PROCESSI NG MACHI NE

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to a processing
machi ne whi ch includes a processing unit, the processing
unit having a spindle and a di sc-shaped nount portion
arranged on a | ower end portion of the spindle, and the
i ncl udes a processing unit configured to process a
wor kpi ece by a processing tool nounted on a | ower part of
t he nount portion.

Description of the Related Art

In a manufacturing process of sem conductor
devices, circuits such as integrated circuits (ICs) or
| arge scale integration (LSI) circuits are first fornmed
on a side of a front surface of, for exanple, a
sem conductor wafer, and the sem conductor wafer is then
ground on a side of a back surface thereof by a grinding
machi ne. The sem conductor wafer, which has been thinned
through the grinding, is next cut by a cutting nmachine,
wher eby the sem conductor wafer is divided into the
i ndi vi dual sem conductor devices. In the grinding using
the grinding machi ne, the sem conductor wafer generally

hel d on a holding surface of a chuck table is ground on



the side of the back surface thereof by an annul ar

gri ndi ng wheel, which has a plurality of grinding stones,
while grinding water is supplied to the side of the back
surface of the sem conductor wafer (see, for exanple, JP
2014- 124690A) .

When grinding is perfornmed, the chuck table and the
grinding wheel are covered at side portions and upper
portions thereof by a cover nmenber, and are disposed in a
predet erm ned space (processing chanber) defined by the
cover nmenber. During the grinding, the grinding is
performed while supplying grinding water to the grinding
wheel , so that the grinding water with grinding debris
cont ai ned therein splashes around and sticks on an inner
wal | of the processing chanber. Such grinding debris may
therefore adhere to the hands, clothing, and the |ike of
wor kers when the cover nenber is opened upon mai ntenance
such as replacenent of the grinding wheel and cl eani ng of
the processing chanber. 1n addition, such grinding debris
may fall on the holding surface of the chuck table during

mai nt enance.

SUVMARY OF THE | NVENTI ON
Assum ng that grinding of a new workpiece is

performed wth grinding debris still remaining stuck on
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t he hol di ng surface, suction holding failure may occur on
the hol ding surface, thereby causing such an
i nconveni ence that the workpi ece nay be cracked or
chi pped during the grinding. As appreciated fromthe
foregoi ng, processing debris such as grinding debris can
| ead to various problens in a processing machine. Wth
such problens in view, the present invention has as an
obj ect thereof the provision of a processing nachine
whi ch can reduce the anmount of processing debris sticking
on an inner wall of a processing chanber.

In accordance with an aspect of the present
i nvention, there is provided a processing nachine
i ncluding a chuck table having a hol ding surface that
hol ds a wor kpi ece thereon, a chuck table cover encl osing
surroundi ngs of the chuck table and having an openi ng
t hrough whi ch the hol ding surface of the chuck table is
able to protrude, a processing unit including a spindle,
a spindle housing that rotatably holds the spindle
therein, and a di sc-shaped nount portion arranged on a
| ower end portion of the spindle, the |ower end portion
projecting fromthe spindle housing, the processing unit
bei ng configured to process the workpi ece by a processing
tool nmounted on a |lower part of the nmount portion, a

processi ng feed nechanismthat feeds the processing unit
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in an up-down direction to perform processing, a
processi ng chanber construction cover that covers the
chuck table and the nount portion, and a processing too
cover that is secured to a | ower end portion of the

spi ndl e housing, the | ower end portion being | ocated

i nside the processing chanber construction cover, has an
upper wall defining an insertion opening through which
the spindle is able to be inserted at the | ower end
portion thereof, and a side wall that is connected to the
upper wall and extends downwardly fromthe upper wall, is
di sposed inside the processing chanber construction
cover, and covers the processing tool from above and
sides by the upper wall and the side wall.

Preferably, the processing tool cover is secured to
the |l ower end portion of the spindle housing in a nanner
that allows detachnent of the processing tool cover from
t he spi ndl e housi ng.

Al so, preferably, the processing machi ne further
I ncl udes an exhaust unit including an exhaust duct that
is connected at an end portion thereof to the processing
tool cover and at an opposite end portion thereof to a
suction source.

