutting
apparatus that cuts a wafer.

Description of the Related Art

A wafer on which plural devices such as integrated
circuits (1Cs) and large scale integrations (LSIs) are
mar ked out by intersecting plural planned dividing |ines
and are forned on a surface is divided into individua
device chips by a cutting apparatus, and the respective
devi ce chi ps obtained by the dividing are used for pieces
of electrical equi pnment such as nobile phones and
personal conputers. The wafer is disposed in a ring-
shaped frane having an opening that houses the wafer with
the internediary of an adhesion tape and is conpletely
cut along the planned dividing lines by the cutting
apparatus to be divided into the individual device chips
(for exanple refer to Japanese Patent Laid-open No. 2001-
110756) .

Furthernore, in the case of executing a technique
referred to as so-called dicing first (dicing before

grinding), in which cut grooves with a depth equival ent



to the thickness of device chips are formed in planned
dividing lines of a wafer as a sinple conponent
(hereinafter, referred to as sinple wafer) and thereafter
a protective tape is stuck to the front surface of the
wafer and the back surface is ground until the cut
grooves appear in the back surface of the wafer to divide
the wafer into individual device chips, the cut grooves
with the depth equivalent to the thickness of the device
chips are formed in the planned dividing lines by a
cutting apparatus and the wafer is inconpletely cut (for
exanple refer to Japanese Patent Laid-open No. 2005-

46979) .

SUWARY OF THE | NVENTI ON

However, the cutting apparatus is different between
the case of conpletely cutting the wafer disposed in the
ring-shaped franme with the intermediary of the adhesion
tape and the case of inconpletely cutting the sinple
wafer. Thus, there is a problemthat two kinds of cutting
apparatuses need to be prepared, which is uneconom cal,
and the setting area of the cutting apparatuses increases.

Thus, an object of the present invention is to
provide a cutting apparatus that allows conplete cutting

and inconplete cutting of wafers to be carried out by one



cutti ng appar at us.

In accordance wth an aspect of +the present
invention, there is provided a cutting apparatus that
cuts a wafer. The cutting apparatus includes a cassette
table on which a first cassette in which a frame unit, in
which a wafer is positioned in an opening of a ring-
shaped franme having the opening and the ring-shaped frane
and the wafer are integrated by an adhesion tape, is
housed and a second cassette in which a sinple wafer is
housed are selectively placed, and a wthdrawing unit
selectively including a clanping part that clanps the
ri ng-shaped frame and withdraws the frame unit from the
first cassette when the first cassette is placed on the
cassette table and a support part that supports the
sinple wafer and wthdraws the sinple wafer from the
second cassette when the second cassette is placed on the
cassette table. The cutting apparatus includes also a
first tenporary putting unit on which the franme unit
wi t hdrawn by the clanping part of the withdrawing unit is
tenporarily put, a second tenporary putting unit on which
the sinple wafer withdrawn by the support part of the
withdrawing wunit is tenporarily put, and a first
conveying unit including a first frame holding part that

hol ds the ring-shaped frame of the franme unit positioned



at the first tenporary putting unit and conveys the frane
unit to a chuck table and a first wafer holding part that
hol ds the sinple wafer positioned at the second tenporary
putting unit and conveys the sinple wafer to the chuck
table. The cutting apparatus includes also a cutting unit
that cuts the wafer of the frame unit or the sinple wafer
held by the chuck table, a cleaning unit that holds and
cleans the wafer of the frame unit or the sinple wafer
that has been cut, and a second conveying unit including
a second franme holding part that holds the ring-shaped
frame of the frame unit of the cut wafer and conveys the
frame unit from the chuck table to the cleaning unit and
a second wafer holding part that holds the cut sinple
waf er and conveys the sinple wafer from the chuck table
to the cleaning unit.

Preferably, the first frame holding part of the
first conveying unit holds the ring-shaped frame of the
frame unit cleaned by the cleaning unit and conveys the
frame unit fromthe cleaning unit to the first tenporary
putting unit, and the first wafer holding part of the
first conveying unit holds the sinple wafer cleaned by
the cleaning unit and conveys the sinple wafer from the
cleaning unit to the support part of the withdrawing unit.

Preferably, the second tenporary putting wunit



includes a detecting part that detects a crystal
orientation of the sinple wafer.

Preferably, the first frame holding part of the
first conveying unit and the second frane hol ding part of
the second conveying unit suck and hold the ring-shaped
frame, and the first wafer holding part of the first
conveying unit and the second wafer holding part of the
second conveying unit blow air to the sinple wafer to
generate a negative pressure and hold the sinple wafer in
a contactl ess manner.

Preferably, by the cutting unit, the wafer of the
frame unit is conpletely cut and the sinple wafer is
i nconpl etely cut.

Preferably, the second conveying unit includes the
wi t hdrawi ng unit.

Preferably, the first tenporary putting unit has a
pair of guide rails that are selectively positioned to a
closing position at which the pair of guide rails support
the frame unit and an opening position with which the
frame unit is released, and the frame unit w thdrawn from
the first cassette is supported by the pair of guide
rails positioned at the closing position and, after the
supporting, the frame wunit is held by the first frame

hol ding part of the first conveying unit and the pair of



guide rails are positioned to the opening position, and
the frame unit is conveyed to the chuck table positioned
directly under the first tenporary putting unit.

Preferably, the second tenporary putting unit is
di sposed on an upper side and on a side of the cassette
table relative to the first tenporary putting unit, and
the sinple wafer that has been w thdrawn from the second
cassette by the support part of the withdrawing unit and
been positioned at the second tenporary putting unit is,
after detection of a notch, supported by the support part
again and is held by the first wafer holding part of the
first conveying unit to be conveyed to the chuck table
positioned directly under the first tenporary putting
unit.

According to the present invention, conpl ete
cutting and inconplete cutting of wafers can be carried
out by one cutting apparatus, which is economcal. I n
addition, increase in the setting area of the cutting
apparatus can be suppressed.

The above and other obj ect s, features and
advantages of the present invention and the nanner of
realizing them wll becone nore apparent, and the
invention itself wll best be understood from a study of

the followng 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 perspective view of a cutting apparatus
of an enbodi nent of the present invention;

FIG 2A is a perspective view of a first cassette
selectively placed on a cassette table depicted in FIG
1;

FIG 2B is a perspective view of a second cassette;

FIG 3A is an exploded perspective view of a
wi t hdraw ng unit depicted in FIG 1;

FIG 3B is a perspective view of the wthdraw ng
unit;

FIG 4 is a perspective view of a first tenporary
putting unit and a second tenporary putting unit depicted
in FIG 1;

FIG b5A is a perspective view of a first conveying
unit depicted in FIG 1,

FIG 5B is a perspective view of the state in which
a first frame holding part and a first wafer holding part
are nmounted on the first conveying unit;

FIG 6A is a perspective view of the first frane

hol di ng part and the first wafer holding part;



FIG 6B is a perspective view of the first frane
hol ding part and the first wafer holding part that are
i nt egr at ed;

FIG 7 is a partial perspective view of a cutting
apparatus from which the first conveying unit and so
forth are omtted from the cutting apparatus depicted in
FIG 1;

FIG 8A is a perspective view of a second conveyi ng
unit depicted in FIG 1; and

FIG 8B is a perspective view of the state in which
a second frame holding part and a second wafer holding

part are nounted on the second conveying unit.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A cutting apparatus of an enbodi nent of the present
invention will be described below with reference to the
dr awi ngs. As depicted in FIG 1, the cutting apparatus
entirely depicted by nuneral 2 includes a rectangul ar
cassette table 4 that can nove up and down in a Z-axis
direction depicted by an arrow Z in FIG 1 and cassette
table raising-lowering neans (not depicted) that raises
and lowers the cassette table 4 in the Z-axis direction
It suffices for the cassette table raising-lowering neans

to be a configuration having a ball screw that is joined



to the cassette table 4 and extends in the Z-axis
direction and a notor that rotates this ball screw. An X-
axis direction depicted by an arrow X in FIG 1 is a
direction orthogonal to the Z-axis direction, and a Y-
axis direction depicted by an arrow Y in FIG 1 is a
direction orthogonal to the X-axis direction and the Z-
axis direction. Furthernore, the plane defined by the X-
axis direction and the Y-axis direction is substantially
hori zont al .

In FIG 2A and FIG 2B, a first cassette 6 and a
second cassette 8 selectively placed on the cassette
table 4 are depicted. In the first cassette 6, plural
frame units 16 in which a wafer 12 is positioned in an
openi ng 10a of a ring-shaped frame 10 having the opening
10a and the ring-shaped frame 10 and the wafer 12 are
integrated by a tape 14 are housed. In the second
cassette 8 smaller than the first cassette 6, plural
sinple wafers 12 are housed.

In the present enbodinment, as depicted in FIG 2,
the circunferential edge of the circular tape 14 having
adhesiveness is fixed to the ring-shaped frane 10 and a
back surface 12b of the wafer 12 with a circular disc
shape is stuck to the tape 14, so that the frame unit 16

Is configured. Furthernore, the wafer 12 of the frane



unit 16 housed in the first cassette 6 and the sinple
wafer 12 housed in the second cassette 8 may be
substantially the same. A front surface 12a of each wafer
12 is segnented into plural rectangular regions by
planned dividing lines 18 in a lattice manner and a
device 20 such as an IC or an LSl is fornmed in each of
the plural rectangular regions. Moreover, a notch
(cutout) 22 that represents the crystal orientation of
the wafer 12 is forned at the circunferential edge of the
waf er 12.

