
1 

GRINDING APPARATUS 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a grinding  

apparatus that includes a holding table for holding  a 

workpiece thereon and grinding means having a grind ing 

wheel for grinding the workpiece which is held on t he 

holding table. 

Description of the Related Art 

        Plate-shaped workpieces such as semiconduct or 

wafers and so on are thinned to a predetermined thi ckness 

by being ground by a grinding apparatus (see, for e xample, 

Japanese Patent Laid-Open No. 2001-284303), and the n 

divided by a cutting apparatus or the like into 

individual device chips, which will be used in vari ous 

electronic appliances.  

 

SUMMARY OF THE INVENTION 

        If a wafer to be ground by the grinding sto nes of a 

grinding wheel is made of a hard-to-grind material such 

as gallium nitride (GaN), silicon carbide (SiC), ga llium 

arsenide (GaAs), or the like, then the wafer tends to 

wear the grinding stones rather intensively in a sh ort 
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period of time, resulting in an increase in the cos t 

expended to produce device chips from the wafer.  W hen a 

grinding wheel is to grind a wafer made of metal or  a 

wafer having metal electrodes exposed on a surface 

thereof to be ground, the ductility of the metal is  

liable to make it difficult for the grinding wheel to 

grind the wafer.   

        It is therefore an object of the present in vention 

to provide a grinding apparatus which is capable of  

preventing grinding stones thereof from being worn 

excessively by a workpiece that is being ground by the 

grinding apparatus and which is capable of grinding  a 

workpiece smoothly when the workpiece is made of a hard-

to-grind material or when the workpiece contains me tal. 

        In accordance with an aspect of the present  

invention, there is provided a grinding apparatus 

including: a holding table for holding a workpiece 

thereon; a grinding unit including a grinding wheel  for 

grinding the workpiece held on the holding table, t he 

grinding wheel including a grinding stone made of 

abrasive grains and grains of photocatalyst bonded by a 

vitrified bonding material; a grinding water supply  unit 

configured to supply grinding water to the grinding  stone 

when the workpiece held on the holding table is gro und by 
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the grinding unit; and a light applying unit dispos ed 

adjacent to the holding table and configured to app ly 

light to a grinding surface of the grinding stone w hile 

the workpiece held on the holding table being groun d. 

        The light applying unit should preferably b e 

positioned immediately before a point where the gri nding 

wheel starts to go onto the workpiece held on the h olding 

table on a path along which the grinding wheel rota tes 

about its own axis. 

        The light applying unit should preferably i nclude a 

light emitter for emitting the light and a cleaning  water 

supply for supplying cleaning water to the light em itter. 

        In the grinding apparatus, the grinding whe el 

includes the grinding stone made of abrasive grains  and 

grains of photocatalyst bonded by a vitrified bondi ng 

material.  The grinding apparatus includes the grin ding 

water supply unit configured to supply grinding wat er to 

the grinding stone when the workpiece held on the h olding 

table is ground by the grinding unit, and the light  

applying unit disposed adjacent to the holding tabl e and 

configured to apply light to the grinding surface o f the 

grinding stone while the workpiece held on the hold ing 

table being ground.  Therefore, during a grinding p rocess, 

the grinding stone that goes onto the workpiece is 
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efficiently made hydrophilic, so that the cooling e ffect 

of grinding water is increased to prevent the grind ing 

stone from being excessively worn, and the ability to 

discharge ground-off debris is increased.  Furtherm ore, 

since the grinding stone that has been made hydroph ilic 

supplies grinding water effectively to the processi ng 

region where the grinding stone grinds the workpiec e, the 

processed quality of the workpiece is prevented fro m 

being lowered due to processing heat.  Even if the 

workpiece includes a wafer made of a hard-to-grind 

material, the grinding apparatus is capable of smoo thly 

grinding the workpiece. 

        When grinding water supplied to the grindin g stone 

and the grains of photocatalyst in the grinding sto ne to 

which light is applied are brought into contact wit h each 

other, the grinding water that is supplied develops  an 

oxidizing power due to hydroxy radicals.  Even if t he 

workpiece is a wafer made of a hard-to-grind materi al, 

the surface of the workpiece to be ground is oxidiz ed and 

embrittled by the strong oxidizing power of the hyd roxy 

radicals, and hence the workpiece can smoothly be g round 

by the grinding wheel.  Similarly, even if the work piece 

is a wafer made of metal or a wafer having metal 

electrodes partly exposed on a reverse side thereof , 
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since the metal is oxidized and embrittled by the s trong 

oxidizing power of the hydroxy radicals, the workpi ece 

can smoothly be ground by the grinding wheel.  