The processi ng machi ne according to the aspect of

the present invention also includes the processing too
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cover in addition to the chuck table, the chuck table
cover, the processing unit, the processing feed
mechani sm and the processing chanber construction cover.
The processing tool cover is disposed inside the
processi ng chanber construction cover, and covers the
processi ng tool from above and sides by the upper wal
and the side wall. Because the processing tool is covered
by the processing tool cover disposed inside the
processi ng chanber construction cover as described above,
processing debris and the like are Iimted in their
spl ash range, and stick primarily on an inner wall of the
processing tool cover. It is therefore possible to reduce
t he anmount of processing debris sticking on an inner wal
of the processing chanber construction cover.

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 follow ng description and appended clains with
reference to the attached drawi ngs show ng sone preferred

enbodi nents of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG 1 is a partly sectional side view of a
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gri ndi ng machi ne as an exanple of a processing nachine
according to a first enbodi nent of an aspect of the
present invention,;

FIG 2 is a perspective view of a processing tool
cover and its associated elenents in the grindi ng machi ne
of FIG 1;

FIG 3 is a partly sectional side view of a
gri ndi ng machi ne as an exanple of a processing nachine
according to a second enbodi nent of the aspect of the
present invention; and

FIG 4 is a partly sectional side view of a
pol i shing machi ne as an exanple of a processing nachine
according to a third enbodi nent of the aspect of the

present invention.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Wth reference to the attached draw ngs, a

description will be nmade about enbodi nents of an aspect
of the present invention. FIG 1 is a partly sectiona
side view of a grinding machine 2 as an exanple of a
processi ng machi ne according to a first enbodinent. It is
to be noted that an X-axis direction, a Y-axis direction
(front-to-rear direction), and a Z-axis direction (top-

down direction, vertical direction, grinding feed



direction), all indicated in FIG 1, are orthogonal to
one another. The grinding nmachine 2 of this enbodinent is
of a fully automatic type that automatically perforns

| oadi ng, grinding, cleaning, and unloadi ng of a workpi ece
11. However, the grinding machine 2 is not limted to the
fully automatic type. The grinding nmachine 2 may be of a
manual type that perfornms only the grinding of the

wor kpi ece 11. |If this is the case, the | oading,

unl oadi ng, and the |i ke of the workpiece 11 are perforned
by wor kers.

The workpi ece 11 to be ground by the grinding
machine 2 is, for exanple, a silicon-mde, disc-shaped
wafer with a plurality of devices (not depicted) forned
on a side of a front surface 1la. However, the workpiece
11 may be fornmed froma conpound such as silicon carbide
(SiC) or galliumnitride (GN), or may al so be forned
froma material other than those nentioned above. Wth a
resi n-made protective tape 13 bonded on the side of the
front surface 1lla, the workpiece 11 is ground on a side
of a back surface 11b | ocated on a side opposite to the
front surface 1lla. Wen the workpiece 11 is ground, the
wor kpi ece 11 is held on the side of the front surface 1lla
under suction on a holding surface 4a of a chuck table 4.

The chuck table 4 has a disc-shaped franme nenber 6



formed of ceramics. On a side of an upper surface of the
frame nenber 6, a disc-shaped recess is fornmed. A disc-
shaped porous plate 8 forned of porous ceramcs is fixed
in the recess. The porous plate 8 has a substantially

pl anar bottom surface, and an upper surface that

i ncreases in thickness froman outer periphery toward a
center thereof. |In other words, the upper surface of the
porous plate 8 is a conical surface that slightly bul ges
upward at a central part conpared with a peripheral part
t her eof .

In a bottom surface of the recess of the frane
menber 6, a plurality of flow paths (not depicted) is
formed radially. In the frane nenber 6, a central flow
channel (not depicted) is also forned such that it
centrally extends through a bottom surface of the frame
menber 6 and is connected to the radial flow paths. A
suction source (not depicted) such as a vacuum punp is
connected to the central flow channel, and when the
suction source is operated, a negative pressure is
transmtted to the upper surface of the porous plate 8.
The upper surface of the porous plate 8 therefore
functions as the hol ding surface 4a on which the
wor kpi ece 11 is held under suction via the protective

tape 13.



