GRI NDI NG APPARATUS

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a grinding
apparatus including a holding table that holds a
wor kpi ece, and a grinding unit (grinding neans) having a
grinding wheel for grinding the workpiece held by the
hol di ng tabl e.

Description of the Related Art

A pl ate-shaped workpiece such as a sem conductor
wafer is ground by a grinding apparatus (see, for exanple,
Japanese Patent Laid-open No. 2001-284303) to be thinned
to a predetermned thickness, and is thereafter divided
by a cutting apparatus or the like into individual device
chi ps, which are utilized for various electronic

appar atuses and the |ike.

SUMWARY OF THE | NVENTI ON
In the case where the wafer is forned of a
difficultly grindable material such as gallium nitride
(G&N), silicon carbide (SiC) or gallium arsenide (GAs),
there is a problem that the wearing anmount of a

grindstone of a grinding wheel is large and production



cost is raised thereby. In addition, in the case of
grinding a wafer forned of a netal or a wafer in which
netallic electrodes are partly exposed at a surface to be
ground of the wafer, there is a problemthat ductility of
the netal makes it difficult to perform grinding.

It is therefore an object of the present invention
to restrain excessive wear of a grindstone and to enable
snooth grinding, in the case of grinding a wafer forned
of a difficultly grindable material or a wafer including
a net al

In accordance with an aspect of +the present
i nventi on, there is provided a grinding apparatus
including a holding table that holds a workpiece, and a
grinding unit including a spindle and a grinding wheel
that is mounted to the spindle and that grinds the
wor kpi ece held by the holding table. The grinding whee
has a grindstone forned by binding abrasive grains with a
bondi ng agent. The grinding apparatus further includes: a
grinding water supply unit that supplies grinding water
to at |east the grindstone when the workpiece held by the
hol ding table is ground by the grinding unit; and a |ight
applying unit that is disposed adjacent to the holding
table and that applies light to a grinding surface of the

grindstone grinding the workpiece held by the holding



table. The light applying unit includes a |ight em ssion
section that emts light, and a diffusion preventive wal
that surrounds the |ight emssion section and that
prevents diffusion of the light.

Preferably, the light applying unit is disposed on
a rotational trajectory of the grinding wheel in such a
manner as to face the grinding surface of the grindstone,
and the diffusion preventive wall is formed wth an
entrance section through which the grinding wheel enters
and an exit section through which the grinding whee
exits.

Preferably, the grindstone has the abrasive grains
and photocatal yst grains bound by the bonding agent, and
the light applying unit applies the light that excites
t he photocatal yst grai ns.

In addition, the bonding agent is preferably a
vitrified bond.

In the grinding apparatus according to the present
I nvention, the grinding wheel has the grindstone forned
by binding the abrasive grains with the bonding agent,
the grinding apparatus further includes: the grinding
water supply wunit that supplies grinding water to at
| east the grindstone when the workpiece held by the

holding table is ground by the grinding unit; and the



light applying unit that is disposed adjacent to the
holding table and that applies light to the grinding
surface of the grindstone grinding the workpiece held by
the holding table, and the light applying unit includes
the light emssion section that emts Ilight, and the
di ffusion preventive wall that surrounds the [ight
em ssion section and that prevents diffusion of the light.
Therefore, during grinding, the Iight produced by the
light em ssion section is prevented from diffusing by the
di ffusion preventive wall, whereby the efficiency of
application of the light to the grinding surface of the
grindstone is enhanced, and, with the grindstone cutting
into the workpiece being efficiently nade hydrophilic or
the like, it is possible to enhance the cooling effect of
the grinding water, thereby to restrain wearing of the
grindstone, and to enhance a swarf discharging property.
Further, with the grindstone nade hydrophilic or the I|ike,
grinding water is effectively supplied into the
processing region where the grindstone grinds the
wor kpi ece, and, therefore, processing quality can be
prevented from being |owered due to processing heat, and
snooth grinding can be achieved even in the case where
the workpiece is a wafer formed of a difficultly

grindable material.