As depicted in FIG 1, a cutting apparatus 2
includes a withdrawing unit 28 selectively including a
cl anping part 24 that clanps the ring-shaped frane 10 and
wthdraws it from the first cassette 6 when the first
cassette 6 is placed on the cassette table 4 and a
support part 26 that supports the sinple wafer 12 and
wthdraws it from the second cassette 8 when the second
cassette 8 is placed on the cassette table 4.

The withdrawing unit 28 wll be described wth
reference to FIG 3A and FIG 3B. The clanping part 24 of
the withdrawing unit 28 includes a support nenber 30, a
pi vot nenber 32 pivotally supported by the support nenber
30, a pivot notor 34 that causes the pivot nmenber 32 to

pivot, and a pair of clanping pieces 36 nounted on the
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pi vot nmenber 32. The pivot nmenber 32 can be selectively
positioned to an operation position depicted by solid
lines in FIG 3 and a non-operation position depicted by
two-dot chain lines in FIG 3 by the pivot notor 34.
Furthernore, the pair of clanping pieces 36 of an air-
driven system are configured in such a manner that the
i nterval between them can be freely w dened and shortened.

As depicted in FIG 3A, the support part 26 of the
wi thdrawi ng unit 28 includes a casing 38 that extends in
the Y-axis direction and a support piece 40 supported by
the casing 38 novably in the Y-axis direction. The
support piece 40 of an air-driven system is configured
novably in the Y-axis direction between a non-operation
position depicted in FIG 3B and an operation position on
the left side and on the front side of the plane of paper
in FIG 3B relative to the non-operation position
Furthernore, plural suction holes 42 connected to suction
nmeans (not depicted) through a flow path (not depicted)
are formed in the upper surface of a U shaped part on the
tip side of the support piece 40.

Moreover, the withdrawing unit 28 of the present
enbodi nent is noved in the Y-axis direction by a Y-axis
feedi ng mechanism 146 (see FIG 1) of a second conveying

unit 142 to be described later and is noved in the Z-axis
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direction by a Z-axis feeding nechani sm (not depicted) of
the second conveying unit 142. In the cutting apparatus 2,
a Y-axis feeding nechanism that noves the w thdraw ng
unit 28 in the Y-axis direction and a Z-axis feeding
mechani sm that noves the withdrawing unit 28 in the Z-
axis direction may be disposed separately fromthe Y-axis
feedi ng nechani sm 146 and the Z-axis feeding nechani sm of
t he second conveying unit 142.

Furthernore, in the withdrawing unit 28, when the
first cassette 6 is placed on the cassette table 4, the
pivot menber 32 is positioned to the operation position
by the pivot notor 34 of the clanping part 24 and the
support piece 40 of the support part 26 is positioned to
the non-operation position. Then, after the pair of
cl anping pieces 36 are positioned to an end part of the
ring-shaped frame 10 in the first cassette 6 by the Y-
axis feeding nechanism 146 and the Z-axis feeding
mechani sm of the second conveying unit 142, the ring-
shaped frane 10 is clanped by the pair of clanping pieces
36. Subsequently, the clanping part 24 of the w thdraw ng
unit 28 noves the ring-shaped frane 10 clanped by the
pair of clanping pieces 36 in the Y-axis direction and
withdraws the ring-shaped frame 10 from the first

cassette 6 by noving in the Y-axis direction by the Y-
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axis feeding nechanism 146 of the second conveying unit
142.

Moreover, in the wthdrawing unit 28, when the
second cassette 8 is placed on the cassette table 4, the
support piece 40 of the support part 26 is positioned to
the operation position and the pivot nenber 32 of the
clamping part 24 is positioned to the non-operation
position. Then, after the U shaped part of the support
piece 40 is positioned to the |lower surface of the sinple
wafer 12 in the second cassette 8 by the Y-axis feeding
mechani sm 146 and the Z-axis feeding nechanism of the
second conveying unit 142, the sinple wafer 12 is sucked
and supported by the support piece 40 by generating a
suction force for the upper surface of the support piece
40 by the suction neans. Subsequently, the support part
26 of the withdrawing unit 28 noves the sinple wafer 12
sucked and supported by the support piece 40 in the Y-
axis direction and withdraws the sinple wafer 12 fromthe
second cassette 8 by noving in the Y-axis direction by
the Y-axis feeding nechanism 146 of the second conveying
unit 142.

As depicted in FIG 1, the cutting apparatus 2
includes a first tenporary putting unit 44 on which the

frame unit 16 withdrawn by the clanping part 24 of the
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withdrawing unit 28 is tenporarily put and a second
tenporary putting unit 46 on which the sinple wafer 12
wi t hdrawn by the support part 26 of the withdrawi ng unit
28 is tenporarily put.

Referring to FIG 4, the first tenporary putting
unit 44 has a pair of guide rails 48 that are di sposed at
an interval in the X-axis direction and have an L-shape
as the sectional shape and a guide rail opening-closing
part 50 that changes the interval between the pair of
guide rails 48 in the X-axis direction. The guide rail
openi ng-closing part 50 includes plural air cylinders or
electric cylinders joined to the pair of guide rails 48,
and selectively positions the pair of guide rails 48 to a
closing position at which the pair of guide rails 48
support the frame unit 16 and an opening position at
which the interval between the pair of guide rails 48 in
the X-axis direction is Jlonger than at the closing
position and with which the frane unit 16 is released
The pair of guide rails 48 are supported novably in the
X-axis direction with the internmediary of an appropriate
bracket (not depicted).

The description with reference to FIG 4 wll be
conti nued. The second tenporary putting unit 46 includes

a rectangul ar-parall el epi ped-shaped base 52 that is
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di sposed on the wupper side and on the side of the
cassette table 4 in the Y-axis direction relative to the
pair of guide rails 48 of the first tenporary putting
unit 44 and is fixed with the internediary of an
appropriate bracket (not depicted), a circular tenporary
putting table 54 rotatably nmounted on the base 52, and a
notor for the tenporary putting table (not depicted) that
rotates the tenporary putting table 54. A suction groove
56 connected to suction neans (not depicted) through a
flow path (not depicted) is fornmed in the upper surface
of the tenporary putting table 54. Furthernore, in the
second tenporary putting unit 46, the sinple wafer 12 is
sucked and held by the tenporary putting table 54 by
generating a suction force for the upper surface of the
tenporary putting table 54 by the suction neans. The
di aneter of the tenporary putting table 54 is smaller
than the interval between the tips of the U shaped part
of the support piece 40 of the withdrawing unit 28, which
allows the lower surface of the sinple wafer 12 to be
brought into contact wth the wupper surface of the
tenporary putting table 54 in the state in which the
| oner surface side of the sinple wafer 12 is sucked and
supported by the support piece 40.

In the second tenporary putting unit 46 of the

15



present enbodi nent, a detecting part 58 that detects the
crystal orientation of the sinple wafer 12 is included

In this detecting part 58, a line sensor (not depicted)
having light emtting elenent and |ight receiving el enment
di sposed at positions facing each other in the upward-
downward direction is disposed. Furthernore, in the
second tenporary putting unit 46, while the tenporary
putting table 54 that sucks and holds the sinple wafer 12
is rotated by the notor for the tenporary putting table,
the position of the notch 22 is detected by the Iline
sensor of the detecting part 58 in association with the
rotation angle of the tenporary putting table 54. Thereby,
the crystal orientation of the sinple wafer 12 s
det ect ed.

As depicted in FIG 1, the cutting apparatus 2
includes a first frame holding part 60 that holds the
ring-shaped frame 10 of the frame unit 16 positioned at
the first tenporary putting unit 44 and conveys the frane
unit 16 to a chuck table and a first wafer holding part
62 that holds the sinple wafer 12 positioned at the
second tenporary putting unit 46 and conveys the sinple
wafer 12 to the chuck table.

Referring to FIG 1 and FIG 5B, a first conveying

unit 64 includes a Y-axis novabl e nenber 68 supported by
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a gate-shaped support annular frame 66 (see FIG 1)
nmovably in the Y-axis direction, a Y-axis feeding
mechani sm 70 that noves the Y-axis novable nmenber 68 in
the Y-axis direction, a Z-axis novable nenber 72
supported by the lower end of the Y-axis novable nenber
68 novably up and down in the Z-axis direction, and a Z-
axis feeding mnechanism (not depicted) that raises and
|lowers the Z-axis novable nenber 72 in the Z-axis
di rection.

As depicted in FIG 5A and FIG 5B, the Y-axis
feedi ng mechanism 70 of the first conveying unit 64 has a
ball screw 74 that extends in the Y-axis direction and a
notor 76 that rotates the ball screw 74, and a nut part
(not depicted) of the ball screw 74 is joined to the Y-
axi s novabl e nenber 68. Furthernore, the Y-axis feeding
mechani sm 70 converts rotational notion of the notor 76
to linear notion and transmts the linear notion to the
Y-axi s novabl e nenber 68 by the ball screw 74 to nove the
Y-axis novable nenber 68 in the Y-axis direction along a
pair of guide rails 78 disposed on the support annul ar
frame 66. In addition, it suffices for the Z-axis feeding
mechanism of the first conveying unit 64 to be a
configuration having a ball screw that is joined to the

Z-axis novable nenber 72 and extends in the Z-axis
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direction and a notor that rotates this ball screw.