        In case the light applying unit is position ed 

immediately before the point where the grinding whe el 

starts to go onto the workpiece held on the holding  table 

on the path along which the grinding wheel rotates about 

its own axis, the grinding stone of the grinding wh eel is 

made highly hydrophilic immediately before the grin ding 

stone starts to go onto the workpiece, with the res ults 

that the cooling effect of the grinding water is fu rther 

increased to further prevent the grinding stones fr om 

being worn, and the ability to discharge ground-off  

debris is further increased. 

        In case the light applying unit includes th e light 

emitter for emitting the light and the cleaning wat er 

supply for supplying cleaning water to the light em itter, 

the light is prevented from failing to be applied t o the 

grinding stone owing to contamination of the light 

emitter by ground-off debris. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 
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the following description and appended claims with 

reference to the attached drawings showing preferre d 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view of a grinding 

apparatus according to an embodiment of the present  

invention; 

        FIG. 2 is a perspective view of a grinding wheel of 

the grinding apparatus; 

        FIG. 3 is an enlarged fragmentary front ele vational 

view of a grinding stone of the grinding wheel; 

        FIG. 4 is a perspective view depicting by w ay of 

example of the positional relationship between grin ding 

means, a holding table, and light applying means of  the 

grinding apparatus; 

        FIG. 5 is a view depicting an array of ejec tion 

ports according to an example; 

        FIG. 6 is a view depicting an array of ejec tion 

ports according to another example; 

        FIG. 7 is a view depicting an ejection port  

according to still another example; 

        FIG. 8 is a cross-sectional view illustrati ng the 

manner in which a workpiece held on the holding tab le is 
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ground by the grinding stones; 

        FIG. 9A is a plan view depicting the positi onal 

relationship between a path along which the grindin g 

wheel rotates during a grinding process, an area of  the 

workpiece which is processed by the grinding stones  and 

the light applying means; 

        FIG. 9B is a fragmentary side elevational v iew 

depicting the manner in which grinding stones immed iately 

after light is applied to their grinding surfaces g o onto 

the workpiece; and 

        FIG. 10 is a fragmentary cross-sectional vi ew 

depicting the manner in which cleaning water is sup plied 

to a light emitter during the grinding process. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        FIG. 1 depicts in perspective a grinding ap paratus 

1 according to an embodiment of the present inventi on.  As 

depicted in FIG. 1, the grinding apparatus 1 includ es a 

holding table 30 for holding a workpiece W thereon and 

grinding means or grinding unit 7 having a grinding  wheel 

74 for grinding the workpiece W held on the holding  table 

30.  The grinding apparatus 1 also includes a base 10 

having an upper surface that is divided into a fron t area, 

which extends in a – Y-axis direction, serving as a  
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loading/unloading area A where the workpiece W can be 

placed on and removed from the holding table 30, an d a 

rear area, which extends in a + Y-axis direction, s erving 

as a grinding area B where the workpiece W can be g round 

by the grinding means 7.  Input means 12 that is us ed by 

the operator of the grinding apparatus 1 to enter 

processing conditions, etc. into the grinding appar atus 1 

is disposed on the upper surface of a front portion  of 

the base 10. 

        The holding table 30 has a circular contour , for 

example, and includes an attracting unit 300 for 

attracting the workpiece W under suction and a fram e 301 

that supports the attracting unit 300.  The attract ing 

unit 300 is held in fluid communication with a suct ion 

source, not depicted, and has an upwardly exposed p orous 

surface serving as a holding surface 300a for holdi ng the 

workpiece W under a suction force that is applied f rom 

the suction source to the holding surface 300a.  Th e 

holding surface 300a includes a conical surface whi ch is 

extremely gradually slanted around a central apex t hereof 

that is held in alignment with the center of rotati on of 

the holding table 30.  The holding table 30, which is 

horizontally surrounded by a cover 31, is rotatable  about 

a vertical axis extending in Z-axis directions by 
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rotating means, not depicted, and reciprocally mova ble in 

the Y-axis directions between the loading/unloading  area 

A and the grinding area B by Y-axis delivery means,  not 

depicted, disposed below the cover 31 and a bellows  cover 

31a that is coupled to the cover 31.   