In addition, where the grindstone is forned by
bi nding the abrasive grains and the photocatal yst grains
with the bonding agent and the |Ilight applying unit
applies light that excites the photocatalyst grains, it
Is ensured that the grinding water supplied exhibits an
oxi di zi ng power due to hydroxyl radicals. Therefore, even
iIf the workpiece is a wafer fornmed, for exanple, of a
difficultly grindable material, it is possible to oxidize
the surface to be ground of the workpiece by the strong
oxi di zing power of the thus produced hydroxyl radicals,
to performgrinding while enbrittling the surface through
the oxidation, and to snoothly grind the workpiece.
Simlarly, even when the workpiece is a wafer fornmed of a
metal or a wafer in which nmetallic electrodes are partly
exposed at the surface to be ground of the wafer,
grinding can be perforned while enbrittling the netal
through oxidation by the strong oxidizing power of
hydroxyl radicals, and, therefore, the workpiece can be
ground snoot hly.

Wth the vitrified bond used as the bondi ng agent
in the grindstone, the property of nmaking hydrophilic or
the like the grindstone by application of l|ight thereto
can be enhanced nore.

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 depicting an exanple
of a grinding apparat us;

FIG 2 is a perspective view depicting an exanple
of a grinding wheel;

FIG 3 is a front view depicting, in an enlarged
form part of a grindstone;

FIG 4 is a perspective view depicting an exanple
of positional relation of a grinding unit, a holding
table and a |light applying unit;

FIG 5 is an end view depicting a state in which a
wor kpi ece held by a holding table is being ground by the
gri ndst one;

FIG 6A is an illustration, as viewed from above,
of positional relation of a rotational trajectory of a
grinding wheel, a processing region of processing of the

wor kpi ece by the grindstone, and the |ight applying unit



during grinding;

FIG 6B is an illustration, as viewed from a
|ateral side, of a state in which the grindstone
I medi ately after application of light to a grinding
surface is cutting into the workpi ece; and

FIG 7 is an end view partly depicting a state in
which cleaning water is supplied toward a cover over a

| i ght em ssion section during grinding.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT

A grinding apparatus 1 depicted in FIG 1 is an
apparatus that grinds a workpiece W held on a holding
table 30 by a grinding unit (grinding neans) 7 provided
with a grinding wheel 74. A front side (-Y direction
side) on a base 10 of the grinding apparatus 1 is a
nmount i ng/ detaching region A in which the workpiece Wis
nmounted onto and detached from the holding table 30, and
a rear side on the base 10 is a grinding region B in
which grinding of the workpiece W is conducted by the
grinding unit 7. Input neans 12 through which an operator
I nputs processing conditions and the like to the grinding
apparatus 1 is disposed on the front side on the base 10.

The holding table 30 is, for exanple, circular in

outer shape, and includes a suction holding section 300



that holds the workpiece W by suction, and a frane body
301 that supports the suction holding section 300. The
suction holding section 300 comrunicates with a suction
source (not depicted), and the workpiece W is suction
held on a holding surface 300a which is an exposed
surface of the suction holding section 300. The holding
surface 300a of the holding table 30 is forned in the
shape of a conical surface having an extrenmely gentle
inclination with a rotational center of the holding table

30 as a peak. The holding table 30 is surrounded by a

cover 31 from the surroundings, is rotatable about an
axis set in the vertical direction, and can Dbe
reci procated in a Y-axis direction bet ween t he

nmount i ng/ detaching region A and the grinding region B by
Y-axis direction feeding neans (not depicted) disposed on
the lower side of the cover 31 and a bellows cover 3la
connected to the cover 31.

A colum 11 is erectly provided in the grinding
region B, and grinding feeding neans 5 for putting the
grinding unit 7 into grinding feeding in a Z-axis
direction is disposed on a lateral side of the colum 11.
The grinding feeding neans 5 includes a ball screw 50
having an axis in the Z-axis direction, a pair of guide

rails 51 disposed in parallel to the ball screw 50, a



notor 52 that is connected to an upper end of the bal
screw 50 and rotates the ball screw 50, a lift plate 53 a
nut in the inside of which is in screw engagenment wth
the ball screw 50 and side portions of which make sliding
contact with the guide rails 51, and a holder 54 that is
connected to the |ift plate 53 and holds the grinding
unit 7. Wien the notor 52 rotates the ball screw 50, the
lift plate 53 is reciprocated in the Z-axis direction
whil e guided by the guide rails 51 attendant on this, and
the grinding unit 7 held by the holder 54 is put into
grinding feeding in the Z-axis direction.