The description regarding the first conveying unit
64 will be continued with reference to FIG 5B and FIG
6B. As depicted in FIG 5B, the first frame holding part
60 of the first conveying unit 64 has an H-shaped plate
80 fixed to the lower end of the Z-axis novable nmenber 72
and plural suction pads 82 disposed on the |ower surface
of the plate 80, and each suction pad 82 is connected to
suction neans (not depicted).

Furthernmore, in the first frame holding part 60,
the ring-shaped frane 10 of the frame unit 16 positioned
at the first tenporary putting unit 44 is sucked and held
by the suction pads 82 by generating a suction force for
the suction pads 82 by the suction neans. In addition,
the first conveying unit 64 conveys the franme unit 16
sucked and held by the first frame holding part 60 from
the first tenporary putting unit 44 to a chuck table 90
to be described later by noving the Y-axis novabl e nenber
68 by the Y-axis feeding nechanism 70 and noving the Z-
axi s novabl e nmenber 72 by the Z-axis feeding nechani sm

Moreover, as depicted in FIG 5B and FIG 6B, the
first wafer holding part 62 has a circular substrate 84
connected to the |ower surface of the plate 80, plural

air blowng nenbers 86 that blow air toward the | ower
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side of the substrate 84, and plural peri pher al
regulating nenbers 88 disposed at the circunferenti al
edge part of the substrate 84. The air bl ow ng nenbers 86
are connected to air supply neans (not depicted).

Furthernore, in the first wafer holding part 62,
the air supply neans connected to the air bl ow ng nenbers
86 is actuated, and air is blown from the air blow ng
menbers 86 toward the sinple wafer 12 positioned at the
second tenporary putting unit 46 to generate a negative
pressure at the |lower ends of the air blow ng nenbers 86
based on the Bernoulli effect and suck and hold the
sinple wafer 12 in a contactless manner by the air
bl owi ng nenbers 86. When the sinple wafer 12 is sucked
and held in a contactless manner by the first wafer
hol ding part 62, horizontal novenent of the sinple wafer
12 is regulated by the plural peripheral regulating
menbers 88. In addition, the first conveying unit 64
conveys the sinple wafer 12 sucked and held by the first
wafer holding part 62 from the second tenporary putting
unit 46 to the chuck table 90 to be described later by
noving the Y-axis novable nenber 68 by the Y-axis feeding
mechani sm 70 and noving the Z-axis novable nenber 72 by
the Z-axis feeding nechani sm

Referring to FIG 7, the «cutting apparatus 2
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further includes a holding unit 92 including the chuck
table 90 that holds the wafer 12 of the frame unit 16 or
the sinple wafer 12, and a cutting unit 94 that cuts the
wafer 12 of the frame unit 16 or the sinple wafer 12 held
by the chuck table 90.

The holding unit 92 includes a pair of guide rails
96 that extend in the X-axis direction wth the
internmediary of an interval in the Y-axis direction, an
X-axis novable nenber 98 nounted on the pair of guide
rails 96 novably in the X-axis direction, and an X-axis
feeding nmechanism 100 that noves the X-axis novable
menber 98 in the X-axis direction. The X-axis feeding
mechani sm 100 has a ball screw 102 that is joined to the
X-axis novable nenber 98 and extends in the X-axis
direction, and a notor 104 that rotates the ball screw
102.

The chuck table 90 is rotatably disposed on the
upper end of the X-axis novable nenber 98 and a notor for
the chuck table (not depicted) that rotates the chuck
table 90 is incorporated in the X-axis novable nmenber 98.
In the upper surface of the chuck table 90, a porous
circul ar suction adhesion chuck 106 connected to suction
nmeans (not depicted) is disposed. Furthernore, in the

chuck table 90, the wafer 12 of the frame unit 16 or the
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sinple wafer 12 is sucked and held by the suction
adhesi on chuck 106 by generating a suction force for the
upper surface of the suction adhesion chuck 106 by the
suction neans. In addition, plural clanps 108 for fixing
the ring-shaped frame 10 of the frame unit 16 are annexed
at the circunferential edge of the chuck table 90.

In the present enbodinent, a pair of cutting units
94 are disposed on the support annular frane 66 as
depicted in FIG 7. Each cutting unit 94 includes a
spindle housing 110 supported by the support annular
frame 66 novably in the Y-axis direction and the Z-axis
direction, a Y-axis feeding nechanism 112 (only one is
depi cted) that noves the spindle housing 110 in the Y-
axis direction, and a Z-axis feeding nmechanism 114 that
noves the spindle housing 110 in the Z-axis direction.
The Y-axis feeding nmechanism 112 has a ball screw (not
depicted) that is joined to the spindle housing 110 and
extends in the Y-axis direction and a notor 116 that
rotates this ball screw. The Z-axis feeding nmechani sm 114
has a ball screw (not depicted) that is joined to the
spi ndl e housing 110 and extends in the Z-axis direction
and a notor 118 that rotates this ball screw.

The description regarding the cutting unit 94 wl|

be continued wth reference to FIG 7. In the spindle
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housi ng 110, a spindle 120 is supported rotatably around
an axis line that extends in the Y-axis direction and a
notor for the spindle (not depicted) that rotates the
spindle 120 is disposed. In addition, a ring-shaped
cutting blade 122 is fixed to the tip of the spindle 120.

Furthernmore, in the cutting unit 94, while the
cutting blade 122 is rotated together with the spindle
120 at high speed by the nmotor for the spindle, the
spindle housing 110 is lowered by the Z-axis feeding
mechani sm 114 and the cutting blade 122 rotated at high
speed is caused to cut into the wafer 12 of the frame
unit 16 or the sinple wafer 12 held by the chuck table 90.
In addition, processing feed of the chuck table 90 is
carried out in the X-axis direction at a predeterm ned
processi ng feed speed by the X-axis feeding nechani sm 100.
Thereby, the wafer 12 of the franme unit 16 or the sinple
wafer 12 is cut.

The description with reference to FIG 7 wll be
further continued. The cutting apparatus 2 includes a
cleaning unit 124 that holds and cleans the wafer 12 of
the frame unit 16 or the sinple wafer 12 that has been
cut .

The cleaning unit 124 includes a casing 126 with a

circular cylindrical shape, a spinner table 128 disposed
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inside the casing 126 rotatably and novably up and down
in the Z-axis direction, a notor for the spinner table
(not depicted) that rotates the spinner table 128, and
spinner table raising-lowering neans (not depicted) that
raises and lowers the spinner table 128 in the Z-axis
direction between an upper putting-renoving position for
putting and renoving the wafer 12 and a |ower cleaning
position for cleaning the wafer 12. It suffices for the
spi nner tabl e rai si ng-1 owering means to be a
configuration having an air cylinder or electric cylinder.
In the upper surface of the spinner table 128, a
porous circular suction adhesion chuck 130 connected to
suction neans (not depicted) is disposed. Furthernore, in
the spinner table 128, the wafer 12 of the franme unit 16
or the sinple wafer 12 is sucked and held by the suction
adhesi on chuck 130 by generating a suction force for the
upper surface of the suction adhesion chuck 130 by the
suction neans. In addition, plural clanps 132 for fixing
the ring-shaped frame 10 of the frame unit 16 are annexed
at the circunferential edge of the spinner table 128.
Moreover, as depicted in FIG 7, the cleaning unit
124 includes a cleaning water nozzle 134 that injects
cl eaning water onto the upper surface of the wafer 12 of

the franme unit 16 or the sinple wafer 12 held by the
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spinner table 128, and an air nozzle 136 that injects
drying air onto the upper surface of the wafer 12 of the
frame unit 16 or the sinple wafer 12 held by the spinner
table 128. Each of the cleaning water nozzle 134 and the
air nozzle 136 is selectively positioned to an operation
position |ocated above the spinner table 128 positioned
at the Jlower cleaning position and a non-operation
position that is separate from the upper side of the
spinner table 128 and is depicted in FIG 7.

Furthernore, in the cleaning unit 124, the spinner
table 128 that holds the wafer 12 of the frame unit 16 or
the sinple wafer 12 is lowered from the upper putting-
renoving position to the |ower cleaning position by the
spi nner table raising-lowering neans. In addition, the
cl eaning water nozzle 134 is positioned to the operation
position. Thereafter, while the spinner table 128 is
rotated by the nmotor for the spinner table, the cleaning
water is injected from the cleaning water nozzle 134
toward the wafer 12 of the frame unit 16 or the sinple
wafer 12 held by the spinner table 128. This can clean
the wafer 12 of the frame unit 16 or the sinple wafer 12
and renove the cleaning water from the upper surface of
the frane unit 16 or the sinple wafer 12 by a centrifugal

force due to the rotation of the spinner table 128.
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Moreover, in the cleaning unit 124, after the
cleaning water nozzle 134 is positioned to the non-
operation position and the air nozzle 136 is positioned
to the operation position, the drying air is injected
from the air nozzle 136 toward the frame unit 16 or the
sinple wafer 12 held by the spinner table 128. This can
renove the cleaning water that has not been conpletely
renoved by the centrifugal force due to the rotation of
the spinner table 128 from the upper surface of the frame
unit 16 or the sinple wafer 12 and dry the upper surface
of the frame unit 16 or the sinple wafer 12.

