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WAFER GRINDING METHOD 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a wafer gr inding 

method for use in grinding a wafer having an orient ation 

flat for indicating a crystal orientation. 

Description of the Related Art 

        In a device chip fabrication process, a waf er 

having a plurality of devices such as integrated ci rcuits 

(ICs) and large scale integrations (LSIs) is used, the 

respective devices being formed in a plurality of 

separate regions defined by a plurality of crossing  

division lines (streets).  By dividing this wafer a long 

the division lines, a plurality of device chips eac h 

including the device are obtained.  These device ch ips are 

mounted in various kinds of electronic equipment su ch as 

mobile phones and personal computers.  In recent ye ars, it 

has been required to reduce the size and thickness of 

each device chip in association with a reduction in  size 

and thickness of electronic equipment.  To meet thi s 

requirement, a method of grinding the wafer is perf ormed 

before dividing the wafer, thereby reducing the thi ckness 

of the wafer.  By dividing the wafer after thinning  the 
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wafer, the device chips reduced in thickness can be  

obtained. 

        The wafer is ground by using a grinding app aratus 

including a chuck table for holding the wafer and a  

grinding unit for grinding the wafer.  The grinding  unit 

includes a grinding wheel having a plurality of abr asive 

members for grinding the wafer.  In the condition w here 

the wafer is held by the chuck table, both the chuc k 

table and the grinding wheel are rotated and the ab rasive 

members of the grinding wheel being rotated are bro ught 

into contact with the wafer held by the chuck table  being 

rotated, thereby grinding the wafer to reduce the 

thickness of the wafer (see JP 2003-209080A and JP 2015-

205358A, for example). 

 

SUMMARY OF THE INVENTION 

        There is a case that an orientation flat fo r 

indicating a crystal orientation is formed on the w afer.  

The orientation flat is formed by linearly cutting out a 

part of the peripheral portion of the wafer, the pa rt 

being in predetermined positional relation to the c rystal 

orientation in the wafer.  In processing the wafer,  the 

orientation of the wafer is adjusted according to t he 

position of the orientation flat. 
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        It has been confirmed that when the wafer h aving 

the orientation flat is ground by a grinding appara tus, 

the grinding of the wafer is prone to proceed in an  area 

(near area) near the orientation flat, so that the 

thickness of the wafer in this near area after grin ding 

becomes smaller than that in the other areas.  This  

phenomenon is estimated to be due to the fact that the 

contact area where the abrasive members come into c ontact 

with the wafer in grinding the near area of the waf er is 

smaller than that in grinding the other areas of th e 

wafer, so that a load on the abrasive members in th e near 

area is reduced and accordingly the wafer is more e asily 

ground by the abrasive members in the near area tha n in 

the other areas.  Accordingly, when the grinding ap paratus 

is used to thin the wafer having the orientation fl at, 

variations in thickness of the wafer ground occur 

unavoidably.  Such variations in thickness of the w afer 

may cause a problem such that it is difficult to pr operly 

hold and process the wafer in a subsequent step.  F urther, 

there is also a possibility that the device chips 

obtained by dividing the wafer may have a dimension al 

error. 

        It is therefore an object of the present in vention 

to provide a wafer grinding method which can reduce  
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variations in thickness of a wafer having an orient ation 

flat. 

        In accordance with an aspect of the present  

invention, there is provided a wafer grinding metho d of 

grinding a wafer having an orientation flat for 

indicating a crystal orientation in the condition w here 

the wafer is held on a holding surface of a chuck t able, 

the chuck table including a suction holding portion  for 

holding the wafer under suction and a frame portion  

surrounding the suction holding portion, the suctio n 

holding portion having a first cutout portion 

corresponding to the orientation flat, the frame po rtion 

having a second cutout portion formed along the fir st 

cutout portion.  The wafer grinding method includes  a 

holding surface grinding step of grinding the holdi ng 

surface by using abrasive members of a grinding whe el in 

the condition where the chuck table and the grindin g 

wheel are rotated, the holding surface including an  upper 

surface of the suction holding portion and an upper  

surface of the frame portion, a holding step of hol ding 

the wafer on the holding surface ground by the abra sive 

members in the holding surface grinding step in the  

condition where the position of the orientation fla t 

coincides with the positions of the first cutout po rtion 
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and the second cutout portion, and a wafer grinding  step 

of grinding the wafer by using the abrasive members  in 

the condition where the wafer is held on the holdin g 

surface ground by the abrasive members. 

        Preferably, the material of the suction hol ding 

portion and the frame portion is the same as the ma terial 

of the wafer. 