The grinding unit 7 includes a spindle 70 having an
axial direction in the Z-axis direction, a housing 71
that supports the spindle 70 in a rotatable manner, a
notor 72 that rotationally drives the spindle 70, a nount
73 connected to a tip of the spindle 70, and a grinding
wheel 74 detachably nounted to a |lower surface of the
nmount 73.

The grinding wheel 74 depicted in FIG 2 includes
an annular wheel base 74b, and a plurality of
substantially rectangular parallelepiped grindstones 74a
arranged in an annular pattern on a bottom surface (free
end portion) of the wheel base 74b. An upper surface of

the wheel base 74b is provided with tapped holes 74c, and



jet ports 74d through which grinding water is jetted
toward the grindstones 74a. As depicted in FIG 3, the
grindstone 74a in the present enbodinent is fornmed by
m xing dianond abrasive grains Pl wth photocatalyst
grains P2 such as titanium oxide (Ti®) grains, and
binding the mxture by a vitrified bond Bl, which is a
vitrified or ceram c bonding agent. The grinding wheel 74
is mounted to a | ower surface of the nount 73 by putting
screws 73a depicted in FIG 1 into screw engagenent wth
the tapped holes 74c in the wheel base 74b through hol es
provi ded in the nmount 73.

The shape of the grindstone 74a may be an integral
annul ar shape, and the photocatal yst grains P2 may be tin
oxide grains, zinc oxide grains, cerium oxide grains or
the like. Note that the grindstone 74a nay not contain
the photocatal yst grains P2, and a bonding agent other
than the vitrified bond may be used as the bondi ng agent
t her ei n.

A nmethod of manufacturing the grinding wheel 74 is
as follows. First, the vitrified bond Bl is mxed wth
di anond abrasive grains P1 of #1000 in grain size, and
the resultant mxture is further mxed wth the
phot ocatal yst grains P2, followed by stirring. As the

vitrified bond Bl, for exanple, silicon dioxide (SiQG) is

10



used as a nmain constituent, which nay be admi xed with a
trace anount of additive for <controlling the nelting
poi nt . Next, this mxture is heated at a predetermn ned
tenperature, followed further by pressing to nold the
mxture into a substantially rectangular parallelepiped
shape. Thereafter, sintering is further conducted at a
high tenperature for several hours, to produce a
grindstone 74a. The content of the photocatal yst grains
P2 in the grindstone 74a is 15 w% for exanple. A
plurality of the grindstones 74a thus produced are
arranged in an annular pattern and fixed to a bottom
surface of the wheel base 74b, to manufacture the
gri nding wheel 74. Note that the grain size of the
di anond abrasive grains Pl is not |limted to the exanple
in the present enbodinent, and nay be appropriately
nodi fied according to the kind and content of the
phot ocat al yst grains P2 and the |ike factors.

In the inside of the spindle 70 depicted in FIG 1,
a channel 70a which communicates with a grinding water
supply unit (grinding water supply neans) 8 for supplying
grinding water to the grindstones 74a and which serves as
a passage of the grinding water is provided penetrating
in the axial direction (Z-axis direction) of the spindle

70, such that the grinding water having passed through
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the channel 70a can pass through the nount 73 and be
jetted fromthe wheel base 74b toward the grindstones 74a.

The grinding water supply wunit 8 includes a
grinding water source 80 reserving water (for exanple,
pure water), a piping 81 connected to the grinding water
source 80 and communicating with the channel 70a, and a
control valve 82 disposed at an arbitrary position on the
piping 81 for controlling the quantity of the grinding
wat er supplied, and supplies the grinding water to the
gri ndstones 74a at |east.