As depicted in FIG 1, the cutting apparatus 2
i ncl udes the second conveying unit 142 including a second
frame holding part 138 that holds the ring-shaped frane
10 of the franme unit 16 of the cut wafer 12 and conveys
the frame unit 16 fromthe chuck table 90 to the cleaning
unit 124 and a second wafer holding part 140 that hol ds
the cut sinple wafer 12 and conveys the sinple wafer 12
fromthe chuck table 90 to the cleaning unit 124.

Referring to FIG 1 and FIG 8A, the second
conveying unit 142 includes a Y-axis novable nenber 144
supported by the gate-shaped support annular frane 66
(see FIG 1) novably in the Y-axis direction, a Y-axis

feeding nmechanism 146 that noves the Y-axis novable
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menber 144 in the Y-axis direction, a Z-axis novable
menber 148 supported by the lower end of the Y-axis
novabl e nmenber 144 novably up and down in the Z-axis
direction, and a Z-axis feeding nmechanism (not depicted)
that raises and lowers the Z-axis novable nenber 148 in
the Z-axis direction.

As depicted in FIG 8A, the Y-axis feeding
mechani sm 146 of the second conveying unit 142 has a bal
screw 150 that extends in the Y-axis direction and a
notor 152 that rotates the ball screw 150, and a nut part
(not depicted) of the ball screw 150 is joined to the Y-
axi s novabl e nmenber 144. Furthernore, the Y-axis feeding
mechani sm 146 converts rotational notion of the notor 152
to linear notion and transmts the linear notion to the
Y-axis novable nmenber 144 by the ball screw 150 to nobve
the Y-axis novable nenber 144 in the Y-axis direction
along a pair of guide rails 154 disposed on the support
annul ar frane 66. |In addition, it suffices for the Z-axis
feedi ng nmechani sm of the second conveying unit 142 to be
a configuration having a ball screw that is joined to the
Z-axis novable nenber 148 and extends in the Z-axis
direction and a notor that rotates this ball screw

The description regarding the second conveying unit

142 will be continued with reference to FIG 3B and FI G
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8B. The second frame holding part 138 of the second
conveying unit 142 has an H shaped plate 156 fixed to the
| ower end of the Z-axis novable nenber 148 and plural
suction pads 158 disposed on the lower surface of the
plate 156, and each suction pad 158 is connected to
suction neans (not depicted).

Furthernore, in the second franme holding part 138,
the ring-shaped frame 10 of the franme unit 16 of the cut
wafer 12 is sucked and held by the suction pads 158 by
generating a suction force for the suction pads 158 by
the suction nmeans. In addition, the second conveying unit
142 conveys the franme unit 16 sucked and held by the
second franme holding part 138 from the chuck table 90 to
the cleaning unit 124 by noving the Y-axis novabl e nmenber
144 by the Y-axis feeding nechanism 146 and novi ng the Z-
axi s novabl e nmenber 148 by the Z-axis feeding mechani sm

Moreover, as depicted in FIG 3A and FIG 8B, the
second wafer holding part 140 has a circular substrate
160 connected to the lower surface of the plate 156,
plural air blowing nmenbers 162 that blow air toward the
| oner side of the substrate 160, and plural peripheral
regul ating menbers 164 disposed at the circunferenti al
edge part of the substrate 160. The air blow ng nenbers

162 are connected to air supply neans (not depicted).
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Furthernore, in the second wafer holding part 140,
the air supply neans connected to the air bl ow ng nenbers
162 is actuated, and air is blown from the air blow ng
menbers 162 toward the cut sinple wafer 12 to generate a
negative pressure at the lower ends of the air blow ng
menbers 162 based on the Bernoulli effect and suck and
hold the sinple wafer 12 in a contactless nmanner by the
air blowng nenbers 162. Wien the sinple wafer 12 is
sucked and held in a contactless manner by the second
waf er hol ding part 140, horizontal novenent of the sinple
wafer 12 is regulated by the plural peripheral regulating
menbers 164. In addition, the second conveying unit 142
conveys the sinple wafer 12 sucked and held by the second
wafer holding part 140 from the chuck table 90 to the
cleaning unit 124 by noving the Y-axis novabl e nenber 144
by the Y-axis feeding nmechanism 146 and noving the Z-axis
novabl e menber 148 by the Z-axis feeding mechani sm

As is understood through reference to FIG 3B and
FIG 8B, the second conveying unit 142 of the present
enbodi nent has the above-described wthdrawing unit 28,
and the clanping part 24 and the support part 26 of the
wi thdrawing unit 28 are disposed over the upper surface
of the Hshaped plate 156 of the second frane holding

part 138 of the second conveying unit 142.
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In the present enbodinment, as depicted in FIG 7,
the cutting apparatus 2 includes a | ower-surface air blow
menber 166 that injects drying air onto the | ower surface
of the frame unit 16 or the sinple wafer 12 cleaned by
the cleaning unit 124. The |ower-surface air blow nmenber
166 is disposed adjacent to the <casing 126 of the
cleaning unit 124 and is fixed with the internediary of
an appropriate bracket (not depicted). In the upper
surface of the lower-surface air blow nenber 166 that
extends along the X-axis direction and has a holl ow shape
plural injection ports 168 are forned at intervals in the
X-axis direction.

Furthernore, in the |ower-surface air blow nenber
166, when the cleaned franme unit 16 or sinple wafer 12 is
bei ng conveyed from the cleaning unit 124, the cleaning
water can be renoved from the [ower surface of the frane
unit 16 or the sinple wafer 12 and the | ower surface can
be dried by injecting the drying air from the injection
ports 168 toward the |ower surface of the frame unit 16
or the sinple wafer 12.

Next, a nmethod for cutting the wafer 12 by using
t he above-described cutting apparatus 2 will be described.
In the cutting apparatus 2, cutting processing can be

carried out for both the wafer 12 of the franme unit 16
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and the sinple wafer 12. First, a nethod for cutting the
wafer 12 of the franme unit 16 wll be described and
thereafter a method for cutting the sinple wafer 12 w |
be descri bed.

Wen the wafer 12 of the frane unit 16 is cut by
using the cutting apparatus 2, first, a cassette
pl acenment step of placing, on the cassette table 4, the
first cassette 6 in which the frane unit 16, in which the
wafer 12 is positioned in the opening 10a of the ring-
shaped frame 10 having the opening 10a and the ring-
shaped frame 10 and the wafer 12 are integrated by the
tape 14, is housed is carried out. In the first cassette
6, plural wafers 12 are housed in the state in which the
front surfaces 12a of the wafers 12 are oriented upward.

After the cassette placenment step is carried out, a
ring-shaped frane wthdrawal step of clanmping the ring-
shaped franme 10 in the first cassette 6 placed on the
cassette table 4 by the clanping part 24 of the
wi thdrawing unit 28 and withdrawing the frame unit 16
fromthe first cassette 6 is carried out.

In the ring-shaped frame wthdrawal step, first,
the pivot nenber 32 of the clanping part 24 of the
withdrawing unit 28 1is positioned to the operation

position and the support piece 40 of the support part 26
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is positioned to the non-operation position. Subsequently,
the Y-axis feeding nmechanism 146 and the Z-axis feeding
mechani sm of the second conveying unit 142 are actuated
and the pair of clanping pieces 36 are positioned to an
end part of the ring-shaped frane 10 of the arbitrary
frame unit 16 in the first cassette 6. Then, after the
end part of the ring-shaped frane 10 is clanped by the
pair of clanping pieces 36, the clanping part 24 is noved
in the Y-axis direction by the Y-axis feeding nechanism
146 of the second conveying unit 142 and the frame unit
16 is withdrawn fromthe first cassette 6.

After the ring-shaped frame wthdrawal step 1is
carried out, a tenporary putting step of tenporarily
putting the frame wunit 16 wthdrawn from the first
cassette 6 by the clanping part 24 of the wthdraw ng
unit 28 on the first tenporary putting unit 44 is carried
out .

In the tenporary putting step, first, the Y-axis
feedi ng nechani sm 146 and the Z-axis feeding nechani sm of
the second conveying unit 142 are actuated and the | ower
surface of the frame unit 16 withdrawn from the first
cassette 6 by the clanping part 24 of the wthdraw ng
unit 28 is brought into contact with the upper surfaces

of the pair of guide rails 48. At this tinme, the pair of
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guide rails 48 of the first tenporary putting unit 44 are
positioned at the closing position at which they support
the frame unit 16 by the guide rail opening-closing part
50. Then, the clanping of the ring-shaped frane 10 by the
pair of clanping pieces 36 is released and the frane unit
16 is tenporarily put on the pair of guide rails 48.

After the tenporary putting step is carried out, a
first ring-shaped frame conveyance step of holding the
ring-shaped frame 10 of the frame unit 16 positioned at
the first tenporary putting unit 44 by the first frane
holding part 60 of the first conveying unit 64 and
conveying the frame unit 16 to the chuck table 90 is
carried out.

In the first ring-shaped frame conveyance step,
first, the Y-axis feeding nmechanism 70 and the Z-axis
feeding nechanism of the first conveying unit 64 are
actuated and the first franme holding part 60 is
positioned above the frame unit 16 positioned at the
first tenporary putting unit 44. |In addition, the Y-axis
feedi ng nmechani sm 146 and the Z-axis feeding nechani sm of
the second conveying unit 142 are actuated as appropriate
and the clanping part 24 of the withdrawing unit 28 that
has tenporarily put the frame wunit 16 on the first

tenporary putting unit 44 in the tenporary putting step
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is noved to such a position as not to hinder the first
ri ng- shaped frame conveyance step.