        The wafer grinding method according to the present 

invention includes the holding surface grinding ste p of 

grinding the holding surface of the chuck table hav ing 

the first cutout portion and the second cutout port ion 

and the wafer grinding step of grinding the wafer h aving 

the orientation flat in the condition where the waf er is 

held on the holding surface ground in the holding s urface 

grinding step.  By using the wafer grinding method as 

mentioned above, the area near the orientation flat  of 

the wafer is held by the area near the first cutout  

portion and the second cutout portion of the chuck table 

where a recessed portion is formed by performing th e 

holding surface grinding step.  Accordingly, local 

grinding of the wafer in the area near the orientat ion 

flat can be relaxed, so that variations in thicknes s of 

the wafer ground can be reduced. 

        The above and other objects, features, and 
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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 

the following description and appended claims with 

reference to the attached drawings showing a prefer red 

embodiment of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1A is a perspective view depicting a w afer 

having an orientation flat; 

        FIG. 1B is a perspective view of the wafer in the 

condition where the wafer has been ground by abrasi ve 

members; 

        FIG. 2 is a perspective view depicting a gr inding 

apparatus; 

        FIG. 3A is a perspective view depicting a c huck 

table included in the grinding apparatus depicted i n FIG. 

2; 

        FIG. 3B is a plan view of the chuck table d epicted 

in FIG. 3A; 

        FIG. 4A is a perspective view of the chuck table in 

the condition where a holding surface grinding step  of 

grinding a holding surface of the chuck table has b een 

performed; 
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        FIG. 4B is an enlarged sectional view of an  

essential part of the chuck table depicted in FIG. 4A; 

        FIG. 5A is a perspective view depicting a h olding 

step of holding the wafer on the holding surface gr ound 

by the abrasive members in the holding surface grin ding 

step; 

        FIG. 5B is an enlarged sectional view of an  

essential part of the wafer held on the holding sur face 

of the chuck table in the condition where the holdi ng 

step has been performed; 

        FIG. 6 is a perspective view depicting a wa fer 

grinding step of grinding the wafer held on the hol ding 

surface ground; 

        FIG. 7 is a perspective view of the wafer i n the 

condition where the wafer grinding step has been 

performed; 

        FIG. 8A is a plan view depicting the chuck table in 

the case that the width of a barrier portion is sma ll; 

and 

        FIG. 8B is a plan view depicting the chuck table in 

the case that the width of the barrier portion is l arge. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

        A preferred embodiment of the present inven tion 
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will now be described with reference to the attache d 

drawings.  There will first be described the config uration 

of a wafer 11 that can be processed by a wafer grin ding 

method according to the preferred embodiment with 

reference to FIG. 1A.  FIG. 1A is a perspective vie w of 

the wafer 11.  For example, the wafer 11 is a disk- shaped 

silicon wafer.  The wafer 11 has a front side (firs t 

surface) 11a and a back side (second surface) 11b.  An 

orientation flat (cutout portion) 11c for indicatin g the 

crystal orientation in the wafer 11 is formed at a part 

of the peripheral portion of the wafer 11.  The 

orientation flat 11c corresponds to a part of the 

peripheral edge (side surface) of the wafer 11, the  part 

being linear in shape as viewed in plan.  The orien tation 

flat 11c is formed by linearly cutting out a part o f the 

peripheral portion of the wafer 11, the part being in 

predetermined positional relation to the crystal 

orientation in the wafer 11.  That is, the orientat ion 

flat 11c is formed at a predetermined position in 

correspondence with the crystal orientation in the wafer 

11.  Accordingly, by checking the position of the 

orientation flat 11c, the crystal orientation in th e 

wafer 11 can be grasped.  The wafer 11 is not limit ed in 

material, shape, structure, size, etc.  For example , the 
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wafer 11 may be formed of any semiconductors (e.g.,  GaAs, 

InP, GaN, and SiC) other than silicon.  Further, th e wafer 

11 may be a substrate or the like formed of lithium  

tantalate or lithium niobate. 

        Although not depicted, a plurality of cross ing 

division lines (streets) are formed on the front si de 11a 

of the wafer 11 to thereby define a plurality of 

rectangular separate regions where a plurality of d evices 

such as ICs, LSIs, and micro electro mechanical sys tems 

(MEMS) devices are respectively formed.  That is, t he 

plural devices are previously formed on the front s ide 

11a of the wafer 11.  By dividing the wafer 11 alon g the 

plural division lines, a plurality of chips (device  

chips) each including the device can be manufacture d.  

Further, the devices formed on the wafer 11 are not  

limited in kind, number, shape, structure, size, la yout, 

etc. 

        Prior to dividing the wafer 11, the wafer 1 1 is 

thinned for the purpose of thinning each chip.  Suc h 

thinning of the wafer 11 is performed by grinding t he 

back side 11b of the wafer 11 with abrasive members , for 

example.  Such grinding of the wafer 11 is performe d by 

using a grinding apparatus 10 depicted in FIG. 2.  FIG. 2 

is a perspective view of the grinding apparatus 10.   The 
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grinding apparatus 10 includes a chuck table (holdi ng 

table) 12 for holding the wafer 11 and a grinding u nit 20 

for grinding the wafer 11 held by the chuck table 1 2. 