The chuck table 4 is rotatably connected on a disc-
shaped tabl e base 10 via bearings (not depicted). A
t hrough-hol e (not depicted) is fornmed in the table base
10, and a rotary drive source 12 such as a notor is
di sposed underneath the table base 10. The rotary drive
source 12 has a rotary shaft 12b connected to a bottom
portion of the chuck table 4 through the through-hol e of
the tabl e base 10. Wen the rotary drive source 12 is
operated, the chuck table 4 is rotated about an axis 12a
of rotation.

Underneath the table base 10 and around the rotary
drive source 12, a tilt adjustnment nmechanism 14 is
arranged to support the table base 10 and to adjust a
tilt of the axis 12a of rotation with respect to the Z-
axis direction. The tilt adjustnment nmechanism 14 has a
single fixed leg 16a and two vertically adjustable |egs
16b. The fixed leg 16a and the vertically adjustable |egs
16b are arranged at substantially equal intervals along a
peri pheral direction of the table base 10. It is to be
noted that, in FIG 1, only one of the vertically
adj ustable legs 16b is depicted. The vertically
adj ustabl e I egs 16b can each independently lift up or
down the table base 10 in the Z-axis direction.

A hei ght position at which the table base 10 is to
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be supported is adjusted by one or both of the vertically
adj ustabl e | egs 16b, whereby the tilt of the axis 12a of
rotation with respect to the Z-axis direction is set. The
axis 12a of rotation is adjusted in tilt angle such that
an area of the holding surface 4a lies substantially in
parallel with an X-Y plane. The tilt adjustnent nmechani sm
14 is supported by a disc-shaped turn table 18. On the
turn table 18, a plurality of table units 20 is di sposed,
each of which includes the above-nentioned chuck table 4,
tabl e base 10, rotary drive source 12, and tilt
adj ust nrent nmechani sm 14. For exanple, three table units
20 are disposed on the turn table 18 such that they are
spaced apart at intervals of approxinmately 120 degrees in
the peripheral direction of the turn table 18. By
rotation of the turn table 18, each table unit 20 is
arranged in one of a | oading/unloading region, a coarse
grinding region, and a finish grinding region for the
wor kpi ece 11

The table unit 20 depicted in FIG 1 is arranged in
the coarse grinding region. Surroundings of each table
unit 20 are covered by a chuck table cover 22 such that
the hol ding surface 4a of the chuck table 4 is exposed.
The chuck table cover 22 is formed, for exanple, of a

netal, and has an opening 22a (see FIG 2) of a dianeter
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slightly greater than an outer dianeter of the frane
menber 6. Fromthe opening 22a, an upper portion of the
frame nenber 6, which includes the hol ding surface 4a,
protrudes.

In the coarse grinding region depicted in FIG 1
and the finish grinding region, the chuck table cover 22
and the chuck table 4 are covered at upper parts thereof
by a processing chanber construction cover 24 forned of a
netal or the like. Therefore, the upper part of the chuck
table 4 is disposed in a processing chanber 24a. In a
vicinity of the upper part of the chuck table 4, a
t hi ckness neasuring unit (height gauge) 26 is disposed to
neasure the thickness of the workpiece 11, and the
t hi ckness neasuring unit 26 is also arranged in the
processi ng chanber 24a. The thickness neasuring unit 26
depicted in FIG 1 is of a contact type, and has a first
measuring i nstrunent 26a and a second neasuring
i nstrument 26b. The first nmeasuring instrunment 26a can be
brought into contact with the upper surface of the frane
menber 6 of the hol ding surface 4a, and the second
nmeasuring instrunent 26b is | ocated above an outer
peri pheral portion of the porous plate 8, and can be
brought into contact with the back surface 11b of the

wor kpi ece 11 hel d on the hol ding surface 4a.
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Over a region above the holding surface 4a, the
region being different froma region where the thickness
measuring unit 26 is arranged, a coarse grinding unit
(processing unit) 28 is disposed. The coarse grinding
unit 28 is fed along the Z-axis direction by a processing
feed mechanism 30 to perform processing. The processing
feed mechani sm 30 has a pair of guide rails (not
depicted) fixed to a bed of the grinding machine 2 in a
manner that the guide rails are substantially parallel to
each other in the Z-axis direction. To the paired guide
rails, a Z-axis noving plate 32 is slidably attached.