Subsequently, the first frane holding part 60 is
| owered by the Z-axis feeding mnechanism of the first
conveying unit 64 and the suction pads 82 are brought
into tight contact with the ring-shaped frane 10 of the
frame unit 16. Next, a suction force is generated for the
suction pads 82 by the suction nmeans and the ring-shaped
frame 10 is sucked and held by the suction pads 82.
Subsequently, the pair of guide rails 48 of the first
tenporary putting unit 44 are positioned to the opening
position with which the frame unit 16 is released by the
guide rail opening-closing part 50. Wth the opening
position of the pair of guide rails 48, the first frame
hol ding part 60 that holds the franme unit 16 can pass
between the pair of guide rails 48.

Subsequently, the first franme holding part 60 is
| owered by the Z-axis feeding mechanism of the first
conveying unit 64 and the |lower surface of the franme unit
16 sucked and held by the suction pads 82 is brought into
contact with the wupper surface of the chuck table 90
positioned directly under the first tenporary putting
unit 44 by the X-axis feeding nechanism 100. Next, the

suction force of the suction pads 82 is deactivated to
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transfer the franme unit 16 to the chuck table 90. In this
manner, the frame unit 16 is conveyed from the first
tenporary putting unit 44 to the chuck table 90.

After the first ring-shaped frame conveyance step
Is carried out, a cutting step of cutting the wafer 12 of
the frame unit 16 held by the chuck table 90 is carried
out . In the cutting step, first, the wafer 12 of the
frame unit 16 is sucked and held by the upper surface of
the chuck table 90 and the ring-shaped franme 10 is fixed
by the plural clanps 108. Subsequently, the wafer 12 of
the frame wunit 16 is imged by inmaging mneans (not
depi cted) and the planned dividing lines 18 of the wafer
12 are aligned with the X-axis direction based on an
i mage of the wafer 12 imaged by the inmaging neans. In
addition, the cutting blade 122 of each of the pair of
cutting units 94 is positioned above the planned dividing
line 18 aligned with the X-axis direction. Next, each
cutting blade 122 is rotated together with each spindle
120 by each notor for the spindle.

Subsequently, the spindle housings 110 are | owered
by the Z-axis feeding nmechanisns 114 and the cutting edge
of each cutting blade 122 is caused to cut into the
planned dividing line 18 aligned wth the X-axis

direction until reaching the back surface 12b from the
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front surface 12a of the wafer 12. In addition,
processing feed of the chuck table 90 is carried out in
the X-axis direction relative to the cutting units 94 and
cutting is carried out along the planned dividing |ines
18 to carry out conplete cutting processing of conpletely
cutting the wafer 12.

Subsequently, the conplete cutting processing is
repeated while indexing feed of each cutting unit 94 is
carried out in the Y-axis direction relative to the chuck
table 90 by the interval of the planned dividing |lines 18
in the Y-axis direction, and all of the planned dividing
lines 18 aligned with the X-axis direction are conpletely
cut. Next, after the chuck table 90 is rotated by 90

degrees, the conplete cutting processing is repeated

while indexing feed is carried out, and all of the
planned dividing lines 18 orthogonal to the planned
dividing lines 18 for which the conplete cutting

processi ng has been carried out previously are conpletely
cut. In this manner, the wafer 12 of the frame unit 16
held by the chuck table 90 is divided into device chips
of each individual device 20. In the cutting step for the
wafer 12 of the franme unit 16, the tape 14 is not
conpletely cut although the wafer 12 is conpletely cut,

and the state in which the wafer 12 divided into the
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respective device chips is supported by the ring-shaped
frame 10 with the internmediary of the tape 14 is kept.

After the cutting step is carried out, a second
ri ng-shaped frane conveyance step of holding the ring-
shaped frame 10 of the franme unit 16 of the cut wafer 12
by the second franme holding part 138 of the second
conveying unit 142 and conveying the frame unit 16 from
the chuck table 90 to the cleaning unit 124 is carried
out .

In the second ring-shaped franme conveyance step,
first, the chuck table 90 is positioned directly under
the first tenporary putting unit 44 by the X-axis feeding
mechani sm 100. Subsequently, the suction force of the
chuck table 90 is deactivated and the fixing of the ring-
shaped frame 10 by the plural clanps 108 is released.
Furthernore, the Y-axis feeding nechanism 70 and the Z-
axi s feeding nechanism of the first conveying unit 64 are
actuated as appropriate and the first franme holding part
60 that has conveyed the frame unit 16 in the first ring-
shaped frame conveyance step is noved to such a position
as not to hinder the second ring-shaped frane conveyance
st ep.

Subsequently, the Y-axis feeding nechanism 146 of

the second conveying unit 142 is actuated and the second
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frame holding part 138 is positioned above the frane unit
16 placed on the chuck table 90. Next, the pair of guide
rails 48 of the first tenporary putting unit 44 are
positioned to the opening position and the second frane
holding part 138 is lowred by the Z-axis feeding
mechani sm of the second conveying unit 142 to bring the
suction pads 158 into tight contact wth the ring-shaped
frame 10 of the frame unit 16. In addition, the ring-
shaped franme 10 is sucked and held by the suction pads
158.

Subsequently, the second frane holding part 138 is
raised by the Z-axis feeding nechanism of the second
conveying unit 142. Thereafter, the Y-axis feeding
mechanism 146 of the second conveying wunit 142 s
actuated and the ring-shaped frane 10 sucked and held by
the suction pads 158 is positioned above the spinner
table 128 of the cleaning unit 124, Next, the second
frame holding part 138 is lowered by the Z-axis feeding
mechani sm of the second conveying unit 142 and the | ower
surface of the frame unit 16 sucked and held by the
suction pads 158 is brought into contact with the upper
surface of the spinner table 128 positioned at the upper
putting-renoving position. Subsequently, the suction

force of the suction pads 158 is deactivated to transfer
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the frame unit 16 to the spinner table 128. In this
manner, the frame unit 16 of the cut wafer 12 is conveyed
fromthe chuck table 90 to the cleaning unit 124.

After the second ring-shaped frame conveyance step
is carried out, a cleaning step of holding the cut wafer
12 of the frame unit 16 by the cleaning unit 124 and
cleaning the wafer 12 is carried out. In the cleaning
step, first, the wafer 12 of the frame unit 16 is sucked
and held by the upper surface of the spinner table 128
and the ring-shaped frane 10 is fixed by the plural
cl anps 132. Subsequently, the spinner table 128 is
| onered from the upper putting-renoving position to the
| oner cleaning position by the spinner table raising-
| owering neans. Next, after the cleaning water nozzle 134
is positioned from the non-operation position to the
operation position, the cleaning water is injected from
the cleaning water nozzle 134 toward the cut wafer 12 of
the frame unit 16 while the spinner table 128 is rotated
by the notor for the spinner table. Thereby, the wafer 12
of the franme unit 16 can be cleaned and cutting dust can
be renoved. In addition, the cleaning water can be
renoved from the upper surface of the frame unit 16 by a
centrifugal force due to the rotation of the spinner

tabl e 128.
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Subsequently, the cleaning water nozzle 134 is
positioned from the operation position to the non-
operation position and the air nozzle 136 is positioned
from the non-operation position to the operation position.
Then, the drying air is injected fromthe air nozzle 136
toward the frame unit 16. This can renove the cleaning
water that has not been conpletely renoved by the
centrifugal force due to the rotation of the spinner
table 128 from the upper surface of the frame unit 16 and
dry the upper surface of the frame unit 16. Thereafter,
the air nozzle 136 is positioned from the operation
position to the non-operation position and the spinner
table 128 is positioned from the |ower cleaning position
to the upper putting-renoving position. Then, the suction
force of the spinner table 128 is deactivated and the
fixing of the ring-shaped frame 10 by the plural clanps
132 is rel eased.

After the cleaning step is carried out, a third
ring-shaped franme conveyance step of holding the ring-
shaped frame 10 of the frame wunit 16 cleaned by the
cleaning unit 124 by the first frame holding part 60 of
the first conveying unit 64 and conveying the frame unit
16 from the cleaning unit 124 to the first tenporary

putting unit 44 is carried out.
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In the third ring-shaped frame conveyance step,
first, the Y-axis feeding nechanism 70 of the first
conveying unit 64 is actuated and the first frane hol ding
part 60 is positioned above the frame unit 16 placed on
the spinner table 128. Furthernore, the Y-axis feeding
mechani sm 146 and the Z-axis feeding nechanism of the
second conveying unit 142 are actuated as appropriate and
the second frame holding part 138 that has conveyed the
frame unit 16 in the second ring-shaped frame conveyance
step is noved to such a position as not to hinder the
third ring-shaped franme conveyance step.

Subsequently, the first frame holding part 60 is
| owered by the Z-axis feeding mechanism of the first
conveying unit 64 and the suction pads 82 are brought
into tight contact with the ring-shaped frane 10 of the
frame unit 16. In addition, the ring-shaped frane 10 is
sucked and held by the suction pads 82. Next, the first
frame holding part 60 is raised by the Z-axis feeding
mechani sm of the first conveying unit 64 and the frane
unit 16 sucked and held by the suction pads 82 is
separated upward fromthe spinner table 128.