        FIG. 3A is a perspective view of the chuck table 12, 

and FIG. 3B is a plan view of the chuck table 12.  The 

chuck table 12 includes a cylindrical base (body po rtion) 

14 formed of metal, glass, ceramic, or resin, for e xample.  

As the metal, stainless steel (SUS) may be used.  T he base 

14 has an upper surface 14a, and a plate-shaped suc tion 

holding portion 16 is provided on the upper surface  14a 

at its central portion so as to project upward from  the 

upper surface 14a.  The suction holding portion 16 is 

formed of a porous material such as porous ceramic.   The 

suction holding portion 16 corresponds to a suction  area 

for sucking the wafer 11 in holding the wafer 11 on  the 

chuck table 12. 

        The suction holding portion 16 has a shape 

corresponding to the shape of the wafer 11.  For ex ample, 

the suction holding portion 16 has an upper surface  16a 

having substantially the same shape and size as tho se of 

the wafer 11 as viewed in plan.  Further, a cutout portion 

(first cutout portion) 16b corresponding to the 

orientation flat 11c (see FIG. 1A) of the wafer 11 is 

formed at a part of the peripheral portion of the s uction 
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holding portion 16.  The cutout portion 16b corresp onds to 

a part of the peripheral edge (side surface) of the  

suction holding portion 16, the part being linear i n 

shape as viewed in plan.  For example, the cutout p ortion 

16b has a length substantially equal to the length of the 

orientation flat 11c of the wafer 11. 

        An annular frame portion 18 is provided aro und the 

suction holding portion 16 so as to surround the si de 

surface of the suction holding portion 16.  The fra me 

portion 18 is formed along the peripheral edge (sid e 

surface) of the suction holding portion 16 so as to  

project upward from the upper surface 14a of the ba se 14.  

The frame portion 18 has a height substantially equ al to 

the height of the suction holding portion 16 as mea sured 

from the upper surface 14a of the base 14.  That is , the 

frame portion 18 has an upper surface 18a, and the upper 

surface 18a is set in substantially the same level as 

that of the upper surface 16a of the suction holdin g 

portion 16.  That is, the upper surface 18a of the frame 

portion 18 is flush with the upper surface 16a of t he 

suction holding portion 16.  The frame portion 18 m ay be 

formed integrally with the base 14 or may be formed  

separately from the base 14.  In the latter case, t he 

material of the frame portion 18 may be different f rom 
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the material of the base 14.  Examples of the mater ial 

usable for the frame portion 18 are similar to thos e of 

the material of the base 14 as mentioned above. 

        The frame portion 18 is formed along the pe ripheral 

edge of the suction holding portion 16 so as to hav e a 

predetermined width.  Accordingly, the frame portio n 18 

has a cutout portion (second cutout portion) 18b in  an 

area adjacent to the cutout portion 16b of the suct ion 

holding portion 16, so that the cutout portion 18b of the 

frame portion 18 extends along the cutout portion 1 6b of 

the suction holding portion 16.  For example, as de picted 

in FIG. 3B, the cutout portion 18b of the frame por tion 

18 is substantially parallel to the cutout portion 16b of 

the suction holding portion 16.  The cutout portion  18b 

corresponds to a part of the peripheral edge (side 

surface) of the frame portion 18, the part being li near 

in shape as viewed in plan. 

        The upper surface 16a of the suction holdin g 

portion 16 and the upper surface 18a of the frame p ortion 

18 constitute a holding surface 12a of the chuck ta ble 12 

for holding the wafer 11.  That is, the wafer 11 is  

adapted to be held on the holding surface 12a inclu ding 

the upper surface 16a of the suction holding portio n 16 

and the upper surface 18a of the frame portion 18.  The 



13 
 

holding surface 12a is a flat surface formed in a 

horizontal plane.  The holding surface 12a is conne cted 

through the porous suction holding portion 16 and a  

suction passage (not depicted) to a vacuum source ( not 

depicted) such as an ejector for producing a vacuum , the 

suction passage being formed inside the base 14.  I n 

holding the wafer 11 by the chuck table 12, the waf er 11 

is mounted on the holding surface 12a. 

        As a modification, the suction holding port ion 16 

may be formed of a nonporous material such as nonpo rous 

metal, glass, ceramic, and resin.  In the case that  the 

suction holding portion 16 is formed of such a nonp orous 

material, a plurality of through holes are formed i n the 

suction holding portion 16 so as to extend from the  upper 

surface 16a of the suction holding portion 16 to th e 

lower surface thereof.  In this case, the holding s urface 

12a of the chuck table 12 is connected through thes e 

through holes to the vacuum source. 

        The chuck table 12 is connected to a rotati onal 

drive source (not depicted) such as a motor, so tha t the 

chuck table 12 can be rotated about its axis 

substantially parallel to a vertical direction by 

operating this rotational drive source.  Further, t he 

chuck table 12 is connected to a moving mechanism ( not 
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depicted), so that the chuck table 12 can be moved in a 

horizontal direction by operating this moving mecha nism. 