        An upstanding column 11 that extends upward ly from 

the base 10 is disposed in a rear end portion of th e 

grinding area B.  Grinding-feed means 5 for grindin g-

feeding the grinding means 7 downwardly in a – Z-ax is 

direction is mounted on a front side surface of the  

column 11.  The grinding-feed means 5 includes a ba ll 

screw 50 having a central axis extending in the Z-a xis 

directions, a pair of guide rails 51 each disposed on 

each side of the ball screw 50 and extending parall el 

thereto, an electric motor 52 coupled to the upper end of 

the ball screw 50 for rotating the ball screw 50 ab out 

its own central axis, a vertically movable plate 53  

having an internal nut threaded over the ball screw  50 

and a pair of side feet held in slidable contact wi th the 

respective guide rails 51, and a holder 54 coupled to the 

vertically movable plate 53 and holding the grindin g 

means 7.  When the electric motor 52 is energized t o 

rotate the ball screw 50 in one direction about its  

central axis, the vertically movable plate 53 is mo ved 
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downwardly in the – Z-axis direction along the guid e 

rails 51 by the ball screw 50, thereby grinding-fee ding 

the grinding means 7 held by the holder 54 downward ly in 

the – Z-axis direction.  When the electric motor 52  is 

reversed, the ball screw 50 is rotated in the oppos ite 

direction, moving the vertically movable plate 53 

upwardly in the + Z-axis direction along the guide rails 

51. 

        The grinding means 7 includes a rotational shaft 70 

having a central axis extending in the Z-axis direc tions, 

a housing 71 by which the rotational shaft 70 is 

rotatably supported, an electric motor 72 for rotat ing 

the rotational shaft 70 about its central axis, a m ount 

73 coupled to the lower distal end of the rotationa l 

shaft 70, and the grinding wheel 74 that is detacha bly 

mounted on the lower surface of the mount 73. 

        As depicted in FIG. 2, the grinding wheel 7 4 

includes an annular wheel base 74b and a plurality of 

grinding stones 74a, each substantially in the shap e of a 

rectangular parallelepiped, arranged in an annular array 

on the bottom surface (free end) of the wheel base 74b.  

The wheel base 74b has a plurality of screw holes 7 4c 

defined therein which are open at an upper surface 

thereof and a plurality of ejection ports 74d defin ed 
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therein which extend axially through the wheel base  74b 

and are open at both upper and lower surfaces there of, 

for ejecting grinding water toward the grinding sto nes 

74a.  As depicted in FIG. 3, each of the grinding s tones 

74a is made of a mixture of abrasive grains P1 of d iamond 

and grains P2 of photocatalyst (e.g., grains of tit anium 

oxide (TiO 2)), bonded by a vitrified bonding material B1 

such as glass or ceramics.  The grinding stones 74a  may be 

of an integral annular shape, and the grains P2 of 

photocatalyst may be grains of tin oxide, grains of  zinc 

oxide, grains of cerium oxide, or the like.  The gr inding 

wheel 74 is fastened to the lower surface of the mo unt 73 

by screws 73a depicted in FIG. 1 that are threaded 

through respective holes defined in the mount 73 in to the 

respective screw holes 74c in the wheel base 74b. 

        The grinding wheel 74 is manufactured as fo llows:  

First, a vitrified bonding material B1 is mixed wit h 

abrasive grains P1 of diamond having a grain size #  1000 

and grains P2 of photocatalyst, after which they ar e 

stirred into a mixture.  The vitrified bonding mate rial B1 

may be, for example, silicon dioxide (SiO 2) as a chief 

component with a trace amount of additive added the reto 

for controlling the melting point thereof.  Then, t he 

mixture is heated at a predetermined temperature an d 
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pressed essentially into a rectangular parallelepip ed.  

Thereafter, the pressed mixture is sintered at a hi gh 

temperature, thereby fabricating a grinding stone 7 4a.  