Subsequently, the Y-axis feeding nechanism 70 of
the first conveying unit 64 is actuated and the frane

unit 16 sucked and held by the suction pads 82 of the
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first frame holding part 60 is caused to pass above the
| ower-surface air blow nmenber 166. At this tine, the
drying air is injected from the injection ports 168 of
the air blow nenber 166 toward the |ower surface of the
frame unit 16. This can renove the cleaning water from
the | ower surface of the frame unit 16 and dry the | ower
surface of the frame unit 16.

Moreover, the Y-axis feeding nmechanism 70 of the
first conveying unit 64 is actuated and the franme unit 16
sucked and held by the suction pads 82 is positioned
above the first tenporary putting unit 44. Subsequently,
the pair of guide rails 48 are positioned from the
opening position to the closing position by the guide
rail opening-closing part 50. Subsequently, the first
frame holding part 60 is lowered by the Z-axis feeding
mechani sm of the first conveying unit 64 and the | ower
surface of the frame unit 16 sucked and held by the
suction pads 82 is brought into contact with the upper
surfaces of the pair of guide rails 48. Next, the suction
force of the suction pads 82 is deactivated to transfer
the frame unit 16 to the pair of guide rails 48. In this
manner, the frame unit 16 cleaned by the cleaning unit
124 is conveyed from the cleaning unit 124 to the first

tenporary putting unit 44.
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After the third ring-shaped frane conveyance step
is carried out, a fourth ring-shaped frame conveyance
step of clanping the ring-shaped frame 10 of the franme
unit 16 positioned at the first tenporary putting unit 44
by the clanping part 24 of the withdrawing unit 28 and
conveying the franme unit 16 from the first tenporary
putting unit 44 to the first cassette 6 to house it is
carried out.

In the fourth ring-shaped franme conveyance step,
first, in the state in which the pivot nenber 32 of the
clanping part 24 is positioned at the operation position
and the support piece 40 of the support part 26 is
positioned at the non-operation position, the Y-axis
feedi ng nechani sm 146 and the Z-axis feeding nechani sm of
the second conveying unit 142 are actuated and the pair
of clanping pieces 36 are positioned to an end part (end
part in the Y-axis direction on the side renoter fromthe
cassette table 4) of the ring-shaped frame 10 of the
frame unit 16 positioned at the first tenporary putting
unit 44. Furthernore, the Y-axis feeding nechanism 70 and
the Z-axis feeding nechanism of the first conveying unit
64 are actuated as appropriate and the first frane
hol ding part 60 that has conveyed the frame unit 16 in

the third ring-shaped frame conveyance step is noved to
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such a position as not to hinder the fourth ring-shaped
frame conveyance step

Subsequently, after the end part of the ring-shaped
frame 10 is clanped by the pair of clanping pieces 36,
the frame unit 16 is noved in the Y-axis direction and
the Z-axis direction by the Y-axis feeding nechanism 146
and the Z-axis feeding nechanism of the second conveying
unit 142 to convey the frame unit 16 from the first
tenporary putting unit 44 to the first cassette 6 and
house it. Then, the clanping of the ring-shaped frame 10
by the pair of clanping pieces 36 is released and the
first cassette 6 is caused to support the franme unit 16.

The nethod for cutting the wafer 12 of the frane
unit 16 by using the cutting apparatus 2 is as described
above. Next, a nethod for cutting the sinple wafer 12 by
using the cutting apparatus 2 wll be descri bed.

Wen the sinple wafer 12 is cut by wusing the
cutting apparatus 2, first, a cassette placenent step of
pl acing the second cassette 8 in which the sinple wafer
12 is housed on the cassette table 4 is carried out. In
the second cassette 8, plural wafers 12 are housed in the
state in which the front surfaces 12a of the sinple
wafers 12 are oriented upward.

After the cassette placenent step is carried out, a
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wafer w thdrawal step of supporting the sinple wafer 12
in the second cassette 8 placed on the cassette table 4
by the support part 26 of the withdrawing unit 28 and
wi thdraw ng the sinple wafer 12 from the second cassette
8 is carried out.

In the wafer w thdrawal step, first, the support
piece 40 of the support part 26 of the w thdrawi ng unit
28 is positioned to the operation position and the pivot
menber 32 of the clanping part 24 is positioned to the
non-operation position. Subsequently, the Y-axis feeding
mechani sm 146 and the Z-axis feeding nechanism of the
second conveying unit 142 are actuated and the support
piece 40 is inserted under the arbitrary wafer 12 in the
second cassette 8. Next, the support piece 40 is slightly
rai sed and the upper surface of the support piece 40 is
brought into tight contact with the |ower surface (back
surface 12b) of the wafer 12. In addition, the wafer 12
is sucked and supported by the wupper surface of the
support piece 40. Then, the support piece 40 is noved in
the Y-axis direction by the Y-axis feeding nechanism 146
of the second conveying unit 142 and the sinple wafer 12
is withdrawn fromthe second cassette 8.

After the wafer withdrawal step is carried out, a

tenporary putting step of tenporarily putting the sinple
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wafer 12 wthdrawn from the second cassette 8 by the
support part 26 of the withdrawing unit 28 on the second
tenporary putting unit 46 is carried out.

In the tenporary putting step, first, the Y-axis
feedi ng nechani sm 146 and the Z-axis feeding nechani sm of
the second conveying unit 142 are actuated and the | ower
surface of the sinple wafer 12 wthdrawn from the second
cassette 8 by the support part 26 of the w thdrawi ng unit
28 is brought into contact with the upper surface of the
tenporary putting table 54 of the second tenporary
putting unit 46. Then, the sinple wafer 12 is sucked and
hel d by the upper surface of the tenporary putting table
54 and the suction force of the support piece 40 of the
withdrawi ng unit 28 is deactivated to tenporarily put the
sinple wafer 12 on the second tenporary putting unit 46.

After the tenporary putting step is carried out, a
crystal orientation detection step of detecting the
crystal orientation of the sinple wafer 12 that has been
wi thdrawn from the second cassette 8 by the support part
26 of the withdrawing unit 28 and been positioned at the
second tenporary putting unit 46 is carried out.

In the crystal orientation detection step, while
the tenporary putting table 54 that sucks and holds the

sinple wafer 12 is rotated by the notor for the tenporary
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putting table, the position of the notch 22 is detected
by the Iline sensor of the detecting part 58 in
association with the rotation angle of the tenporary
putting table 54. Thereby, the crystal orientation of the
sinple wafer 12 is detected. Alternatively, the detecting
part 58 may include imaging means such as a charge-
coupl ed device (CCD) and the crystal orientation of the
sinple wafer 12 may be detected by imaging the sinple
waf er 12 sucked and held by the tenporary putting table
54 by the imging neans of the detecting part 58 and
detecting the position of the notch 22.

After the crystal orientation detection step is
carried out, a first wafer conveyance step of holding the
sinple wafer 12 positioned at the second tenporary
putting unit 46 and conveying the sinple wafer 12 to the
chuck table 90 is carried out.

In the first wafer conveyance step of the present
enbodi nent, first, the Y-axis feeding nechanism 146 and
the Z-axis feeding nechani sm of the second conveying unit
142 are actuated and the upper surface of the support
piece 40 of the support part 26 of the wthdrawi ng unit
28 is brought into tight contact with the |lower surface
of the sinple wafer 12 sucked and held by the tenporary

putting table 54 of the second tenporary putting unit 46.
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Subsequently, the sinple wafer 12 is sucked and supported
by the wupper surface of the support piece 40 of the
support part 26 again and the suction force of the
tenporary putting table 54 is deactivated. Next, the Y-
axis feeding nechanism 146 and the Z-axis feeding
mechani sm of the second conveying unit 142 are actuated
and the sinple wafer 12 sucked and supported by the
support piece 40 is separated from the second tenporary
putting unit 46.

Subsequently, the Y-axis feeding nechanism 70 and
the Z-axis feeding nmechanism of the first conveying unit
64 are actuated and the first wafer holding part 62 is
positioned above the sinple wafer 12 sucked and supported
by the support piece 40. Next, the air blow ng nenbers 86
of the first wafer holding part 62 and the sinple wafer
12 sucked and supported by the support piece 40 are
brought close to each other by lowering the first wafer
hol ding part 62 by the Z-axis feeding nmechanism of the
first conveying unit 64 or raising the support piece 40
by the Z-axis feeding mechanism of the second conveying
unit 142. Subsequently, the air supply neans is actuated
and air is blown fromthe air blowng nenbers 86 to the
sinple wafer 12 to generate a negative pressure based on

the Bernoulli effect and suck and hold the sinple wafer
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12 in a contactless nmanner by the first wafer holding
part 62. Next, the suction force of the support piece 40
of the withdrawing unit 28 is deactivated to transfer the
sinple wafer 12 from the support part 26 of the
Wi thdrawi ng unit 28 to the first wafer holding part 62.

Subsequently, the Y-axis feeding mechanism 146 and
the Z-axis feeding nechani sm of the second conveying unit
142 are actuated and the support part 26 of the
withdrawmng unit 28 is separated from the first wafer
hol di ng part 62 that sucks and holds the sinple wafer 12.
Next, the pair of guide rails 48 of the first tenporary
putting unit 44 are positioned to the opening position by
the guide rail opening-closing part 50.