On a rear side (back surface) of the Z-axis noving
plate 32, nut portions 34 are disposed. A ball screw 36
I's disposed along the Z-axis direction between the paired
rails, and is connected in a rotatable manner to the nut
portions 34. To an upper end portion of the ball screw
36, a drive source (not depicted) such as a pul se notor
is connected. Wen the ball screw 36 is rotated by the
pul se notor, the Z-axis noving plate 32 is noved in the
Z-axis direction along the guide rails.

On a front side (front surface) of the Z-axis
novi ng plate 32, the above-nentioned coarse grinding unit
28 is fixed. The coarse grinding unit 28 has a

cylindrical holding nenber 40 fixed on the Z-axis noving
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plate 32. |Inside the hol ding nenber 40, a cylindrica
spi ndl e housing 42 is disposed substantially in paralle
with the Z-axis direction. A cylindrical spindle 44 is
di sposed substantially in parallel with the Z-axis
direction, and is rotatably held at a portion thereof in
t he spi ndl e housi ng 42.

To an upper end portion of the spindle 44, a rotary
drive source (not depicted) such as a servo notor is
connected. A lower end portion of the spindle 44
downwardly projects froma | ower end of the spindle
housi ng 42, and a di sc-shaped nmount portion (wheel nount)
46 is fixed on the |ower end portion of the spindle 44.
The nmount portion 46 is located in the processi ng chamber
24a, and is covered by the processi ng chanber
construction cover 24. On a |lower part of the nount
portion 46, an annul ar coarse grindi ng wheel (processing
tool) 48 is nounted by fixing nmenbers (not depicted) such
as screws.

The coarse grinding wheel 48 has a ring-shaped
wheel base 48a fornmed of a netal material such as an
al um num al l oy. The wheel base 48a has a di aneter which
is substantially the sane as that of the nmount portion
46, and to a side of a |ower surface of the wheel base

48a, a plurality of coarse grinding stones 48b is
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attached. The coarse grinding stones 48b are arrayed in
an annul ar pattern along a peripheral direction of the
| ower surface of the wheel base 48a in a manner that
cl earances are provided between the adjacent coarse
grinding stones 48b thensel ves. The coarse grinding
stones 48b are formed, for exanple, by m xi ng abrasive
grits of dianond, cubic boron nitride (cBN), or the |ike
in a binder material such as a netal, ceramcs, or a
resin, and then conducting nolding, firing, and the I|ike.
On a radially inner side of the wheel base 48a than
the coarse grinding stones 48b, a plurality of grinding
wat er supply openings (not depicted) is discretely
arranged al ong the peripheral direction of the | ower
surface of the wheel base 48a. To supply grinding water
41 such as pure water to the individual grinding water
supply openings, a central flow channel (not depicted) is
formed through the nount portion 46, the spindle 44, and
the like, and is comuni cated at a downstream end t hereof
to individual flow paths (not depicted) fornmed in the
wheel base 48a and conmuni cating to the individua
grindi ng water supply openings. To an upstream end of the
central flow channel, a grinding water supply unit (not
depicted) is connected. During the grinding, the grinding

water 41 is supplied fromthe grinding water supply unit
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to the coarse grinding stones 48b. Wen the workpiece 11
i's ground (processed) by the coarse grindi ng wheel 48,
the grinding water 41 with grinding debris (processing
debris) contained therein therefore splashes around. In
this enbodi nent, a cylindrical processing tool cover 50
is disposed inside the processing chanber construction
cover 24 to limt a range to which the grinding water 41
with the grinding debris contained therein splashes.

FIG 2 is a perspective view of the processing too
cover 50 and its associated elenents. It is to be noted
that, in FIG 2, the workpiece 11, the processi ng chanber
construction cover 24, the thickness nmeasuring unit 26,
and the like are omtted. The processing tool cover 50 is
formed of a material transparent to visible light, such
as acrylic resin. The processing tool cover 50 has a
circul ar upper wall 50a, and the upper wall 50a has a
di aneter which is, for exanple, greater by 1 cmto 2 cm
approxi mately, than that of the coarse grinding wheel 48.