The content of the grains P2 of photocatalyst in th e 

grinding stone 74a is 15% by weight, for example.  A 

plurality of grinding stones 74a thus fabricated ar e 

arrayed in an annular pattern on and secured to the  

bottom surface of a wheel base 74b, so that a grind ing 

wheel 74 is manufactured.  The grain size of the ab rasive 

grains P1 of diamond is not limited to the example in the 

present embodiment, but may be varied depending on the 

kind and content, etc. of the grains P2 of photocat alyst. 

        The rotational shaft 70 depicted in FIG. 1 has a 

flow channel 70a extending axially therethrough in the Z-

axis directions and held in fluid communication wit h 

grinding water supply means 8 or grinding water sup ply 

unit that supplies grinding water to the grinding s tones 

74a.  The flow channel 70a serves as a passageway f or 

grinding water.  Grinding water that has passed thr ough 

the flow channel 70a flows through the mount 73 and  is 

ejected from the ejection ports 74d in the wheel ba se 74b 

toward the grinding stones 74a.   

        As depicted in FIG. 1, the grinding water s upply 

means 8 includes a grinding water source 80 storing  water, 
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e.g., pure water, therein, a pipe 81 connected to t he 

grinding water source 80 and held in fluid communic ation 

with the flow channel 70a, and a regulator valve 82  

connected to the pipe 81 at an arbitrary position f or 

regulating the rate at which grinding water flows t hrough 

the pipe 81.   

        As depicted in FIGS. 1 and 4, the grinding 

apparatus 1 includes light applying means 9 or ligh t 

applying unit disposed adjacent to the holding tabl e 30, 

for applying light to the grinding surfaces, i.e., lower 

surfaces, of the grinding stones 74a that grind the  

workpiece W held on the holding table 30.  As depic ted in 

FIG. 4, the light applying means 9 includes: a base  90 

having a substantially arcuate contour, for example ; a 

plurality of (four in the illustrated embodiment) l ight 

emitters 91 arrayed on an upper surface of the base  90; a 

cleaning water supply 92 for supplying cleaning wat er, 

e.g., pure water, to the light emitters 91; and a p late-

shaped cover 93 disposed over the light emitters 91 , for 

preventing the light emitters 91 from being smeared .  

        The light emitters 91, which are embedded i n 

respective cavities defined in the upper surface of  the 

base 90, include light emitting diodes (LEDs) that are 

capable of emitting light having a predetermined 
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wavelength, and are selectively turned on and off b y a 

power supply, not depicted.  If the grains P2 of 

photocatalyst that are contained in the grinding st ones 

74a are grains of titanium oxide as described above , then 

the wavelength of the light (ultraviolet light) emi tted 

by the light emitters 91 should preferably be in th e 

range of 201 to 400 nm, and more preferably be in t he 

range of 201 to 365 nm.  The light emitters 91 are not 

limited to LEDs for emitting ultraviolet light depe nding 

on the kind of the grains P2 of photocatalyst.  For  

example, if the grains P2 of photocatalyst include grains 

of nitrogen-doped titanium oxide, i.e., titanium ox ide 

doped with nitrogen that is rendered photocatalytic ally 

active when irradiated with visible light rays, the n the 

light emitters 91 may include a xenon lamp, a fluor escent 

lamp, or the like that emits visible light rays hav ing a 

wavelength in the range of 400 to 740 nm. 

        The plate-shaped cover 93 is made of a tran sparent 

material such as glass or the like that transmits 

therethrough light emitted by the light emitters 91 , for 

example.  The plate-shaped cover 93 is fixed to the  upper 

surface of the base 90 in covering relation to the light 

emitters 91.  For example, the base 90 is verticall y 

movable by Z-axis moving means, not depicted, so as  to be 
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able to set the vertical position of the upper surf ace of 

the cover 93 to a desired vertical position in view  of 

the grinding-feed position of the grinding stones 7 4 in a 

grinding process.  