Subsequently, the Y-axis feeding nechanism 70 and
the Z-axis feeding nmechanism of the first conveying unit
64 are actuated and the [ ower surface of the sinple wafer
12 sucked and held by the first wafer holding part 62 is
brought into contact with the upper surface of the chuck
table 90 positioned directly under the second tenporary
putting unit 46 by the X-axis feedi ng mechani sm 100. Next,
the blowing of the air fromthe air blow ng nenbers 86 is
stopped and the negative pressure of the first wafer
holding part 62 is deactivated to transfer the sinple

wafer 12 to the chuck table 90. In this nmanner, the
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sinple wafer 12 is conveyed from the second tenporary
putting unit 46 to the chuck table 90.

In the present enbodi nent, when the sinple wafer 12
Is positioned at the tenporary putting table 54 of the
second tenporary putting unit 46, the detecting part 58
and the sinple wafer 12 overlap as viewed in the upward-
downward direction. Therefore, as described above, after
the detection of the notch 22 of the sinple wafer 12 that
has been withdrawn from the second cassette 8 by the
support part 26 of the wthdrawing unit 28 and been
positioned at the second tenporary putting unit 46, the
sinple wafer 12 is supported by the support part 26 of
the withdrawing unit 28 again and then the sinple wafer
12 is transferred from the support part 26 to the first
waf er hol ding part 62 of the first conveying unit 64. |If
the detecting part 58 is configured to be freely actuated
between a detection-possible position at which the
detecting part 58 overlaps with the sinple wafer 12 as
viewed in the upward-downward direction and an evacuation
position at which the detecting part 58 does not overlap
with the sinple wafer 12 as viewed in the upward-downward
direction, the sinple wafer 12 positioned at the second
tenporary putting unit 46 may be held by the first wafer

hol ding part 62 when the detecting part 58 is |located at
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t he evacuati on position.

After the first wafer conveyance step is carried
out, a cutting step of cutting the sinple wafer 12 held
by the chuck table 90 is carried out. In the cutting step,
first, the sinple wafer 12 is sucked and held by the
upper surface of the chuck table 90. Subsequently, the
sinple wafer 12 is imaged by the inmaging neans (not
depi cted) and the planned dividing lines 18 of the sinple
wafer 12 are aligned wth the X-axis direction based on
an imge of the sinple wafer 12 imaged by the inmaging
nmeans. |In addition, the cutting blade 122 of each of the
pair of cutting units 94 is positioned above the planned
dividing line 18 aligned with the X-axis direction. Next,
each cutting blade 122 is rotated together wth each
spindle 120 by each notor for the spindle.

Subsequently, the spindle housings 110 are | owered
by the Z-axis feeding nmechanisns 114 and the cutting edge
of each cutting blade 122 is caused to cut into the
planned dividing line 18 aligned wth the X-axis
direction from the front surface 12a of the wafer 12 to
the depth equivalent to the thickness of the device chips
(depth that does not reach the back surface 12b of the
wafer 12). In addition, processing feed of the chuck

table 90 is carried out in the X-axis direction relative
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to the cutting units 94 and cutting is carried out along
the planned dividing lines 18 to carry out inconplete
cutting processing of inconpletely cutting the sinple
waf er 12.

Subsequently, the inconplete cutting processing is
repeated while indexing feed of each cutting unit 94 is
carried out in the Y-axis direction relative to the chuck
table 90 by the interval of the planned dividing |lines 18
in the Y-axis direction, and all of the planned dividing
lines 18 aligned wth the X-axis direction are
i nconpl etely cut. Next, after the chuck table 90 is
rotated by 90 degrees, the inconplete cutting processing
is repeated while indexing feed is carried out, and all
of the planned dividing lines 18 orthogonal to the
planned dividing lines 18 for which the inconplete
cutting processing has been carried out previously are
i nconpletely cut. In this manner, the side of the front
surface 12a of the sinple wafer 12 held by the chuck
table 90 is cut and the cut grooves (not depicted) wth
the depth that does not reach the back surface 12b of the
sinple wafer 12 are forned along the planned dividing
lines 18 in a lattice manner. 1In the cut sinple wafer 12,
the planned dividing Iines 18 are not conpletely cut and

dividing into device chips of each individual device 20
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is not carried out. Therefore, the state in which the
device chips that should be divided are joined to each
ot her is kept.

After the cutting step is carried out, a second
waf er conveyance step of holding the cut sinple wafer 12
by the second wafer holding part 140 of the second
conveying unit 142 and conveying the sinple wafer 12 from
the chuck table 90 to the cleaning unit 124 is carried
out .

In the second wafer conveyance step, first, the
chuck table 90 is positioned directly under the first
tenporary putting unit 44 by the X-axis feeding nmechani sm
100. Subsequently, the suction force of the chuck table
90 is deactivated. Furthernore, the Y-axis feeding
mechanism 70 and the Z-axis feeding mechanism of the
first conveying unit 64 are actuated as appropriate and
the first wafer holding part 62 that has conveyed the
sinple wafer 12 in the first wafer conveyance step is
nmoved to such a position as not to hinder the second
waf er conveyance st ep.

Subsequently, the Y-axis feeding nechanism 146 of
the second conveying unit 142 is actuated and the second
wafer holding part 140 is positioned above the sinple

wafer 12 placed on the chuck table 90. Next, the pair of
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guide rails 48 of the first tenporary putting unit 44 are
positioned to the opening position and the second wafer
holding part 140 is lowred by the Z-axis feeding
mechani sm of the second conveying unit 142 to bring the
second wafer holding part 140 close to the sinple wafer
12. In addition, the sinple wafer 12 is sucked and held
in a contactless manner by the second wafer holding part
140.

Subsequently, the second wafer holding part 140 is
raised by the Z-axis feeding nechanism of the second
conveying unit 142. Thereafter, the Y-axis feeding
mechanism 146 of the second conveying wunit 142 s
actuated and the sinple wafer 12 sucked and held by the
second wafer holding part 140 is positioned above the
spinner table 128 of the cleaning unit 124, Next, the
second wafer holding part 140 is lowered by the Z-axis
feedi ng mechanism of the second conveying unit 142 and
the | ower surface of the sinple wafer 12 sucked and held
by the second wafer holding part 140 is brought into
contact with the upper surface of the spinner table 128
positioned at the upper putting-renoving position.
Subsequently, the suction force of the second wafer
hol ding part 140 is deactivated to transfer the sinple

wafer 12 to the spinner table 128. 1In this manner, the
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cut sinple wafer 12 is conveyed from the chuck table 90
to the cleaning unit 124.

After the second wafer conveyance step is carried
out, a cleaning step of holding the cut sinple wafer 12
by the cleaning unit 124 and cl eaning the sinple wafer 12
is carried out. In the cleaning step, first, the sinple
wafer 12 is sucked and held by the upper surface of the
spi nner table 128. Subsequently, the spinner table 128 is
| onered from the upper putting-renoving position to the
| ower cleaning position by the spinner table raising-
| owering neans. Next, after the cleaning water nozzle 134
Is positioned from the non-operation position to the
operation position, the cleaning water is injected from
the cleaning water nozzle 134 toward the cut sinple wafer
12 while the spinner table 128 is rotated by the notor
for the spinner table. Thereby, the sinple wafer 12 can
be cleaned and cutting dust can be renoved. In addition,
the cleaning water can be renoved from the upper surface
(front surface 12a) of the sinple wafer 12 by a
centrifugal force due to the rotation of the spinner
tabl e 128.

Subsequently, the cleaning water nozzle 134 is
positioned from the operation position to the non-

operation position and the air nozzle 136 is positioned
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fromthe non-operation position to the operation position.
Then, the drying air is injected fromthe air nozzle 136
toward the sinple wafer 12. This can renove the cleaning
water that has not been conpletely renoved by the
centrifugal force due to the rotation of the spinner
table 128 from the upper surface of the sinple wafer 12
and dry the sinple wafer 12. Thereafter, the air nozzle
136 is positioned fromthe operation position to the non-
operation position and the spinner table 128 is
positioned from the |ower cleaning position to the upper
putting-renoving position. Then, the suction force of the
spi nner table 128 is deacti vated.

After the cleaning step is carried out, a third
waf er conveyance step of holding the sinple wafer 12
cleaned by the cleaning unit 124 by the first wafer
hol ding part 62 of the first conveying unit 64 and
conveying the sinple wafer 12 from the cleaning unit 124
to the support part 26 of the withdrawing unit 28 is
carried out.

In the third wafer conveyance step, first, the Y-
axis feeding nechanism 146 and the Z-axis feeding
mechani sm of the second conveying unit 142 are actuated
as appropriate and the second wafer holding part 140 is

separated from the cleaning unit 124. Subsequently, the
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Y-axis feeding mechanism 70 of the first conveying unit
64 is actuated and the first wafer holding part 62 is
positioned above the sinple wafer 12 placed on the
spi nner table 128. Subsequently, the first wafer holding
part 62 is |owered by the Z-axis feeding nechani smof the
first conveying unit 64 and the first wafer holding part
62 is brought close to the sinple wafer 12. In addition,
the sinple wafer 12 is sucked and held in a contactless
manner by the first wafer holding part 62. Next, the
first wafer holding part 62 is raised by the Z-axis
feedi ng mechanism of the first conveying unit 64 and the
sinple wafer 12 sucked and held by the first wafer
holding part 62 is separated upward from the spinner
tabl e 128.