The upper wall 50a is secured via fixing nenbers
such as screws to a flange portion 42a |ocated at a | ower
end portion of the spindle housing 42. The upper wall 50a
has an insertion opening 50b through which the | ower end
portion of the spindle 44 can be inserted. To an outer

peri pheral portion of the upper wall 50a, a side wall 50c
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I's connected in a manner that it extends downwards from
the upper wall 50a. As depicted in FIGS. 1 and 2, the
upper wall 50a and the side wall 50c cover the coarse
gri ndi ng wheel 48 from above and si des.

The side wall 50c has a substantially uniform
hei ght, and a cut-out portion 50d is forned at a part of
a lower end portion of the side wall 50c. The cut-out
portion 50d is forned in a range that transversely
crosses the opening 22a of the chuck table cover 22. The
hei ght position of an upper edge of the cut-out portion
50d is located slightly higher than the hei ght position
of a grinding surface of the coarse grinding wheel 48 (in
ot her words, |ower surfaces of the coarse grinding stones
48b). Wen grinding the workpiece 11 by the grinding
surface, the height position of the upper edge of the
cut-out portion 50d is |ocated, for exanple,
approxi mately 5 nm above the back surface 11b of the
wor kpi ece 11 hel d under suction on the hol ding surface
4a. On the other hand, the height position of a | ower end
of the side wall 50c in a range where the cut-out portion
50d is not forned is |located | ower than the hol ding
surface 4a. The formation of the cut-out portion 50d in
the |l ower end portion of the side wall 50c as descri bed

above enables to avoid an interference between the side
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wal | 50c and the workpi ece 11 when the workpi ece 11 which
Is held on the holding surface 4a is transferred to the
coarse grinding region, and also to cover the workpiece
11 when it is ground (processed) by the coarse grinding
unit 28.

The processing tool cover 50 is secured in such a
manner as to be detachable to the flange portion 42a. The
processi ng tool cover 50 can be disassenbl ed, for
exanpl e, such that the upper wall 50a is divided into
equal halves. Accordingly, the processing tool cover 50
can be di sassenbl ed and detached fromthe flange portion
42a if the fixing nmenbers that fix the flange portion 42a
and the processing tool cover 50 together are renoved.

A region right underneath the coarse grindi ng whee
48 corresponds to the above-nenti oned coarse grinding
regi on. Wen being ground by the coarse grinding unit 28,
the workpiece 11 is first held on the side of the front
surface 1la thereof under suction on the chuck table 4
arranged in the coarse grinding region. In this state,
the coarse grinding unit 28 is dowwardly fed by the
processi ng feed nechanism 30 to performgrinding while
supplying the grinding water 41 to the coarse grinding
stones 48b and at the sanme tinme rotating the chuck table

4 and the coarse grinding wheel 48 in predeterm ned
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directions, respectively. Wen the coarse grinding stones
48b come into contact with the side of the back surface
11b of the workpiece 11, the workpiece 11 is ground at an
area of contact on the side of the back surface 11b.

In this enbodi nent, the coarse grinding wheel 48 is
covered by the processing tool cover 50 separately and
I ndependent |y di sposed inside the processi ng chanber
construction cover 24. Conpared with a case in which the
processi ng tool cover 50 is not disposed, the grinding
water 41 or the like, which contains grinding debris, is
hence nore Iimted in its splash range, and sticks
primarily on an inner wall of the processing tool cover
50. It is therefore possible to reduce the anmount of
processing debris sticking on the inner wall of the
processi ng chanber construction cover 24. Further,
grinding debris falls on the holding surface 4a when the
processi ng chanber construction cover 24 is opened upon
mai nt enance of the processing chanber 24a. The anount of
such falling cutting debris can also be sufficiently
reduced conpared with the case in which the processing
tool cover 50 is not disposed.