        The cleaning water supply 92 includes a cle aning 

water source, not depicted, storing water, e.g., pu re 

water, therein, and a cleaning water nozzle 920 hel d in 

fluid communication with the cleaning water source.   The 

cleaning water nozzle 920 is fixed to a side surfac e of 

the base 90 and extends along the base 90.  The cle aning 

water nozzle 920 has a plurality of ejection ports 920a 

arrayed in longitudinal directions thereof for ejec ting 

cleaning water toward the light emitters 91.  The s hape 

and size of the ejection ports 920a, and the angle of the 

ejection ports 920a with respect to the light emitt er 91 

are established such that they can streamline eject ed 

cleaning water on the upper surface of the cover 93 .  As 

depicted in FIGS. 4 and 5, the ejection ports 920a should 

preferably be in the form of narrow slits and array ed on 

a side surface of the cleaning water nozzle 920.  H owever, 

the ejection ports 920a are not limited to such a 

structure.  As depicted in FIG. 6, the ejection por ts 920a 

may be in the form of round holes and arrayed on th e side 

surface of the cleaning water nozzle 920, for examp le.  
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Further alternatively, the cleaning water nozzle 92 0 may 

have an ejection port 920a in the form of a single 

continuous narrow slit defined in the side surface 

thereof as depicted in FIG. 7. 

        Operation of the grinding apparatus 1 depic ted in 

FIG. 1 for grinding the workpiece W thereon will be  

described below. 

        The workpiece W, which is of a circular con tour as 

depicted in FIG. 1, is a semiconductor wafer made o f a 

hard-to-grind material of SiC, for example.  The wo rkpiece 

W has a number of devices formed on a face side Wa 

thereof which faces downwardly in FIG. 1, in a grid  of 

respective areas demarcated by projected dicing lin es.  A 

protective tape T for protecting the face side Wa i s 

stuck to the face side Wa.  The workpiece W has a r everse 

side Wb to be ground by the grinding wheel 74.  The  

workpiece W is not limited to any shapes and kinds,  and 

may be appropriately changed in relation to the gri nding 

wheel 74.  For example, the workpiece W may be a wa fer 

made of GaAs, GaN, or the like, a wafer made of met al, or 

a wafer having metal electrodes partly exposed on a  

reverse side thereof. 

        In the loading/unloading area A, the workpi ece W is 

placed on the holding surface 300a of the holding t able 
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30 with the reverse side Wb facing upwardly.  The s uction 

force generated by the suction source, not depicted , is 

transmitted to the holding surface 300a, causing th e 

holding table 30 to hold the workpiece W under suct ion on 

the holding surface 300a.  The workpiece W is thus held 

under suction on the holding surface 300a along the  

gradually conical surface thereof.   

        The holding table 30 is moved in the + Y-ax is 

direction to a position below the grinding means 7 by the 

Y-axis delivery means, not depicted, and the grindi ng 

wheel 74 and the workpiece W held on the holding ta ble 30 

are positioned with respect to each other.  Specifi cally, 

the grinding wheel 74 and the workpiece W held on t he 

holding table 30 are positioned such that the cente r of 

rotation of the grinding wheel 74 is offset from th e 

center of rotation of the workpiece W by a predeter mined 

distance in the + Y-axis direction, so that the gri nding 

stones 74a will rotate along a path that passes thr ough 

the center of rotation of the workpiece W.  The hol ding 

table 30 is adjusted to tilt such that the holding 

surface 300a as the gradual conical surface lies pa rallel 

to the lower grinding surfaces of the grinding ston es 74a, 

thereby making the reverse side Wb of the workpiece  W 

parallel to the lower grinding surfaces of the grin ding 
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stones 74a.   

        After the grinding wheel 74 and the workpie ce W 

have been positioned with respect to each other, th e 

electric motor 72 is energized to rotate the rotati onal 

shaft 70, rotating the grinding wheel 74 about its own 

axis counterclockwise as viewed in the + Z-axis dir ection, 

as depicted in FIG. 8.  The grinding means 7 is fed  in the 

– Z-axis direction by the grinding-feed means 5, lo wering 

the grinding wheel 74 in the – Z-axis direction unt il the 

grinding stones 74a are brought into abutment again st the 

reverse side Wb of the workpiece W, whereupon a gri nding 

process starts to be performed on the workpiece W.  During 

the grinding process, since the holding table 30 an d 

hence the workpiece W are rotated about their own a xis 

counterclockwise as viewed in the + Z-axis directio n, the 

grinding stones 74a grinds the entire reverse side Wb of 

the workpiece W. 