Subsequently, the Y-axis feeding nechanism 70 of
the first conveying unit 64 is actuated and the sinple
wafer 12 sucked and held by the first wafer holding part
62 is caused to pass above the |ower-surface air blow
menber 166. At this tinme, the drying air is injected from
the injection ports 168 of the air bl ow nenber 166 toward
the | ower surface of the sinple wafer 12. This can renove
the cleaning water from the |ower surface of the sinple
wafer 12 and dry the lower surface of the sinple wafer 12.

Moreover, the Y-axis feeding nmechanism 70 of the
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first conveying unit 64 is actuated and the Y-axis
feedi ng nechani sm 146 and the Z-axis feeding nechani sm of
the second conveying unit 142 are actuated. Thereby, the
support piece 40 of the support part 26 of the
wi thdrawing unit 28 is positioned under the sinple wafer
12 held by the first wafer holding part 62 of the first
conveying unit 64. At this tinme, the support piece 40 is
positioned to the operation position and the pivot nenber
32 of the clanping part 24 is positioned to the non-
operation position. Subsequently, the upper surface of
the support piece 40 of the wthdrawing unit 28 is
brought into tight contact with the |lower surface of the
sinple wafer 12 held by the first wafer holding part 62
by lowering the first wafer holding part 62 by the Z-axis
feeding nmechanism of the first conveying unit 64 or
raising the wthdrawng unit 28 by the Z-axis feeding
mechani sm of the second conveying unit 142. |In addition,
the wafer 12 is sucked and supported by the upper surface
of the support piece 40. Next, the blowing of the air
from the air blowing nenbers 86 is stopped and the
negative pressure of the first wafer holding part 62 is
deactivated to transfer the sinple wafer 12 to the
support piece 40 of the withdrawing unit 28. In this

manner, the sinple wafer 12 cleaned by the cleaning unit
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124 is conveyed fromthe cleaning unit 124 to the support
part 26 of the withdrawi ng unit 28.

After the third wafer conveyance step is carried
out, a fourth wafer conveyance step of conveying the
sinple wafer 12 conveyed to the support part 26 of the
wi thdrawing unit 28 to the second cassette 8 and housing
the sinple wafer 12 is carried out.

In the fourth wafer conveyance step, first, the Y-
axis feeding nechanism 146 and the Z-axis feeding
mechani sm of the second conveying unit 142 are actuated
and the sinple wafer 12 sucked and supported by the
support piece 40 of the support part 26 is conveyed to
the second cassette 8. Subsequently, after the suction
force of the support piece 40 is deactivated, the support
piece 40 is slightly lowered by the Z-axis feeding
nmechani sm of the second conveying unit 142 to separate
the support piece 40 dowward from the |ower surface of
the sinmple wafer 12. Thereby, the sinple wafer 12 is
caused to be supported by the second cassette 8. Then,
the Y-axis feeding nechanism 146 of the second conveying
unit 142 1is actuated and the support piece 40 1is
w t hdrawn from the second cassette 8. In the fourth wafer
conveyance step, the Y-axis feeding nmechanism 70 and the

Z-axis feeding mechanism of the first conveying unit 64
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are actuated as appropriate and the first wafer holding
part 62 is noved to such a position as not to hinder the
fourth wafer conveyance step.

Then, for the sinple wafer 12 inconpletely cut by
the cutting apparatus 2, a protective tape (not depicted)
for protecting the devices 20 is stuck to the front
surface 12a and the back surface 12b is ground by a
grinding apparatus (not depicted) until the cut grooves
appear in the back surface 12b. Thereby, the sinple wafer
12 is divided into the device chips of each individual
devi ce 20.

The cutting nmethods are as descri bed above. In the
present enbodi nent, both of conplete cutting of the wafer
12 of the frame unit 16 and inconplete cutting of the
sinple wafer 12 can be <carried out by one cutting
apparatus 2, which is economical. |In addition, increase
in the setting area of the cutting apparatus 2 can be
suppr essed.

Incidentally, in the cutting step, cutting dust
generated when the wafer 12 is cut adheres to the frane
unit 16 or the sinple wafer 12. Regarding this point, in
the case of cutting the wafer 12 of the frame unit 16 by
using the cutting apparatus 2, the frame unit 16 to which

cutting dust does not adhere before cutting and after

59



cleaning is conveyed by the first franme holding part 60
in the first and third ring-shaped frane conveyance steps.
In addition, the frame unit 16 to which cutting dust
adheres after the cutting of the wafer 12 is conveyed by
the second frame holding part 138 in the second ring-
shaped frame conveyance step. Thus, cutting dust can be
prevented from adhering to the first frame holding part
60 for conveying the frame unit 16 to which cutting dust
does not adhere, and cutting dust can be prevented from
adhering again to the frane unit 16 after cl eaning.
Furthernore, the above-described point is also
simlar in the case of cutting the sinple wafer 12 by
using the cutting apparatus 2. The sinple wafer 12 to
which cutting dust does not adhere before cutting and
after cleaning is conveyed by the first wafer holding
part 62 in the first and third wafer conveyance steps. In
addition, the sinmple wafer 12 to which cutting dust
adheres after cutting is conveyed by the second wafer
holding part 140 in the second wafer conveyance step.
Thus, cutting dust can be prevented from adhering to the
first wafer holding part 62 for conveying the sinple
wafer 12 to which cutting dust does not adhere, and
cutting dust can be prevented from adhering again to the

sinple wafer 12 after cl eaning.
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The present invention is not limted to the details
of the above described preferred enbodi nent. The scope of
the invention is defined by the appended clainms and all
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 cutting apparatus that cuts a wafer,
conpri si ng:

a cassette table on which a first cassette in which
a frame unit, in which a wafer is positioned in an
openi ng of a ring-shaped frane having the opening and the
ring-shaped franme and the wafer are integrated by an
adhesi on tape, is housed and a second cassette in which a
sinple wafer is housed are sel ectively placed;

a withdrawi ng unit selectively including a clanping
part that clanps the ring-shaped frame and w thdraws the
frame wunit from the first cassette when the first
cassette is placed on the cassette table and a support
part that supports the sinple wafer and wthdraws the
sinple wafer from the second cassette when the second
cassette is placed on the cassette table;

a first tenmporary putting unit on which the franme
unit withdrawn by the clanping part of the w thdraw ng
unit is tenporarily put;

a second tenporary putting unit on which the sinple
wafer w thdrawn by the support part of the wthdraw ng
unit is tenporarily put;

a first conveying unit including a first frame

hol ding part that holds the ring-shaped frame of the
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frame unit positioned at the first tenporary putting unit
and conveys the frame unit to a chuck table and a first
waf er holding part that holds the sinple wafer positioned
at the second tenporary putting unit and conveys the
sinple wafer to the chuck tabl e;

a cutting unit that cuts the wafer of the frame
unit or the sinple wafer held by the chuck table;

a cleaning unit that holds and cl eans the wafer of
the frame unit or the sinple wafer that has been cut; and

a second conveying unit including a second framne
hol ding part that holds the ring-shaped frame of the
frame unit of the cut wafer and conveys the frame unit
from the chuck table to the cleaning unit and a second
wafer holding part that holds the cut sinple wafer and
conveys the sinple wafer from the chuck table to the
cl eaning unit.

2. The cutting apparatus according to claim 1,
wher ei n

the first frame holding part of the first conveying
unit holds the ring-shaped frane of the frame unit
cl eaned by the cleaning unit and conveys the frame unit
from the cleaning unit to the first tenmporary putting
unit, and the first wafer holding part of the first

conveying unit holds the sinple wafer <cleaned by the
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cleaning unit and conveys the sinple wafer from the
cleaning unit to the support part of the withdrawi ng unit.

3. The cutting apparatus according to claim 1,
wherein

the second tenporary putting wunit includes a
detecting part that detects a crystal orientation of the
sinpl e wafer.

4. The cutting apparatus according to claim 1,
wherein

the first frame holding part of the first conveying
unit and the second frame holding part of the second
conveying unit suck and hold the ring-shaped frane, and
the first wafer holding part of the first conveying unit
and the second wafer holding part of the second conveyi ng
unit blow air to the sinple wafer to generate a negative
pressure and hold the sinple wafer in a contactless
manner .

5. The cutting apparatus according to claim 1,
wherein

by the cutting unit, the wafer of the frame unit is
conpletely cut and the sinple wafer is inconpletely cut.

6. The cutting apparatus according to claim 1,
wher ei n

the second conveying unit includes the w thdraw ng

64



unit.

7. The cutting apparatus according to claim 1,
wher ei n

the first tenporary putting unit has a pair of
guide rails that are selectively positioned to a closing
position at which the pair of guide rails support the
frame unit and an opening position with which the franme
unit is released, and

the frame unit wthdrawmm fromthe first cassette is
supported by the pair of guide rails positioned at the
closing position and, after the supporting, the franme
unit is held by the first franme holding part of the first
conveying unit and the pair of guide rails are positioned
to the opening position, and the frame unit is conveyed
to the chuck table positioned directly under the first
tenporary putting unit.

8. The cutting apparatus according to claim 1,
wher ei n

the second tenporary putting unit is disposed on an
upper side and on a side of the cassette table relative
to the first tenporary putting unit, and

the sinple wafer that has been withdrawn from the
second cassette by the support part of the w thdraw ng

unit and been positioned at the second tenporary putting
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unit is, after detection of a notch, supported by the
support part again and is held by the first wafer hol ding
part of the first conveying unit to be conveyed to the
chuck table positioned directly under the first tenporary

putting unit.
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