If the processing tool cover 50 is not disposed,
the grinding water 41 with grinding debris contained

therein also sticks on, in addition to the inner wall of
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t he processing chanber construction cover 24, an
i nstrunent, such as the thickness neasuring unit 26,
arranged in the processing chanber 24a. |f grinding
debris sticks on the instrunent in the processing chanber
24a, problens may arise on the operation of the
i nstrument. Assumi ng, for exanple, that grinding debris
sticks on the thickness neasuring unit 26, the thickness
of the workpiece 11 can no | onger be neasured accurately
by the thickness nmeasuring unit 26. In this enbodi nent,
however, the processing tool cover 50 can reduce the
amount of grinding debris sticking on the instrunment in
t he processing chanber 24a, and therefore can reduce the
possibility of problens that may arise on the operation
of the instrunment. It is to be noted that a simlar
processi ng chanber construction cover 24 and processing
tool cover 50 nmay al so be disposed in the above-nenti oned
finish grinding region. Further, a simlar processing
chanber construction cover 24 and processing tool cover
50 may al so be disposed in the grinding nachine 2 of the
manual type.

A description wll next be nmade about a second
enbodinent. FIG 3 is a partly sectional side view of a
gri ndi ng machi ne 52 as an exanple of a processing machi ne

according to the second enbodi nent of the aspect of the
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present invention. The grinding machine 52 further
I ncl udes an exhaust unit 54 that can suck the inside of
the processing tool cover 50. The exhaust unit 54
i ncl udes an exhaust duct 56 having flexibility. The
exhaust duct 56 is connected at an end portion 56a
thereof to the inside of the processing tool cover 50,
and at an opposite end portion 56b thereof to a suction
source 58 such as an ejector. As the suction source 58, a
suction source, which is generally used when sucki ng
grinding debris in the processing chanber 24a, nay al so
be used in common. |In the second enbodi nent, the inside
of the processing tool cover 50, the inside being a space
smal l er than the processing chanber 24a, is sucked by the
suction source 58, so that the grinding water 41 with
grinding debris contained therein can be sufficiently
sucked even if the existing suction source for sucking
the processing chanber 24a is al so used as the suction
source 58 in conmmon

A description wll next be made about a third
enbodinent. FIG 4 is a partly sectional side view of a
pol i shing machi ne 62 as an exanple of a processing
machi ne according to the third enbodi nent of the aspect
of the present invention. The polishing machine 62 is a

wet polishing machine of what is generally called a
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manual type, and has a chuck table 64 of a snmall dianeter
conpared with the chuck table 4. Simlar to the chuck
table 4, the chuck table 64 has a frame nenber 66 and a
porous plate 68. However, the upper surface of the porous
plate 68 is not a conical surface but is a substantially
pl anar surface. The upper surface of the frame nenber 66
and the upper surface of the porous plate 68 are
substantially flush with each other and nmake up as a
hol di ng surface 64a.

Above the chuck table 64, a polishing unit
(processing unit) 70 is disposed. Simlar to the coarse
grinding unit 28, the polishing unit 70 has a hol di ng
menber 40, a spindle housing 42, a spindle 44, a nount
portion 46, and the |ike. The holding nenber 40 of the
polishing unit 70 is connected to a processing feed
nmechani sm 30. However, a disc-shaped base 72 is nounted
on a side of a lower surface of the nount portion 46. On
a side of a |ower side of the base 72, on the other hand,
a di sc-shaped polishing pad 74 is fixed. The polishing
pad 74 has a through hole (not depicted) at a center
portion in a dianetrical direction of the polishing pad
74. The base 72 and the polishing pad 74 nake up a
processi ng tool .

To supply polishing fluid 81, a central flow
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channel (not depicted) is fornmed through the spindle 44,
the nount portion 46, the base 72, and the like, and a
polishing fluid supply unit (not depicted) is connected
to an upstreamend of the central flow channel. The
central flow channel is communicated at a downstream end
thereof to the through hole of the polishing pad 74.
During the polishing, the polishing fluid 81 is supplied
fromthe polishing fluid supply unit to the polishing pad
74 and the workpiece 11 through the central flow channel
and the through hole. During the polishing (processing),
the polishing fluid 81 with polishing debris (processing
debris) contained therein therefore splashes around.

To a flange portion 42a of the spindle housing 42,
a processing tool cover 80 is secured. The processing
tool cover 80 has a disc-shaped upper wall 80a. In the
upper wall 80a, an insertion opening 80b is fornmed for
the insertion of the spindle 44. To an outer periphera
portion of the upper wall 80a, a side wall 80c is
connected such that it extends downwards fromthe upper
wal | 80a. The processing tool cover 80 covers the base 72
and the polishing pad 74 (processing tool) from above and
sides by the upper wall 80a and the side wall 80c.