As illustrated in FIGS. 1 and 4, the grinding
apparatus 1 includes a |light applying wunit (light
applying nmeans) 9 that is disposed adjacent to the
holding table 30 and that applies light to grinding
surfaces (lower surfaces) of the grindstones 74a grinding
t he wor kpi ece Wheld by the holding table 30. As depicted
in FIG 4, the light applying unit 9 includes, for
exanpl e, a base section 90 having a substantially arcuate
outer shape, a plurality of (in the exanple illustrated,
four) light em ssion sections 91 alignedly disposed on an
upper surface of the base section 90, a cleaning water
supply section 92 that supplies cleaning water (for
exanple, pure water) toward the light em ssion sections

91, a cover 93 that prevents dirt from adhering to the
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light em ssion sections 91, and a diffusion preventive
wall 94 that surrounds the |ight em ssion sections 91 and
prevents diffusion of the light.

For exanple, the light emssion sections 91
enbedded in dents fornmed in the upper surface of the base
section 90 are of light emtting diode (LED) illum nation
that can emt light of a predeterm ned wavel ength, and
can be switched between an ON state and an OFF state by a
power source (not depicted). Note that in the case where
the photocatal yst grains P2 contained in the grindstones
74a are titanium oxide grains as in the present
enbodi nent, the wavelength of the light (ultraviolet (W)
light) produced by the Iight em ssion sections 91 is, for
exanple, preferably 201 nmto 400 nm and nore preferably
201 nmto 365 nm

Note that in the case where the grindstone 74a does
not contain the photocatalyst grains P2, the |ight
em ssion section 91 is preferably a |ow pressure nercury
| anp or a two-wavelength LED that can emt |ight at two
wavel engths, and is preferably able to emt light of a
wavel ength of 80 nmto 200 nm (for exanple, a wavel ength
of 185 nm and light of a wavelength of 240 nmto 280 nm
(for exanple, a wavelength of 254 nm. It is natural that

In the case where the grindstone 74a does not contain the
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phot ocat al yst grains P2, light of a wavel ength of 201 nm
to 365 nm may be applied thereto.

The pl ate-shaped cover 93 is conmposed, for exanple,
of a transparent nenber such as a glass, and is fixed on
the upper surface of the base section 90 in such a manner
as to cover the light em ssion sections 91. For exanpl e,
t he base section 90 is novable in the vertical direction,
such that when performng grinding, the height position
of an upper surface of the cover 93 can be set to a
desired height position taking into account a grinding
feeding position of the grindstones 74a.

The cleaning water supply section 92 includes, for
exanple, a cleaning water source (not depicted) in which
water is reserved, and a cleaning water nozzle 920
communicating wth the <cleaning water source. The
cl eaning water nozzle 920 is, for exanple, fixed to a
side surface of the base section 90 in such a nmanner as
to lie along the base section 90, and a plurality of
narrow wdth slit-formed jet ports 920a for jetting
cleaning water toward the cover 93 covering the Iight
em ssion sections 91 are aligned in the 1ongitudi na
direction of the cleaning water nozzle 920. The jet ports
920a has a shape, a size, an angle relative to the |ight

em ssion section 91, etc. set in such a manner that the
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flow of the cleaning water jetted can be straightened on
t he upper surface of the cover 93.

The diffusion preventive wall 94 surrounding the
light em ssion sections 91 includes, for exanple, an
outer plate 940 and an inner plate 941. The outer plate
940 and the inner plate 941 are forned by curving a
netallic plate of SUS or the like followng the outer
shape of the base section 90, and are fixed individually
to side surfaces of the base section 90. The outer plate
940 and the inner plate 941 are formed with drain ports
(not depicted), and cleaning water having been jetted
fromthe cleaning nozzle 920 and having cl eaned the upper
surface of the cover 93 flows down from the upper surface
of the cover 93 and is then discharged through the drain
ports to the outside of the diffusion preventive wall 94.
The diffusion preventive wall 94 is forned wth an
entrance section 94a through which the grinding wheel 74
enters and an exit section 94b through which the grinding
wheel 74 exits. The entrance section 94a and the exit
section 94b are formed in such a size that at |east the
gri ndstones 74a can pass therethrough. In FIG 4, inside
surfaces of the outer plate 940 and the inner plate 941
are snooth curved surfaces, but this is not restrictive,

the outer plate 940 and the inner plate 941 nay be forned
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by bending at a predetermned angle and their inside
surfaces may be in the formof a pol yhedron.

An operation of the grinding apparatus 1 depicted
in FIG 1 in the case of grinding the workpi ece Wby use
of the grinding apparatus 1 will now be descri bed bel ow.