        As depicted in FIG. 2, the grinding unit 20  is 

located above the chuck table 12.  The grinding uni t 20 

includes a cylindrical housing 22 mounted on an ele vating 

mechanism (not depicted), so that the housing 22 is  

vertically movable by this elevating mechanism.  A 

cylindrical spindle 24 is rotatably supported in th e 

housing 22.  The spindle 24 extends in a vertical 

direction perpendicular to the holding surface 12a of the 

chuck table 12.  That is, the spindle 24 has an axi s 

substantially parallel to a vertical direction and is 

rotatable about this axis.  A lower end portion (fr ont end 

portion) of the spindle 24 projects from the lower end of 

the housing 22, and a disk-shaped mount 26 formed o f 

metal or the like is fixed to the lower end of the 

spindle 24.  A grinding wheel 28 is mounted on the lower 

surface of the mount 26.  The grinding wheel 28 fun ctions 

to grind the wafer 11 held by the chuck table 12. 

        The grinding wheel 28 includes an annular w heel 

base 30 formed of metal (e.g., stainless steel, alu minum) 

or resin, for example.  The wheel base 30 has a dia meter 

substantially equal to the diameter of the mount 26 .  The 

upper surface of the wheel base 30 is fixed to the lower 
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end of the mount 26.  The grinding wheel 28 further  

includes a plurality of abrasive members 32 fixed t o the 

lower surface of the wheel base 30.  Each abrasive member 

32 has a shape like a rectangular prism.  Each abra sive 

member 32 is formed by fixing abrasive grains with a bond.  

Examples of the abrasive grains include diamond and  cubic 

boron nitride (cBN).  Examples of the bond include a metal 

bond, a resin bond, and a vitrified bond.  The plur al 

abrasive members 32 are arranged at substantially e qual 

intervals along the outer circumference of the whee l base 

30.  Each abrasive member 32 is not limited in mate rial, 

shape, structure, size, etc.  Further, the number o f the 

abrasive members 32 fixed to the wheel base 30 can be set 

as desired. 

        A rotational drive source (not depicted) su ch as a 

motor is connected to the upper end (base end) of t he 

spindle 24, so that the spindle 24 can be rotated a bout 

its axis by operating this rotational drive source.   

Accordingly, the grinding wheel 28 fixed to the mou nt 26 

can be rotated about its axis coinciding with the a xis of 

the spindle 24 by the torque transmitted from the 

rotational drive source through the spindle 24.  Fu rther, 

the grinding unit 20 is provided with a grinding fl uid 

supply line (not depicted) for supplying a grinding  fluid 
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such as pure water. 

        In grinding the wafer 11 depicted in FIG. 1 A by 

using the grinding apparatus 10, the wafer 11 is fi rst 

held on the holding surface 12a of the chuck table 12.  In 

the case of grinding the back side 11b of the wafer  11, 

the wafer 11 is held on the holding surface 12a of the 

chuck table 12 in the condition where the front sid e 11a 

of the wafer 11 is opposed to the holding surface 1 2a, 

and the back side 11b of the wafer 11 is exposed up ward.  

Thereafter, the chuck table 12 holding the wafer 11  is 

moved to the position below the grinding unit 20.  In this 

condition, both the chuck table 12 and the grinding  wheel 

28 are rotated and the grinding wheel 28 is lowered .  When 

the abrasive members 32 come into contact with the back 

side 11b of the wafer 11, the back side 11b of the wafer 

11 is ground by the abrasive members 32.  According ly, the 

wafer 11 is ground to be thinned. 

        FIG. 1B is a perspective view of the wafer 11 

ground by the abrasive members 32.  When the back s ide 11b 

of the wafer 11 is ground by the abrasive members 3 2, a 

saw mark 11d is formed on the back side 11b of the wafer 

11 so as to radially extend from the center of the wafer 

11 toward the peripheral edge thereof as depicted i n FIG. 

1B.  The saw mark 11d is left so as to form curved lines 
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along the path of movement of the abrasive members 32 of 

the grinding wheel 28 being rotated. 

        In the case that the holding surface 12a of  the 

chuck table 12 is flat, variations in thickness of the 

wafer 11 are prone to occur in grinding the wafer 1 1 held 

on the holding surface 12a by using the abrasive me mbers 

32.  More specifically, the grinding of the wafer 1 1 is 

prone to proceed in an area near the orientation fl at 11c, 

so that the wafer 11 ground by the abrasive members  32 is 

prone to become thinner in this area near the orien tation 

flat 11c than in the other areas of the wafer 11.  In FIG. 