        During the grinding process, the grinding w ater 

supply means 8 supplies grinding water to the flow 

channel 70a in the rotational shaft 70.  As depicte d in 

FIG. 8, the grinding water supplied to the flow cha nnel 

70a flows through flow channels 73b that are define d in 

the mount 73 at certain angular intervals in the 

circumferential directions of the mount 73, and is then 
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ejected from the ejection ports 74d in the wheel ba se 74b 

toward the grinding stones 74a. 

        Conditions in the above grinding process ar e set as 

follows, for example: 

        Rotational speed of the grinding wheel 74: 3000 rpm 

        Grinding-feed speed: 1.5 µm/s 

        Rotational speed of the holding table 30: 4 0 rpm 

        Flow rate of grinding water: 3.0 L/min 

        Inasmuch as the workpiece W is held under s uction 

on the holding surface 300a along the gradually con ical 

surface thereof of the holding table 30, the grindi ng 

stones 74a abut against and grind the workpiece W i n a 

region E (hereinafter referred to as “processing re gion 

E”) in the path along which the grinding wheel 74 r otates, 

as indicated by the two-dot-and-dash lines in FIG. 9A.   

        The light applying means 9 that is disposed  

adjacent to the holding table 30 is positioned 

immediately before a point where the grinding wheel  74 

starts to go onto the workpiece W on the path along  which 

the grinding wheel 74 rotates over the holding tabl e 30, 

as depicted in FIG. 9A, i.e., immediately before a point 

where the grinding wheel 74 enters the processing r egion 

E, while the grinding wheel 74 and the holding tabl e 30 

has been positioned with respect to each other.   
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        As depicted in FIG. 9B, as the grinding pro cess 

begins, the light emitters 91 are turned on, emitti ng 

light having a wavelength of 365 nm, for example 

(ultraviolet light) in the + Z-axis direction.  The  

emitted light passes through the cover 93 and is ap plied 

to the lower surfaces of the grinding stones 74a 

immediately before they enter the processing region  E.  

The applied light excites the grains P2 of photocat alyst 

existing in the grinding stones 74a.  Specifically,  the 

applied light excites the electrons in the valence band 

of the grains P2 of photocatalyst, producing two ca rriers, 

i.e., electrons and holes, therein. 

        The holes produced in the grains P2 of 

photocatalyst existing in the grinding stones 74a o xidize 

the grinding water that has been held in contact wi th the 

surfaces of the grains P2 of photocatalyst, generat ing 

hydroxy radicals that have a high oxidizing power.  

Therefore, the grinding water that has come into co ntact 

with the grinding surfaces of the grinding stones 7 4a is 

given the oxidizing power from the hydroxy radicals  on at 

least the reverse side Wb of the workpiece W.  Sinc e the 

workpiece W of SiC is oxidized and embrittled by th e 

hydroxy radicals, the workpiece W can easily be gro und by 

the grinding wheel 74.  Moreover, as the produced h ydroxy 
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radicals exist for a very short period of time, the  

grinding water does not oxide other parts of the 

workpiece W than the reverse side Wb thereof.  The ejected 

grinding water also serves to cool the region where  the 

grinding stones 74a and the reverse side Wb of the 

workpiece W are held in contact with each other and  

remove ground-off debris from the reverse side Wb o f the 

workpiece W.   

        Even if the workpiece W is a wafer made of metal or 

a wafer having metal electrodes partly exposed on a  

reverse side thereof, since the metal is oxidized a nd 

embrittled by the strong oxidizing power of the hyd roxy 

radicals, the workpiece W can smoothly be ground by  the 

grinding wheel 74.  