The circul ar disk-shaped workpiece W depicted in
FIG 1 is, for exanple, a sem conductor wafer fornmed of
SiC which is difficult to grind, a multiplicity of
devices are fornmed in regions partitioned in a grid
pattern by streets (division lines) on a front surface Wa
of the workpiece Wdirected to the lower side in FIG 1,
and a protective tape T for protecting the front surface
WA is adhered thereto. A back surface Wb of the workpiece
Wis a surface to be ground by the grinding wheel 74
Note that the shape and kind of the workpiece W are not
particularly limted, but can be appropriately nodified
in relation to the grinding wheel 74; exanples of the
appl i cable workpiece W include a wafer forned of GAs,
GaN or the like, a wafer fornmed of a netal, and a wafer
in which nmetallic electrodes are partly exposed to the
back surface side of the wafer.

First, in the nounting/detaching region A, the
wor kpi ece Wis placed on the holding surface 300a of the

holding table 30, with its back surface Wb on the upper
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si de. Then, a suction force generated from a suction
source (not depicted) is transmtted to the holding
surface 300a, whereby the holding table 30 holds the
wor kpi ece W on the holding surface 300a by suction. The
wor kpiece Wis in the state of being suction held al ong
the holding surface 300a which is a gently inclined
coni cal surface.

The holding table 30 is noved in a +Y direction to
a position under the grinding unit 7 by the Y-axis
direction feeding neans (not depicted), whereby aligning
of the grinding wheel 74 and the workpiece Wheld by the
hol ding table 30 is perforned. The aligning is conducted,
for exanple, in such a nmanner that the rotational center
of the grinding wheel 74 is deviated by a predeterm ned
di stance in the +Y direction from the rotational center
of the workpiece W and the rotational trajectory of the
grindstones 74a passes the rotational center of the
wor kpiece W In addition, the inclination of the hol ding
table 30 is adjusted such that the holding surface 300a
which is a gently inclined conical surface becones
parallel to the grinding surfaces which are |[|ower
surfaces of the grindstones 74a, whereby the back surface
W of the workpiece W is made to be parallel to the

grindi ng surfaces of the grindstones 74a.
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After the aligning of the grinding wheel 74 and the
wor kpi ece Wis perforned, the spindle 70 is rotationally
driven by the notor 72, and, attendant on this, the
grinding wheel 74 is rotated counterclockw se as viewed
from the +Z direction side, as depicted in FIG 5. I n
addition, the grinding unit 7 is fed in the -Z direction
by the grinding feeding neans 5, and the grinding wheel
74 is gradually lowered in the -Z direction, and the
grindstones 74a cone into contact wth the back surface
W of the workpiece W whereby grinding is perforned.
Further, during the grinding, the workpiece W is also
rotated attendant on the rotation of the holding table 30
in the counterclockw se direction as viewed from the +Z
direction side, so that the grindstones 74a perform
grinding of the whole area of the back surface W of the
wor kpi ece W

During the grinding, the grinding water supply unit
8 supplies grinding water into the channel 70a in the
spindle 70. As depicted in FIG 5, the grinding water
supplied into the channel 70a passes through channels 73b
formed inside the nount 73 at regular intervals in the
circunferential direction of the nmount 73, and, further,
is jetted through the jet ports 74d of the wheel base 74b

toward the grindstones 74a.
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Since the workpiece W is suction held on the
hol ding surface 300a, which is a gently inclined conical
surface, of the holding table 30 along the holding
surface 300a, the grindstones 74a nake contact with, and
grind, the workpiece W in a region E (hereinafter
referred to as processing region E) in the rotational
trajectory e of the grinding wheel 74 indicated by
alternate long and two short dash lines in FIG 6A