1B, this area near the orientation flat 11c is patt erned 

as a near area 11e.  The near area 11e corresponds to an 

area defined between two lines connecting the cente r of 

the wafer 11 to the opposite ends of the orientatio n flat 

11c as viewed in plan.  In the near area 11e of the  wafer 

11, the distance from the center of the wafer 11 to  the 

peripheral edge thereof is shorter than that in the  other 

areas of the wafer 11.  The orientation flat 11c is  formed 

by removing a part of the peripheral portion of the  wafer 

11.  Accordingly, in grinding the near area 11e of the 

wafer 11, the contact area where the abrasive membe rs 32 

come into contact with the wafer 11 becomes smaller  than 

that in grinding the other areas of the wafer 11.  As a 
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result, a load on the abrasive members 32 in grindi ng the 

near area 11e of the wafer 11 is reduced, so that t he 

wafer 11 is ground by the abrasive members 32 more easily 

in the near area 11e than in the other areas.  That  is, 

the grinding of the wafer 11 proceeds locally in th e near 

area 11e, so that variations in amount of grinding of the 

wafer 11 occur.  That is, variations in thickness o f the 

wafer 11 ground occur. 

        In the wafer grinding method according to t he 

preferred embodiment for solving the above problem,  the 

holding surface 12a of the chuck table 12 having th e 

cutout portions 16b and 18b (see FIG. 2) correspond ing to 

the orientation flat 11c is ground by the abrasive 

members 32 to thereby modify the shape of the holdi ng 

surface 12a.  By performing such grinding of the ho lding 

surface 12a, an area near the cutout portions 16b a nd 18b 

of the chuck table 12 is preferentially ground to t hereby 

produce variations in vertical position on the hold ing 

surface 12a.  Thereafter, the wafer 11 is held on t he 

holding surface 12a ground by the abrasive members 32, 

and the wafer 11 is next ground by the abrasive mem bers 

32.  At this time, the wafer 11 is held on the hold ing 

surface 12a in such a manner that the area 11e near  the 

orientation flat 11c is curved (recessed) due to th e 



19 
 

variations in vertical position on the holding surf ace 

12a, so that the near area 11e is less easily groun d than 

the other areas.  Accordingly, variations in amount  of 

grinding of the wafer 11 can be relaxed, so that 

variations in thickness of the wafer 11 can be redu ced. 

        The wafer grinding method according to the 

preferred embodiment will now be described more 

specifically.  First, the holding surface 12a of th e chuck 

table 12 is ground by the abrasive members 32 (hold ing 

surface grinding step).  In the holding surface gri nding 

step, the chuck table 12 is positioned such that th e 

suction holding portion 16 and the frame portion 18  are 

overlapped with the abrasive members 32 as depicted  in 

FIG. 2.  For example, the position of the chuck tab le 12 

in a horizontal direction is adjusted such that the  axis 

of rotation (center) of the chuck table 12 lies on the 

path of movement of the abrasive members 32 in rota ting 

the grinding wheel 28 as viewed in plan. 

        Thereafter, the chuck table 12 is rotated a t a 

predetermined speed in a predetermined direction, a nd the 

grinding wheel 28 is also rotated at a predetermine d 

speed in a predetermined direction.  Thereafter, th e 

grinding wheel 28 is lowered toward the chuck table  12.  

At this time, the plural abrasive members 32 are mo ved so 
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as to pass through the axis of rotation of the chuc k 

table 12 as viewed in plan.  Further, the lowering speed 

of the grinding wheel 28 is adjusted such that the plural 

abrasive members 32 are pressed on the holding surf ace 

12a of the chuck table 12 by a suitable force.  Whe n the 

grinding wheel 28 is lowered to bring the lower sur faces 

of the plural abrasive members 32 into contact with  the 

holding surface 12a of the chuck table 12, the hold ing 

surface 12a is ground by the abrasive members 32.  

Accordingly, the shape of the holding surface 12a i s 

modified.  During the grinding of the holding surfa ce 12a, 

a grinding fluid such as pure water is supplied to the 

holding surface 12a and the plural abrasive members  32.  

By supplying the grinding fluid, the holding surfac e 12a 

and the plural abrasive members 32 are cooled, and dust 

(grinding dust) generated by the grinding of the ho lding 

surface 12a is washed away. 

        FIG. 4A is a perspective view of the chuck table 12 

in the condition where the holding surface grinding  step 

has been performed, and FIG. 4B is an enlarged sect ional 

view depicting an essential part of the chuck table  12 

depicted in FIG. 4A.  More specifically, FIG. 4B is  an 

enlarged cross section taken along the line A-A' in  FIG. 

4A.  When the holding surface 12a of the chuck tabl e 12 is 
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ground by the abrasive members 32, a saw mark 12b i s 

formed on the holding surface 12a of the chuck tabl e 12 

so as to radially extend from the center of the hol ding 

surface 12a toward the peripheral edge thereof as 

depicted in FIG. 4A.  The saw mark 12b is left so a s to 

form curved lines along the path of movement of the  

abrasive members 32 of the grinding wheel 28 being 

rotated. 