        The applied light forms highly polar hydrop hilic 

groups on the grinding surfaces of the grinding sto nes 

74a, making the grinding surfaces of the grinding s tones 

74a hydrophilic.  As a consequence, the grinding wa ter is 

less likely to turn into water drops on the grindin g 

surfaces of the grinding stones 74a, but tends to s pread 

as a water film over the entire grinding surfaces o f the 

grinding stones 74a.  Therefore, the grinding stone s 74a 

that have thus been made hydrophilic enter with a l ot of 

grinding water into the processing region E where t hey 
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grind the reverse side Wb of the workpiece W.  Sinc e a lot 

of grinding water is introduced into the region whe re the 

reverse side Wb of the workpiece W and the processi ng 

surfaces, i.e., the grinding surfaces, of the grind ing 

stones 74a are held in contact with each other, the  

generation of frictional heat in that region is 

restrained.  Consequently, the grinding stones 74a are 

prevented from being excessively worn, and the abil ity to 

discharge ground-off debris is increased.  Furtherm ore, 

since the grinding stones 74a that have been made 

hydrophilic supply grinding water effectively to th e 

processing region E where the grinding stones 74a g rind 

the workpiece W, the processed quality of the workp iece W 

is prevented from being lowered due to processing h eat.  

        As the light applying means 9 is positioned  

immediately before the point where the grinding whe el 74 

starts to go onto the workpiece W on the path along  which 

the grinding wheel 74 rotates on the holding table 30, 

the grinding stones 74a are made highly hydrophilic  

immediately before the grinding stones 74a start to  go 

onto the workpiece W, with the results that the coo ling 

effect of the grinding water is further increased t o 

further prevent the grinding stones 74a from being worn, 

and the ability to discharge ground-off debris is f urther 
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increased. 

        During the grinding process, as depicted in  FIG. 10, 

the cleaning water supply 92 supplies cleaning wate r to 

the light emitters 91.  Specifically, a cleaning wa ter 

source, not depicted, supplies cleaning water to th e 

cleaning water nozzle 920, and the supplied cleanin g 

water is ejected from the ejection ports 920a out o f the 

cleaning water nozzle 920 and lands on the cover 93  along 

a parabolic trajectory.  The cleaning water is 

appropriately streamlined on the cover 93 and remov es 

dirt such as ground-off debris from the cover 93, s o that 

the light emitted from the light emitters 91 remain s 

suitably applied to the processing surfaces of the 

grinding stones 74a at all times during the grindin g 

process. 

        An experiment was conducted on workpieces W  of SiC.  

According the results of the experiment, a conventi onal 

grinding apparatus took 110 seconds, but the grindi ng 

apparatus 1 according to the present invention took  90 

seconds to grind a workpiece W of SiC by a thicknes s of 

50 µm.  Therefore, the grinding apparatus 1 accordi ng to 

the present invention was effective to reduce the 

grinding time.  Furthermore, in grinding a Si surfa ce of a 

workpiece W of SiC by 100, 83% of the entire grindi ng 
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stones of the conventional grinding apparatus were worn, 

but only 57% of the entire grinding stones 74a of t he 

grinding apparatus 1 according to the present inven tion 

were worn.  In grinding a C surface of a workpiece W of 

SiC by 100, 60% of the entire grinding stones of th e 

conventional grinding apparatus were worn, but 39% of the 

entire grinding stones 74a of the grinding apparatu s 1 

according to the present invention were worn. 

        The present invention is not limited to the  details 

of the above described preferred embodiment.  The s cope of 

the invention is defined by the appended claims and  all 

changes and modifications as fall within the equiva lence 

of the scope of the claims are therefore to be embr aced 

by the invention. 
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WHAT IS CLAIMED IS: 

        1.  A grinding apparatus comprising:  

        a holding table for holding a workpiece the reon; 

        a grinding unit including a grinding wheel for 

grinding the workpiece held on said holding table, said 

grinding wheel including a grinding stone made of 

abrasive grains and grains of photocatalyst bonded by a 

vitrified bonding material; 

        a grinding water supply unit configured to supply 

grinding water to said grinding stone when the work piece 

held on said holding table is ground by said grindi ng 

unit; and 

        a light applying unit disposed adjacent to said 

holding table and configured to apply light to a gr inding 

surface of said grinding stone while the workpiece held 

on said holding table being ground. 

        2.  The grinding apparatus according to claim 1, 

wherein said light applying unit is positioned 

immediately before a point where said grinding whee l 

starts to go onto the workpiece held on said holdin g 

table on a path along which said grinding wheel rot ates 

about its own axis. 

        3.  The grinding apparatus according to claim 1, 

wherein said light applying unit includes a light e mitter 
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for emitting said light and a cleaning water supply  for 

supplying cleaning water to said light emitter. 