For exanple, in a state in which the aligning of
the grinding wheel 74 and the holding table 30 has been
conducted, the light applying unit 9 disposed adjacent to
the holding table 30 is disposed on the imediately
upstream side of a position at which the grindstones 74a
enter the processing region E, as depicted in FIG 6A In
addition, as depicted in FIG 6B, the light applying unit
9 is disposed on the rotational trajectory e of the
grinding wheel 74 in such a manner as to face the
grinding surfaces (lower surfaces) of the grindstones 74a.
Attendant on the start of grinding, the |ight em ssion
sections 91 are put into an ON state, and the 1ight
em ssion sections 91 emt light (U/ Ilight) of a
wavel engt h of approximately 365 nm for exanple. Then,
when the grindstones 74a of the grinding wheel 74 being

rotated enter the inside of the diffusion preventive wal
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94 via the entrance section 94a, the |ight produced by
the light em ssion sections 91 is transmtted through the
cover 93, to be applied to the grinding surfaces of the
grindstones 74a in the inside of the diffusion preventive
wall 94. Since the diffusion preventive wall 94 prevents
the light produced by the Iight em ssion sections 91 from
diffusing and the light is collected onto the grinding
surfaces of the grindstones 74a passed on the upper side
in the inside of the diffusion preventive wall 94, the
efficiency of application of the light to the grinding
surfaces of the grindstone 74a is inproved as conpared to
that in the related art.

By the application of the light, the photocatal yst
grains P2 mxedly present in the grindstones 74a are
excited, that is, electrons in a valence band of the
phot ocat al yst grains P2 are excited, whereby two kinds of
carriers, nanely, electrons and holes, are generated. The
hol es generated in the photocatalyst grains P2 mxedly
present in the grindstones 74a oxidize the grinding water
com ng into cont act W th t he surfaces of t he
phot ocatal yst grains P2, t hereby producing hydroxyl
radical s having a high oxidizing power. Therefore, the
grinding water having contacted the grinding surfaces of

the grindstones 74a exiting through the exit section 94b
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is given the oxidizing power due to the hydroxyl radicals
on at |east the back surface W of the workpiece W

Since the workpiece Wfornmed of SiC is enbrittled
t hrough oxidation by the hydroxyl radicals thus produced,
it becones easy to grind the workpiece Wby the grinding
wheel 74. In addition, the time of presence of the
hydroxyl radicals thus produced is very short, and,
therefore, other oxidation than that of the back surface
W of the workpiece W by the grinding water is not
gener at ed. In addition, the jetted grinding water
functions also to cool the part of contact between the
gri ndstones 74a and the back surface Wb of the workpiece
W and to renove grinding swarf generated at the back
surface W of the workpiece W

Note that even where, for exanple, the workpiece W
is a wafer formed of a netal or a wafer in which netallic
el ectrodes are partly exposed to the back surface side of
the wafer, grinding can be perforned while enbrittling
the nmetal through oxidation by the strong oxidizing power
of the hydroxyl radicals, so that snmooth grinding of the
wor kpi ece can be achi eved.

In addition, the grinding surfaces of t he
grindstones 74a fornmed using the vitrified bond Bl as a

bondi ng agent are enhanced in hydrophilicity through, for
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exanpl e, formation of highly polar hydrophilic groups by
application of light, so that the grinding water becones
less liable to form droplets on the grinding surfaces of
the grindstones 74a, and the grinding water becones
liable to spread in a water film form over the whole
grinding surfaces of the grindstones 74a. Therefore, the
gri ndst ones 74a  thus made  hydrophilic ent er t he
processing region E while being acconpanied by nuch
grinding water, and grind the back surface W of the
wor kpiece W Wth nore grinding water entering the area
of contact between the back surface W of the workpiece W
and the grinding surfaces of the grindstones 74a,
generation of frictional heat in the area of contact is
restrai ned. Consequent | vy, excessive wear of t he
grindstones 74a can be restrained, and a swarf
di scharging property can be enhanced. Further, with the
gri ndstones 74a made hydrophilic, the grinding water is
effectively supplied into the processing region E where
the grindstones 74a grind the workpiece W and,
accordingly, processing quality can be prevented from
being | owered due to processing heat.