        As mentioned above, the suction holding por tion 16 

and the frame portion 18 have the cutout portion 16 b and 

the cutout portion 18b, respectively, which corresp ond to 

the orientation flat 11c of the wafer 11 (see FIG. 1A).  

In FIG. 4A, a reference sign 12c denotes an area ne ar the 

cutout portions 16b and 18b of the suction holding 

portion 16 and the frame portion 18, and the area 1 2c is 

patterned as a near area.  The near area 12c corres ponds 

to an area defined between two lines connecting the  

center of the holding surface 12a to the opposite e nds of 

the cutout portion 18b of the frame portion 18 as v iewed 

in plan.  In the near area 12c, the distance from t he 

center of the suction holding portion 16 (i.e., the  

center of the holding surface 12a) to the periphera l edge 

of the frame portion 18 (i.e., the peripheral edge of the 

holding surface 12a) is shorter than that in the ot her 
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areas of the holding surface 12a. 

        In grinding the near area 12c of the suctio n 

holding portion 16 and the frame portion 18, the co ntact 

area where the abrasive members 32 come into contac t with 

the holding surface 12a becomes smaller than that i n 

grinding the other areas of the chuck table 12.  As  a 

result, a load on the abrasive members 32 in grindi ng the 

near area 12c is reduced, so that the holding surfa ce 12a 

is ground by the abrasive members 32 more easily in  the 

near area 12c than in the other areas.  That is, th e 

grinding of the holding surface 12a proceeds locall y in 

the near area 12c, so that variations in vertical 

position on the holding surface 12a occur.  More 

specifically, in the condition after grinding the h olding 

surface 12a, the thickness of the chuck table 12 in  the 

near area 12c of the suction holding portion 16 and  the 

frame portion 18 is smaller than that in the other areas.  

That is, the upper surface of the near area 12c of the 

chuck table 12 is ground to be curved (recessed) be tween 

one end of the near area 12c and the other end ther eof as 

depicted in FIG. 4B (i.e., between the opposite end s of 

the near area 12c as viewed in FIG. 4B).  That is, the 

holding surface 12a is recessed in the near area 12 c only 

by the holding surface grinding step. 
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        After performing the holding surface grindi ng step, 

the wafer 11 is held on the holding surface 12a gro und by 

the abrasive members 32 (holding step).  FIG. 5A is  a 

perspective view depicting a manner of holding the wafer 

11 on the holding surface 12a of the chuck table 12  in 

the holding step.  In the holding step, the wafer 1 1 is 

first placed on the holding surface 12a of the chuc k 

table 12 in the condition where the surface to be g round 

by the abrasive members 32 is exposed upward.  For example, 

as depicted in FIG. 5A, the wafer 11 is placed on t he 

holding surface 12a of the chuck table 12 in the 

condition where the front side 11a is opposed to th e 

holding surface 12a and the back side 11b is expose d 

upward.  At this time, the wafer 11 is placed so as  to 

cover the whole of the upper surface 16a of the suc tion 

holding portion 16. 

        Further, in the holding step, the wafer 11 is 

placed on the holding surface 12a in the condition where 

the position of the orientation flat 11c coincides with 

the position of the cutout portions 16b and 18b of the 

suction holding portion 16 and the frame portion 18 .  More 

specifically, the area 11e near the orientation fla t 11c 

of the wafer 11 is superimposed on the area 12c nea r the 

cutout portions 16b and 18b, i.e., the near area 12 c of 
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the chuck table 12.  Further, the wafer 11 is place d such 

that the longitudinal direction of the orientation flat 

11c is substantially parallel to the longitudinal 

direction of the cutout portions 16b and 18b.  In t his 

condition, the vacuum source connected to the sucti on 

holding portion 16 is operated to apply a vacuum to  the 

holding surface 12a, so that the wafer 11 is sucked  to 

the suction holding portion 16 and held under sucti on on 

the holding surface 12a of the chuck table 12.  As a 

modification, a protective member may be attached t o the 

front side 11a of the wafer 11 so as to protect the  

devices formed on the front side 11a.  As the prote ctive 

member, a protective tape formed of flexible plasti c or 

the like may be used.  In this case, the wafer 11 i s held 

through the protective member on the holding surfac e 12a 

of the chuck table 12. 

        FIG. 5B is an enlarged sectional view of an  

essential part of the wafer 11 held under suction o n the 

holding surface 12a of the chuck table 12.  As depi cted in 

FIG. 5B, the thickness of the suction holding porti on 16 

in the near area 12c is smaller than that in the ot her 

areas.  Accordingly, when the wafer 11 is held unde r 

suction on the holding surface 12a, the wafer 11 is  

partially curved according to the modified shape of  the 
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holding surface 12a.  More specifically, the front side 

11a of the wafer 11 in the near area 11e superimpos ed on 

the near area 12c of the chuck table 12 comes into close 

contact with the holding surface 12a.  That is, the  near 

area 11e of the wafer 11 is curved (recessed) downw ard so 

as to be fitted to the recessed upper surface of th e near 

area 12c of the chuck table 12 as depicted in FIG. 5B. 