In particular, the processing tool cover 80 in the

third enbodi nent does not have the cut-out portion 50d,
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and al so covers the workpiece 11 fromsides in addition
to the base 72 and the polishing pad 74. During the
pol i shing, however, a slight clearance (of, for exanple,
a few or several mllineters) is formed between a | ower
end of the processing tool cover 80 and an upper surface
of a chuck table cover 22. Simlar to the processing too
cover 50, the processing tool cover 80 is also secured in
such a manner as to be detachable to the flange portion
42a. The processing tool cover 80 can be di sassenbl ed,
for exanple, such that the upper wall 80a is divided into
equal hal ves.

If the polishing fluid 81 with polishing debris
contai ned therein splashes in the third enbodinment, its
splash range is [imted wthin the processing tool cover
80. It is therefore possible to sufficiently reduce the
anount of polishing debris sticking on an inner wall of a
processi ng chanber construction cover 24. |In addition,
pol i shing debris does not fall on the holding surface 64a
when the processi ng chanber construction cover 24 is
opened upon mai nt enance of a processing chanber 24a.
Further, the inside of the processing tool cover 80, the
i nside being a space snaller than the processi ng chamber
24a, is sucked by a suction source 58, so that the

polishing fluid 81 wth polishing debris contained
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therein can be sufficiently sucked even if the existing
suction source for sucking the processing chanber 24a is
al so used as the suction source 58 in comon.

Mor eover, the configurations, operation, and the
| i ke of the above-descri bed enbodi nents can be practiced
wi th changes or alterations as needed to such extent as
not departing fromthe scope of the object of the present
i nvention. For exanple, the polishing nachine 62 can al so
be di sposed in a polishing region of a processing machine
of the fully automatic type that perfornms coarse
grinding, finish grinding, and polishing. In the case of
the fully automatic type, however, the upper surface of
the porous plate 68 is forned into a conical surface that
slightly bulges upward at a central part conpared with a
peri pheral part thereof. Further, the axis 12a of
rotation is adjusted in tilt angle such that an area of
the holding surface 64a lies substantially in paralle
with the X-Y plane. Furthernore, during the polishing,
the polishing pad 74 cones into contact with a portion of
the workpi ece 11 held on the holding surface 64a.

The present invention is not [imted to the details
of the above described preferred enbodi nents. The scope
of the invention is defined by the appended clains and

all changes and nodifications as fall within the
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equi val 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 nmachi ne conpri sing:

a chuck tabl e having a holding surface that holds a
wor kpi ece t hereon

a chuck tabl e cover encl osing surroundi ngs of the
chuck tabl e and having an openi ng through which the
hol di ng surface of the chuck table is able to protrude;

a processing unit including a spindle, a spindle
housi ng that rotatably holds the spindle therein, and a
di sc-shaped nount portion arranged on a | ower end portion
of the spindle, the I ower end portion projecting fromthe
spi ndl e housi ng, the processing unit being configured to
process the workpi ece by a processing tool nounted on a
| ower part of the nount portion;

a processing feed nechanismthat feeds the
processing unit in an up-down direction to perform
processi ng;

a processing chanber construction cover that covers
the chuck table and the nount portion; and

a processing tool cover that is secured to a | ower
end portion of the spindle housing, the | ower end portion
bei ng | ocated inside the processi ng chanber construction
cover, has an upper wall defining an insertion opening

t hrough which the spindle is able to be inserted at the
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| ower end portion thereof, and a side wall that is
connected to the upper wall and extends downwardly from
the upper wall, is disposed inside the processing chanber
construction cover, and covers the processing tool from
above and sides by the upper wall and the side wall.

2. The processing machine according to claiml,
wherein the processing tool cover is secured to the | ower
end portion of the spindle housing in a nanner that
all owns detachnment of the processing tool cover fromthe
spi ndl e housi ng.

3. The processing machine according to claiml,
further conpri sing:

an exhaust unit including an exhaust duct that is
connected at an end portion thereof to the processing
tool cover and at an opposite end portion thereof to a

sucti on source.
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