Note that in the case where the grindstone 74a does
not contain the photocatalyst grains P2, the |ight

em ssion sections 91 may apply, for exanple, UV light of
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a wavel ength of 185 nm and WV light of a wavel ength of
254 nm toward the grindstones 74a. Wth the UV |light of
the wavel ength of 185 nm applied to the grinding surfaces
of the grindstones 74a, oxygen nolecules in air present
between the | ower surfaces of the grindstones 74a and the
light em ssion sections 91 absorb the WV light, whereby
oxygen atonms in a ground state are produced. The oxygen
atons thus produced conbine with oxygen nolecules in the
surroundi ngs, to produce ozone. Further, ozone thus
produced absorbs the UV Iight of the wavel ength of 254 nm
whereby active oxygen in an excited state is produced.
Since active oxygen and ozone have a high oxidizing power,
they conbine with carbon, hydrogen or the |ike generated
at the grinding surfaces of the grindstones 74a, to
produce highly polar hydrophilic groups on the grinding
surfaces of the grindstones 74a, resulting in that the
grindstones 74a are made to be hydrophilic.

In addition, as depicted in FIG 7, during grinding,
the cleaning water supply section 92 supplies cleaning
water to the cover 93 over the light em ssion sections 91.
Specifically, the cleaning water jetted from the cl eaning
water nozzle 920 onto the cover 93, whose flow is
appropriately straightened, renove dirt such as grinding

swarf deposited on the cover 93, whereby the 1|ight
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generated by the light emssion sections 91 during
grinding can always be appropriately applied to the
processi ng surfaces of the grindstones 74a. The cl eaning
wat er having flowed down from the upper surface of the
cover 93 is discharged through the drain ports (not
depicted) to the outside of the diffusion preventive wal
94.

According to an exanple of experinental results
obtained wth respect to grinding, grinding of a
workpiece W fornmed of SIC by 50 um by use of a
conventional grinding apparatus took 110 seconds, whereas
the grinding by use of the grinding apparatus 1 according
to the present invention took only 90 seconds, so that a
shortening of grinding tinme could be realized. I n
addition, in grinding of a Si surface of a workpiece W
83% of the whole part of the grindstones of a
conventional grinding apparatus was worn where the
grinding anount was 100, whereas the wear of the
grindstones 74a of the grinding apparatus 1 according to
the present invention was only 57% of the whole part
where the grinding anmount was 100. Further, in grinding
of a C surface of a workpiece W 60% of the whole part of
the grindstones of a conventional grinding apparatus was

worn where the grinding anmobunt was 100, whereas the wear
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of the grindstones 74a of the grinding apparatus 1
according to the present invention was only 39% of the
whol e part where the grinding amount was 100.

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 IS CLAIMED | S

1. A grinding apparatus conprising:

a hol ding table that holds a workpi ece; and

a grinding unit including a spindle and a grinding
wheel that is nounted to the spindle and that grinds the
wor kpi ece hel d by the hol ding table,

wherein the grinding wheel has a grindstone forned
by bi ndi ng abrasive grains with a bondi ng agent, and

the grinding apparatus further conprises:

a grinding water supply unit that supplies grinding
water to at |east the grindstone when the workpiece held
by the holding table is ground by the grinding unit; and

a light applying unit that is disposed adjacent to
the holding table and that applies light to a grinding
surface of the grindstone grinding the workpiece held by
the hol ding table, and

the light applying unit includes a light em ssion
section that emts light, and a diffusion preventive wal
that surrounds the Ilight emssion section and that
prevents diffusion of the light.

2. The grinding apparatus according to claim1,

wherein the light applying unit is disposed on a
rotational trajectory of the grinding wheel in such a

manner as to face the grinding surface of the grindstone,
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and

the diffusion preventive wall is fornmed wth an
entrance section through which the grinding wheel enters
and an exit section through which the grinding whee
exits.

3. The grinding apparatus according to claiml1,

wherein the grindstone has the abrasive grains and
phot ocat al yst grai ns bound by the bondi ng agent, and

the light applying unit applies the light that
excites the photocatal yst grains.

4. The grinding apparatus according to claim 2,

wherein the grindstone has the abrasive grains and
phot ocat al yst grai ns bound by the bondi ng agent, and

the light applying unit applies the light that
excites the photocatal yst grains.

5. The grinding apparatus according to claim 1,
wherein the bonding agent is a vitrified bond.

6. The grinding apparatus according to claim 2,
wherein the bonding agent is a vitrified bond.

7. The grinding apparatus according to claim 3,
wherein the bonding agent is a vitrified bond.

8. The grinding apparatus according to claim 4,

wherein the bonding agent is a vitrified bond.
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