        After performing the holding step, the wafe r 11 

held on the holding surface 12a of the chuck table 12 is 

ground by the abrasive members 32 (wafer grinding s tep).  

FIG. 6 is a perspective view depicting the wafer gr inding 

step using the grinding apparatus 10.  In the wafer  

grinding step, the chuck table 12 is positioned suc h that 

the wafer 11 is overlapped with the abrasive member s 32.  

For example, the position of the chuck table 12 in a 

horizontal direction is adjusted such that the axis  of 

rotation of the chuck table 12 (the center of the w afer 

11) lies on the path of movement of the abrasive me mbers 

32 in rotating the grinding wheel 28 as viewed in p lan. 

        Thereafter, the chuck table 12 is rotated a t a 

predetermined speed in a predetermined direction, a nd the 

grinding wheel 28 is also rotated at a predetermine d 

speed in a predetermined direction.  Thereafter, th e 

grinding wheel 28 is lowered toward the chuck table  12.  
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At this time, the plural abrasive members 32 are mo ved so 

as to pass through the axis of rotation of the chuc k 

table 12 (the center of the wafer 11) as viewed in plan.  

Further, the lowering speed of the grinding wheel 2 8 is 

adjusted such that the plural abrasive members 32 a re 

pressed on the back side 11b of the wafer 11 by a 

suitable force.  When the grinding wheel 28 is lowe red to 

bring the lower surfaces of the plural abrasive mem bers 

32 into contact with the back side 11b of the wafer  11, 

the back side 11b of the wafer 11 is ground by the 

abrasive members 32.  Accordingly, the wafer 11 is thinned.  

During the grinding of the wafer 11, a grinding flu id 

such as pure water is supplied to the wafer 11 and the 

plural abrasive members 32.  By supplying the grind ing 

fluid, the wafer 11 and the plural abrasive members  32 

are cooled and dust (grinding dust) generated by th e 

grinding of the wafer 11 is washed away. 

        When the thickness of the wafer 11 is reduc ed to a 

desired thickness in the wafer grinding step, the 

grinding of the wafer 11 is stopped.  FIG. 7 is a 

perspective view of the wafer 11 in the condition w here 

the wafer grinding step has been performed.  When t he back 

side 11b of the wafer 11 is ground, the saw mark 11 d is 

radially formed on the back side 11b of the wafer 1 1. 
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        As described above, in the case that the ho lding 

surface 12a of the chuck table 12 is flat, the grin ding 

of the wafer 11 is prone to proceed in the area nea r the 

orientation flat 11c, i.e., in the near area 11e of  the 

wafer 11.  Accordingly, the near area 11e of the wa fer 11 

is prone to become thinner than the other areas of the 

wafer 11 (see FIG. 1B).  To the contrary, in the wa fer 

grinding method according to the preferred embodime nt, 

the near area 12c of the chuck table 12 is locally ground 

more than the other areas of the chuck table 12 in the 

holding surface grinding step (see FIGS. 4A and 4B) .  In 

the next holding step, the wafer 11 is held on the 

holding surface 12a thus modified in shape.  Accord ingly, 

as depicted in FIG. 5B, the back side 11b of the ne ar 

area 11e of the wafer 11 held on the holding surfac e 12a 

becomes lower in level than the back side 11b of th e 

other areas of the wafer 11.  As a result, in the w afer 

grinding step, the abrasive members 32 are less pro ne to 

come into contact with the near area 11e of the waf er 11, 

so that the near area 11e is less easily ground by the 

abrasive members 32.  In other words, the easiness of 

grinding of the near area 11e of the wafer 11 due t o the 

existence of the orientation flat 11c can be suppre ssed 

by the curvature of the wafer 11 due to the recesse d 
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upper surface formed in the near area 12c of the ch uck 

table 12.  That is, the near area 11e of the wafer 11 is 

less easily ground than the other areas of the wafe r 11 

due to the recessed near area 12c of the chuck tabl e 12.  

As a result, an increase in grinding amount in the near 

area 11e of the wafer 11 as the area near the orien tation 

flat 11c can be suppressed, so that variations in 

thickness of the wafer 11 ground can be reduced. 

        Preferably, the material of the suction hol ding 

portion 16 and the frame portion 18 forming the hol ding 

surface 12a of the chuck table 12 is the same as th e 

material of the wafer 11.  For example, in the case  that 

the wafer 11 is a silicon wafer formed of single-cr ystal 

silicon, the suction holding portion 16 and the fra me 

portion 18 are preferably formed of single-crystal 

silicon.  In this case, the suction holding portion  16 and 

the frame portion 18 may be integrally formed, and a 

plurality of through holes are formed in the suctio n 

holding portion 16 so as to extend from the upper s urface 

of the suction holding portion 16 to the lower surf ace 

thereof.  In the case that the material of the suct ion 

holding portion 16 and the frame portion 18 is the same 

as the material of the wafer 11, the degree of easi ness 

of grinding of the near area 11e of the wafer 11 (s ee FIG. 



29 
 

1B) becomes equal to the degree of easiness of grin ding 

of the near area 12c of the chuck table 12 (see FIG . 4A).  

As a result, in the holding surface grinding step, the 

near area 12c of the chuck table 12 is ground to fo rm a 

recessed portion having a depth offsetting the easi ness 

of grinding of the near area 11e of the wafer 11.  

Accordingly, variations in thickness of the wafer 1 1 

ground can be further reduced. 

        However, the material of the suction holdin g 

portion 16 and the frame portion 18 may be differen t from 

the material of the wafer 11.  In this case, there may be 

produced a difference between the degree of easines s of 

grinding of the near area 11e of the wafer 11 and t he 

degree of easiness of grinding of the near area 12c  of 

the chuck table 12.  This difference can be reduced  by 

adjusting the width of a part (barrier portion 18c 

depicted in FIG. 8A) of the frame portion 18, the p art 

being formed along the cutout portion 16b of the su ction 

holding portion 16.  FIG. 8A is a plan view depicti ng the 

chuck table 12 in the case that a width W of the ba rrier 

portion 18c is small, and FIG. 8B is a plan view 

depicting the chuck table 12 in the case that the w idth W 

of the barrier portion 18c is large. 

        By decreasing the width W of the barrier po rtion 
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18c as depicted in FIG. 8A, the barrier portion 18c  is 

more easily ground to be thinned in the holding sur face 

grinding step, so that the depth of the recessed po rtion 

formed in the near area 12c of the chuck table 12 b ecomes 

large.  Conversely, by increasing the width W of th e 

barrier portion 18c as depicted in FIG. 8B, the bar rier 

portion 18c is less easily ground to be thinned in the 

holding surface grinding step, so that the depth of  the 

recessed portion formed in the near area 12c of the  chuck 

table 12 becomes small.  Thus, by adjusting the wid th W of 

the barrier portion 18c according to the materials of the 

wafer 11, the suction holding portion 16, and the f rame 

portion 18, the depth of the recessed portion to be  

formed in the near area 12c of the chuck table 12 c an be 

adjusted so as to correspond to the degree of easin ess of 

grinding of the near area 11e of the wafer 11.  

Accordingly, even in the case that the material of the 

suction holding portion 16 and the frame portion 18  is 

different from the material of the wafer 11, variat ions 

in thickness of the wafer 11 ground can be reduced.  

        As described above, the wafer grinding meth od 

according to the preferred embodiment includes the 

holding surface grinding step of grinding the holdi ng 

surface 12a of the chuck table 12 having the cutout  
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portions 16b and 18b and the wafer grinding step of  

grinding the wafer 11 having the orientation flat 1 1c in 

the condition where the wafer 11 is held on the hol ding 

surface 12a ground in the holding surface grinding step.  

By using the wafer grinding method as mentioned abo ve, 

the area 11e near the orientation flat 11c of the w afer 

11 is held by the area 12c near the cutout portions  16b 

and 18b of the chuck table 12 where the recessed po rtion 

is formed by performing the holding surface grindin g step.  

Accordingly, local grinding of the wafer 11 in the area 

11e near the orientation flat 11c can be relaxed, s o that 

variations in thickness of the wafer 11 ground can be 

reduced. 

        The structure, method, etc., according to t he above 

preferred embodiment may be suitably modified witho ut 

departing from the scope of the object of the prese nt 

invention. 

        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 wafer grinding method of grinding a w afer 

having an orientation flat for indicating a crystal  

orientation in a condition where the wafer is held on a 

holding surface of a chuck table, the chuck table 

including a suction holding portion for holding the  wafer 

under suction and a frame portion surrounding the s uction 

holding portion, the suction holding portion having  a 

first cutout portion corresponding to the orientati on 

flat, the frame portion having a second cutout port ion 

formed along the first cutout portion, the wafer gr inding 

method comprising: 

        a holding surface grinding step of grinding  the 

holding surface by using abrasive members of a grin ding 

wheel in a condition where the chuck table and the 

grinding wheel are rotated, the holding surface inc luding 

an upper surface of the suction holding portion and  an 

upper surface of the frame portion; 

        a holding step of holding the wafer on the holding 

surface ground by the abrasive members in the holdi ng 

surface grinding step in a condition where a positi on of 

the orientation flat coincides with positions of th e 

first cutout portion and the second cutout portion;  and 

        a wafer grinding step of grinding the wafer  by 
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using the abrasive members in a condition where the  wafer 

is held on the holding surface ground by the abrasi ve 

members. 

        2.  The wafer grinding method according to claim 1, 

wherein 

        a material of the suction holding portion a nd the 

frame portion is the same as a material of the wafe r. 

  


